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The  work  now  offered  to  the  public  aims  at  tilling  a  vacant  place  in 
English  sanitary  literature,  namely,  that  of  a  book  of  reference  which,  in 
one  volume  of  convenient  size,  shall  contain  the  information  on  sanitary 
topics  at  present  only  to  be  gathered  from  the  perusal  of  many  separate 
and  distinct  treatises. 

It  is  not  intended  solely  and  entirely  for  any  particular  class.  Sani- 
tation is  imperial — it  concerns  every  living  unit  of  the  State,  and  is 
of  equal  value  to  all.  Therefore,  although  the  special  wants  of  the 
practical  hygienist — the  medical  officer  of  health  and  public  analyst — 
have  naturally  claimed  the  first  place,  and  received  the  attention  which 
their  importance  demands,  the  Author  has  throughout  endeavoured  to 
render  intelligible  to  non-professional  readers  also,  every  subject  suscep- 
tible of  such  treatment. 

At  the  outset,  the  task  he  proposed  to  himself  was  simply  an  adaptation 
for  English  readers  of  the  well-known  "  Dictionnaire  d'Hygi^ne  Publique " 
of  Professor  Ambroise  Tardieu;  and  the  kind  permission  of  the  veteran 
hygienist  had  been  obtained  to  translate  such  portions  of  his  great  work 
as  should  be  deemed  suitable  for  the  purpose.  But  this  plan  was  soon 
and  of  necessity  abandoned,  both  on  account  of  the  exclusively  French 
character  of  the  work,  and  of  the  rapid  strides  made  by  sanitary  science 
since  the  publication  of  its  last  edition.  None  the  less,  however,  does 
the  Author  feel  it  incumbent  on  him  to  acknowledge  the  dictionary  of 
Professor  Tardieu  as  the  basis  of  his  own,  and  as  a  great  assistance  to 
him  in  the  execution  of  the  work. 
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Other  valuable  works  to  which  the  author  is  indebted  are- 


The  works  of  Glen,  Lumley,  and  Chambers  on  Sanitary  Legislation. 

The  works  of  Bailey  Denton,  Eassie,  Latham,  and  Rankine  on  Sanitary 
Engineering. 

The  works  of  Parkes  and  Gordon  on  Military  Hygiene. 

The  works  of  Acton,  Aitken,  Allen,  Atcherley,  William  Budd,  Chevallier, 
Cooley,  Corfield,  Guy,  Hassall,  Sir  William  Jenner,  Letheby,  Liebig,  Mac- 
namara,  Miller,  Murchison,  Normandy,  Pereira,  Parkes,  Pavy,  Petteukofer, 
De  Pietra-Santa,  Rumsey,  Angus  Smith,  Edward  Smith,  L^on  Soubeiran, 
Taylor,  Sir  Henry  Thompson,  Ure,  WankljTi,  and  Wilson,  on  various 
subjects  connected  with  Hygiene. 

The  Author's  thanks  are  especially  due  to  Dr.  Angus  Smith,  the  late  Dr. 
Edward  Smith,  Mr.  Atcherley,  Mr.  Bailey  Denton,  Messrs.  Sutherland  and 
Galton,  Mr.  James  Lewis,  and  Mr.  Edward  Stanford,  for  permission  to  use 
extracts  or  diagrams,  and  to  Dr.  Slade  King  of  Ilfracombe  for  preparing  a 
list  of  errata. 

A  special  feature  of  the  present  work  is  that  it  contains,  in  a  form 
admitting  of  easy  and  rapid  reference,  the  whole  of  the  Public  Health  Act, 
1875,  as  well  as  sections  and  portions  of  other  sanitary  statutes,  without 
alteration  or  abridgement,  save  in  a  few  unimportant  instances. 

Those  who  have  to  consult  the  Sanitary  Acts,  and  know  how  difficult  it 
frequently  is  to  find  any  particular  section,  will,  it  is  hoped,  appreciate 
this  arrangement 

The  value  of  an  undertaking  of  this  kind  must  always  be  in  exact 
proportion  to  its  accuracy  and  completeness ;  and  bearing  these  conditions  in 
mind,  the  Author  has  spared  no  pains  to  fulfil  both  of  them  to  the  best  of  his 
ability.  He  ventures  to  hope  that,  whatever  may  be  the  shortcomings  of 
his  work  in  other  respects,  it  will  at  least  prove  a  useful  one,  and  as  such 
find  a  place  on  the  library  shelves  of  those  interested  in  sanitary  progress. 


Bahnstaple, 

Fdfruary  1876. 
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DICTION AEY   OP   HYGIENE. 


Abattoir— Abattoin  ire  public  iliiiKliter- 
tmia  stablubed  in  Coatmenlal  uid  oUier 
torn.  Tbe  nibject  ii  full;  coniidered  nndir 
SUHQSTEB-UOCSn. 

Ablation  —  FusookI  eleauUneta  »  od« 
oF  Ibe  imiat  imporbuit  babiU  to  inculcate 
an  a  peopt*.  It  cuuiot  be,  bovaver,  lott 
■i)!bt  of,  tbat  in  order  to  introduca  unonK 
tit  poorer  clane*  bibita  of  claaiiliDeaa,  ft 
I'lraliful  int«r-suppl;  uid  cheap  batbi  ue 
nfljiiiate.  The  amounl  M  well  u  tbe  natarc 
of  tbe  watcr-mppl;  •hould  be  inquired  into 
b;  CTcry  medial  officer  of  baalth.  Tbe 
tudf  ihoold  be  vubed  all  oTar  erery  morn- 
isf  Tiih  either  cold  oi  Inkewann  vat«r 
•nd  loap.  Thii  eoitom  ii  mors  neeenaiy 
(or  workmen  employed  in  laborions  and 
dirtj  occnpatioiu  Chan  for  men  of  aedentarr 
livn;  but  all  people  pen|>ire,  and  from  ererj  | 
drop  of  perepirmtion  tbe  water  BTaporatei  i 
awif,  and  leaTee  a  traoe  of  lolid  matter  on  ' 
utd  around  the  eweat-porei.  If  this  aolid 
matter  i>  not  wuhed  off,  it  iccamulatei,  and  ' 
mtj  derange  tbe  healtb.  It  ia  then  w«li  to 
mnember  that  dirt  on  tbe  ikin  does  not 
alviji  come  directly  from  witboat,  but  alao 
from  witbin.  Cobl  ablution,  tbat  baa  beeo  lo  i 
iodiKrimiiutelj  recommended,  ia  not  half  to 
rfflcacioua  or  ao  safe  ai  Inkewaim.  Tbe  Qer- 
maa  anritts,  atrnck  with  tbe  prevalence  of 
lieatneu  in  EngUnd,  aaoribe  it  to  onr  habit 
of  wishing  tbe  head  and  eaa  each  moming 
with  cold  water. 

Abaiathlnm—  Worm  wood— The  flower- 
mg  herb  of  Arttmitia  Abwinthiuja ;  nat.  | 
order  C'/mpotiUe;  indigenona,  growing  in 
tbicketa  and  moDntainana  placea.  It  ocenn 
ID  bnndlea  of  tbe  dried  berba,  having  ft  ailby 
Urach,  diaigreeftble  odonr,  and  intenael; 
Ulier  taate.  Tbe  plant  jieldaita  bittemeaa 
lo  water  and  apirit,  and  containi  a  ToUtile 
oil,  green  in  oolonr,  with  the  odour  of  tbe 
T4ant:  alao  ■  Utter  extract  jielding  abtiii- 
Ikimt  (CHsOk)  and  ftbaioia  acid.    The  abrin- 


'  thine  ii  the  bitter  priacipla.  It  ii  omitted  now 
from  the  Britiab  I'barmaoopaia,  and  ita  place 
occupied  by  tbe  actlye  principle  aantonine. 

I  Abaintbo  ii  tbe  name  giren  to  an  intoil- 
eating  drink  uaed  largely  by  all  olaaie*  of 
aooietyontheCoDtinent.  An anilyiia  recently 
made  at  the  Coiutnaloire  da  Artt  ahows 
that  abainthe  now  containi  a  luge  quantity 
of  antimony,  a  poiun  which  cannot  fait  to  add 
largely  to  the  irritant  effect*  neoenarily  pro- 

'  dacsd  on  the  alimentary  canal  and  liver  by 
conitant  doaea    of    a    concentrated  alcobolio 

I  liquid.  And  we  have  recently  received  the  ra- 
Bultaof  BomceiperimentamadebyM.  MRgnau 
of  Parii.     By  meani  of  lucceadve  diitillationi 

I  bo  hai  been  able  to  iiolate  variooa  producta — 
(I)  a  blue  oU ;  (2)  ft  yeUowirfi  oil ;  (3)  an  oxygen- 
ated product  There  wai  beaidei  a  yellowiih 
residue  left  in  the  glaaa.  Theae  variooa  eub- 
itancei  were  tried  on  animals ;  ten  grammei  of 
tbe  yellow  tedimant  given  to  a  amall  dog  pro- 
duced no  effect;  thirty  centigrammea  (about 
Eve  gnina)  of  tbe  blue  oil  produced  from  eight 
to  ten  epileptiform  attacki.  The  oxygenated 
product  proved,  however,  the  moat  power- 
ful toiic  agent.  Fifteen  centigrammes  of  it. 
Injected  into  tbe  veioi  of  a  large  dog,  oauaed 
tbe  moat  violent  epileptic  ftttackt,  which  fol- 
lowed in  rapid  incoeaaian,  and  ended  in  death. 
Tbere  wm  an  extraordinary  rise  of  tempera- 
tora,  from  39°  Centigrade  to  42°,  and  tbe  poit 
morttm  ahowed  various  apoplectic  centrea. 
Dt.  Decaiine  regards  tbe  terrible  evil  of  this 
almost  universal  absinthe-drinking  ai  tbe 
greatest  national  calamity  that  has  ever  be- 
fallen France,  and  baa  made  an  eloquent 
appeal  to  the  Ooverament  to  itrike  at  onee 
a  decisive  blow  at  tbe  trade  in  thii  liqaeor. 
Originally  the  only  iroportant  ingredient  in 
its  composition  beiidei  alcohol  i^a*  the  easen- 
tiftl  oil  of  abaintbium,  or  wonpwood;  and 
though  this  without  doubt  added  something 
to  the  miiehievonB  effects  of  the  liquor,  it 
would  be  impoisible  to  tisoe  to  it,  or  to  the 
other  eompanitively  trivial   ingredients,  the 
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more  serious  of  the  special  results  which  are 
now  observed  to  occur  to  victims  of  absinthe, 
though  the  habitual  drinking  even  in  small 
doses  of  good  absinthe,  is  believed  by  Dr. 
Decaisne  sooner  or  later  to  produce  dis- 
orders in  the  human  economy.  Now.  various 
deleterious  substances  are  added,  the  most 
important  of  these  being  antimony.  As  at 
present  constituted,  therefore,  and  e8i>ecially 
when  drunk  in  the  disastrous  excess  now  com- 
mon in  Paris,  and  taken,  as  it  frequently  is, 
on  an  empty  stomach,  absinthe  forms  a  chronic 
poison  of  almost  unequalled  virulence,  both 
as  an  irritant  to  the  stomach  and  bowels,  and 
also  as  a  destroyer  of  the  nervous  system. 
The  effect  of  absinthe  is  to  produce  a  super- 
abundant activity  of  the  brain,  a  cerebral  ex- 
citement which  at  first  is  agreeable ;  intoxi- 
cation comes  on  rapidly ;  the  head  swims, 
and  the  effect  produced  is  nearly  the  same  as 
that  of  poisoning  by  a  narcotic,  which  cer- 
tainly does  not  occur  with  an  equal  dose  of 
brandy.  With  the  absinthe-drinker,  as  with 
the  opium-eater,  the  excitement  the  spirit  pro- 
duces diminishes  daily  in  intensity.  Each 
day  he  is  obliged  to  augment  the  dose  in  order 
to  bring  himself  up  to  the  right  pitch.  The 
diseases  brought  on  by  the  excessive  drinking 
of  ardent  spirits  are  produced  with  greater 
rapidity  by  the  use  of  absinthe. 

The  amount  of  absinthe  consumed  in  Lon- 
don has  during  the  last  few  years  been  enor- 
mously on  the  increase. 

Acams  FariiiaB,  or    Flonr-BCte — 

Thu  insect  is  found  only  in  damaged  flour, 
and  is  more  frequently  met  with  in  the  flour 
of  the  Leguminotce  than  that  of  Oraminea.  A 
single  aoarus  may  occasionally  be  found  in 
good  flour;  but  even  one  should  be  looked  on 
with  suspicion,  and  the  flour  should  be  after- 
wards frequently  examined  to  see  if  they  are 
increasing.  It  differs  considerably  in  struc- 
ture from  the  Acartu  gacchan. 

Aoarus  Saooharl,  or  8ugrM>BCte— 

Found  in  nearly  all  the  brown  sugars  of 
commerce,  and  is  in  size  so  considerable 
that  it  is  plainly  visible  to  the  unaided  sight. 
It  may  always  be  detected  by  the  following 
proceeding:  Two  or  three  drachms  or  tea- 
spoonfuls  of  sugar  should  be  dissolved  in  a 
large  wine- glass  of  tepid  water,  and  the  solu- 
tion allowed  to  remain  at  rest  for  an  hour  or 
so ;  at  the  end  of  that  time  the  acari  will  be 
found,  some  on  the  surface  of  the  liquid,  some 
adhering  to  the  sides  of  the  glass,  and  others 
at  the  bottom,  mixed  up  with  the  copious  and 
dark  sediment  formed  of  fragments  of  oane, 
woody  fibre,  grit,  dirt,  and  starch  granules, 
which  usually  subside  on  the  solution  of  even 
a  small  quantity  of  sugar  in  hot  water.    The 


Acanu  taceharit  when  first  hatched,  is  scarcely 
vkible,  and  first  appears  as  a  rounded  body  or 
egg.  This  becomes  elongated  and  cylindrical, 
until  it  is  about  twice  as  long  as  broad.  After 
a  time  the  legs  and  proboscis  begin  to  protrude. 
The  body  is  partially  covered  by  setse,  and  the 
feet  terminate  in  hooks.  In  its  perfect  state  its 
structure  is  as  follows :  The  body  is  oval,  or 
rather  somewhat  ovate,  being  broader  behind 
than  before.  From  its  posterior  part  four  long 
and  stiff  bristles  proceed,  two  together  on 
each  side,  and  some  eight  or  ten  smaller  ones 
are  arranged  nearly  at  equal  distances  around 
the  circumference  of  the  body.  From  the  an- 
terior part  a  proboscis  of  complex  organisation 
proceeds,  and  from  its  inferior  surface  eight 
legSv  jointed  and  furnished  with  spines  or  hairs 
at  each  articulation.  The  spine  which  issues 
from  the  last  joint  but  one  of  each  leg  is  very 
long,  and  extends  much  beyond  the  termina- 
tion  of  the  leg  itself.  In  most  samples  of 
sugar  the  acari  may  be  seen  of  all  sixes,  that 
is,  in  all  stages  of  their  growth,  and  in  every 
condition.  In  sixty- nine  out  of  seventy-two 
samples  of  sugar  examined  by  Dr.  Hassall 
sugar  acari  were  found. 

Aoarus  Siro— Aoarus  Domestious, 
or  CJheese-BIite — A  very  small  insect, 
scarcely  perceptible  without  the  aid  of  the 
microscope,  found  in  decayed  cheese  ;  in  fact, 
the  dry  and  powdery  parts  of  cheese  con- 
sist almost  entirely  of  these  acari  and  their 
eggs,  in  different  stages  of  development.  The 
eggs  of  this  insect  are  hatched  in  about  eight 
days.  The  Acarut  siro  is  furnished  with  a 
peculiar  elongation  of  the  snout,  forming; 
strong-cutting,  dart-shaped  mandibles,  which 
it  has  the  power  of  advancing  separately  or 
together.  They  appear  to  be  able  to  retain 
life  for  a  lengthened  period  though  deprived 
of  food.  Leewenhoek  informs  us  that  one 
lived  for  eleven  weeks  gummed  on  its  back  to 
the  point  of  a  needle.  When  kept  without 
food,  it  is  no  uncommon  sight  to  see  them 
killing  and  devouring  each  other.  Cheese  is 
rapidly  destroyed  by  them  ;  they  crumble  it 
into  minute  pieces,  and  emit  a  liquid  sub- 
stance which  causes  the  decayed  parts  to 
spread  speedily.  Exposure  to  a  strong  heat 
quickly  kills  them,  or  plunging  the  cheese  in 
whisky  will  have  the  same  effect. 

Aoetio  Acid— See  Acid,  Acetic. 

Aoid  —  The  popular  everyday  significa- 
tion of  this  word  means  anything  which  is 
sour  to  the  taste.  Scientifically  speaking, 
acids  are  definite  chemical  compounds,  which 
unite  with  alkalies,  form  bases,  and  redden 
vegetable  blues.  They  are  now  generally 
considered  salts    of    hydrogen;    thus,   sul- 
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phnric  acid  (H,SOi),  hydrochloric  add  (HCl), 
nitrie  acid  (HNO>),  are  called  respectively 
the  folphate,  the  chloride,  and  the  nitrate  of 
hrdrogen.  In  a  puhlic-health  sense  they  are 
dbicflj  interesting  as  being  emanated  in  the 
process  of  various  manufactures,  and  then 
ftcting  injuriously  both  on  vegetation  and  man. 
Besides  this,  most  of  the  more  common  ones 
are  to  a  d<^ree  disinfectants,  and  many  of 
them  hare  been,  by  accident  or  design,  used 
u  poisons. 

The  gases  evolyed  from  manufactures  of 
alkali  used  to  contain  so  lai^e  a  proportion 
of  hydrochloric  acid,  that  it  had  a  most 
iojorious  effect  on  the  vegetation  of  the 
nrrounding  district ;  so  much  so,  that  an 
Act  was  passed  for  the  more  effectual 
condensation  of  such  gas  in  alkali-works 
(26  &  27  Vict.  e.  124).  This  Act,  in  the 
first  instance,  was  continued  to  the  1st  of 
Jaly  1868 ;  but  by  31  &  32  Vict.  c.  36,  s.  1, 
it  has  been  continued  without  limitation  to 
time.  A  section  of  the  Act  provides  for  the 
appointment  of  an  inspector  of  such  works  by 
the  Board  of  Trade.  (See  Alkali  Act.)  Now 
this  add  is  so  effectually  condensed  that  the  air 
emitted  from  the  flues  hardly  makes  a  solu- 
tion of  nitrate  of  silver  turbid.  The  fumes 
from  hydrochloric,  sulphuric,  sulphurous, 
aitrie,  and  nitrous  acids  are  quite  irrespir- 
aUe  if  attempts  are  made  to  inhale  them 
ia  an  undiluted  form.  Diluted  well  with 
air,  as  in  some  processes  for  making  steel, 
they  sppear  to  irritate  the  lungs  greatly,  and 
have  been  said  to  cause  pneumonia,  bronchitis, 
and  phthisical  ulcerations  of  the  tissue  of 
the  lungs.  Amongst  bleachers,  and  various 
vwkers  in  wool,  bronchitis  prevails,  and  the 
men  look  sallow  and  anaemic.  This  effect  has 
heen  ascribed  to  the  sulphurous  acid  dis- 
engaged. 

The  effect  of  acids  on  vegetation  is  a  sub- 
ject of  practical  importance,  especially  in  rela- 
tion to  the  question  as  to  whether  a  manufac- 
tory is  properly  condensing  its  gases,  or  whether 
it  is  not  injuring  the  surrounding  country. 
Hie  distance  at  which  an  acid-emitting  manu- 
factory has  been  found  to  injure  vegetation  is 
about  2187  yards;    prevailing   winds  may, 
however,  carry  the  vapours  farther  than  this 
ia  particular  directions ;  slight  undulations  in 
the  ground,  hedges,  walls,  belts  of  trees,  and 
rimilar  obstacles,  modify  and  obviate  the  ac- 
tion in  such  a  manner  as  to  lead  to  the  con- 
dasion  that  the  gas  does  not  mix  uniformly 
vith  the  air,  but  is  absorbed  in  small  globules 
of  water,  which  are  thrown  forward  by  cur- 
rents of  wind  or  air,  and  are  driven  over  any 
vail  or  interruption  to  a  distance  in  a  curve 
from  the  top.— (Akous  Smith.  )    Bain  washes 
acid  gases  down  to  the  earth  quickly ;  so  that. 


though  the  local  action  is  more  severe,  it  is 
less  extended. 

The  effect  of  acids  on  the  vegetation  is  to  be 
judged  of  by  the  general  appearance  of  the 
plants,  shrubs,  and  trees  in  the  vicinity.  The 
sources  of  error  in  this  investigation  are 
numerous,  and  are  more  especially  due  to  the 
fact  that  dry  cold  winds,  fungi,  and  insects, 
produce  many  spots  and  changes  in  leaves  and 
plants  similar  to  those  from  corrosive  vapours. 
Acids  shrivel  and  curl  up  the  leaves,  but  do 
not,  like  winds,  break  the  stalks,  and  render 
them  ragged.  The  coloured  spots  on  the 
leaves  may  be  tested  with  litmus  paper ;  but 
care  must  be  exercised  and  careful  compari- 
sons instituted  between  the  same  leaves  from 
healthy  plants.  Dr.  A.  Smith  says,  indeed, 
that  many  plants  contain  chlorides,  even  on  the 
surfaces  of  the  leaves,  at  a  great  distance  from 
alkali-works.  Mr.  Rothwell  affirms  that  in 
fields  exposed  to  acid  vapours,  handfuls  of 
dead  grass  may  be  pulled  up  in  the  spring, 
smelling  strongly  of  the  vapour,  and  that  trees, 
under  similar  influences,  become  bark-bound. 
Dr.  A.  Smith  gives,  in  his  work  on  *' Air  and 
Rain,*'  the  following  list  of  trees,  in  the  order 
in  which  they  are  affected,  on  Mr.  BothwelFs 
authority :— 


Forat  Trees, 

Fruit  Trees. 

1.  Larch. 

1.  Damson. 

2.  Spruce  fir. 

2.  Greengage. 

8.  Scotch  fir. 

8.  Ilalewood  plum. 

4.  Black  Italian  poplar. 

4.  Jacob  plum. 

5.  Lombardy  poplar. 

6.  Pears. 

6.  Ash. 

6.  Apples. 

7.  Oak 

7.  Cherries. 

8.  Elm. 

0.  Birch. 

10.  Alder. 

11.  Sycamore. 

Shrubt,  Evergreent.  and 

Farm  Crops, 

Wild  rianU. 

1.  British  huirels. 

1.  Potatoes. 

2.  Portufral  laurels. 

2.  Mangel. 

8.  Aueuba  Japonica. 

3.  White  cloTer  and 

4.  Barberry  evergreen. 

rhubarb. 

5.  Basel. 

4.  Red  clover. 

6.  Guelder  rose. 

6.  Trefoil 

7.  Sloe  thorn. 

6.  Rye-grass. 

7.  Wheat. 

8.  Hawthorn. 

9.  Raspberries. 

8.  Oats. 

10.  Gooseberries. 

9.  Barley. 

11.  Blackberries. 

10.  Common  turnips. 

12.  Gorte. 

IL  Swedes. 

13.  HoUles. 

As  well  as  a 

Second  list  of  plants  affected  by  noxious  vappur*. 
mixing  the  classes  according  to  the  ^ects  produced 
on  each: — 

I. 

Fern,  only  in  the  summer. 

Scotch  flrtf,  spruce,  and  larches,  a  little  in  winter. 

Clover,  wh.  k  red,  receives  damage  in  winter  to  roots. 

Trefoil,  „ 

Rye-grass,  „ 

Poplars,  „ 

Hawthorn,  ,, 

Potatoes,  „ 


rhMtnata.     WtiliinU. 


Alder. 


Ai  Dmnfectanti.—A}ltbeniineni  ocidiire 
powsrfnlif  pourcilupan  putridmmtter, became  ' 
the/  deitroy  it ;  but  they  are  hardlj  Juitable 
fur  coinmoD  oie,  on  necount  of  iheir  irriCMing 
nature  to  man.  Is  1773  Oujtoo  Morveau  i 
wTotu  *  larga  volume  recommeiidiiig  muriatic 
acid  aa  a  diitnfectnnt.  and  Dr.  Carmichael  I 
Smith  uacd  nitiooa  acid  at  Winchaater  in 
ITSq.  Sulphurous  acid  i>  of  real  value,  aud 
baa  been  u«ed  from  the  molt  &Dcient  timei  u  | 
ft  dinnfedant  and  fumigator.     (See  SuLpanii.) 

acid,  still  deierredly  retaius  »me  repata  ai  a 
diiiofeEtant ;  yet  it  ii  only  a  wesk  agent,  nt 
all  oventa  a  poor  protection  against  tlie  germa 
of  diaeaae,  for  in  vinegar  itaelf  infusoria  and 
vegetable  arganiBma  develop.  Moat  itinkiare 
in  all  probability  compound  ammoniaa,  at  aU 
eventa  thtodoroos  gaceaol  thii  nature  Diaally 
have  KD  olkaliua  readion ;  therefore  vinegnr 
or  otlicT  acid  fumes  probably  neutriliae  them. 
The  moat  valuable  of  tho  acid  diilnf  ectanta  are, 
however,  carbolic  and  tar  acids.  I 

The  acids  that  ha>e  boon  used  accidentally 
or  designedly  aa  poisona  are  sulphuric,  hj- 
drochlorio,  nitric,  arsenic,  and  phosphoric 
among  the  mineral ;  oialic,  meconic,  prusaic, 
and  a  few  othen,  among  the  organic  acicla. 
The  moat  important  of  these  will  be  con- 
aidered  under  their  respective  henda. 

The  antidotes  for  poisoning  by  the  mineral 
acids    are    chalk,    magncaia,   white    of    egg, 

Aold,     AoBtIo  — (HC,H,0,)-Sp.    gr. 

1063.  — This  acid  derivca  iU  name  from 
acrtutn,  vinegar.  Iteiiata  natuiaUyinthe  sap 
of  the  oak,  and  in  other  plants.  It  ia  uaually 
obtained  hvm  the  deatmctive  distillation  of 
wood,  or  from  the  oxidation  of  alcohoL  [See 
ViKioAK.)  The  acid  is  often  adulterated  with 
water,  aometiniea  «ulphario  aoLd  and  lead— 
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the  latter  to  aach  an  extent  aa  sometimes  to 
be  poisonoua.  The  arooont  of  acetic  acid  may 
be  estimated  by  ocidimeirB,  aod  the  lead  de- 
tected by  passing  a,  stream  of  sulphuretted 
hydrogen  through  it. 

The  acid  in  its  concontrBted  form  ia  a  poison, 
but  oaaea  of  this  kind  of  poisoning  are  rare ; 
the  treatment  would  bo  the  aame  aa  for  the 
acids  generally.  {See  Aains.)  It  is  a  valuable 
antiseptic,  and  is  used  in  piclding  and  pre- 
serving  animal  and  vegetable  substances  and 
anatomical  preparations :  it  ia  also  much  em- 
ployed in  the  arts,  manufactures,  and  for 
medidnal  and  other  pnrp<»ei. 

AtddiBenuIo— (HC,H(0,)— Tbia  add 
is  usually  obtained  by  subliming  it  from 
gum  benEoin;  occasionally  by  diasolving  it 
out  from  the  gum  by  means  of  an  alkaline 
liquid.  Ita  principal  adnlterationa  are — hip- 
puric  acid,  detected  by  its  dinuninbed  solu- 
bility in  water  (1  part  of  pure  bonioio  acid  ia 
■oluble  in  300  of  water],  by  its  exhaling  tbo 
odour  first  of  the  tonquin  bean,  and  then  of 
prusaic  acid  ;  auccinio  acid,  recognised  by  tbe 
aclubUity  being  increased;  aagar,  detected 
by  the  odour  of  caramel,  and  the  black  and 
carbonaceous  residue — while  pure  benzoic  acid 
Bublimes.  Camphor  and  spermaceti  ai«  also 
used,  and  may  be  detected  by  the  odour,  and 
other  well-lcnown  props  rtiea, 

Aoid,  Caffrio— According  to  Tlasnderen 
and  Mulder,  the  formula  for  this  acid  ia 
CiHgO,.  It  is  an  astringent  principle  ob- 
tained from  coffee.  The  dry  berry  eoutaina 
about  6  per  cent,  of  it. 

A^d,  Camphoric  — (H,C,,HnO.)  — 
Obtained  from  tbe  oxidation  of  camphor  by 
nitric  acid.     See  CauFHOB. 

Aidd,  CkrboUo  (Phanio  Add),  (Pha- 
nyUo  Aold)-(HC.H,0.)-Sp.  gr.  of 
liquid,  IDK;  fusing. point  about  96"  F, 
(35°  C.)  ;  boiling.point,  3<J9°  (Wr  C.)  Thlt 
substance,  when  pure,  ia  in  crystals  ia  the 
form  of  lung,  colourless  needles.  It  ia 
obtained  from  coal  ■  Ur.  Tbe  commercial 
acid  is,  roughly  apeukiiig,  of  two  Icinda  :  one 
a  cheap  liquid,  varying  from  a  lieht-brown 
to  a  very  dark,  sltaost  black,  liquid ;  and  Cal- 
vert's carbolic  acid,  which  is  In  beautiful  white 
crystals,  and  ia  used  for  medicinal  and  other 
purposes. 

PropeHiet.~-The  crystals,  when  pure,  are 
white ;  hut  in  keeping  frequently  become  pink, 
rose,  or  crimson.  It  has  a  powerful  tan; 
odour,  and  a  very  amall  quantity  of  water 
serves  for  its  liquefaction.  The  crystals  ore 
very  sparingly  dissolved  in  water,  but  they 
are  freely  soluble  in  alcohol,  acetic  add,  and 
ether.     With   bases  the   acid   forms   phen- 


itM  or  caiboUtM  — 


i.g.,  cirboUtei  of  lime. 


A  ilip  of  d«l  moiitsned  vitb  o&rlnliii  utid, 
tod  theo  dijiped  into  hjdrocUorio  or  nitric 
uid,  torni  in  diying  to  k  blaa  oolour. 

A  drop  of  the  add  leavet  a.  greu;  itain  on 
[■per,  vbich  Ib,  hovever,  transient.  Soia- 
liHu  <rf  the  Kcid  do  not  redden  litmaa  paper. 

T1i«  molt  importuit  propertiei  of  carbolic  acid 
ue  it*  diuDf  eetuit  uid  uitiaepdc  poiren.  Of 
lil«  ynui  it  baj  t»kan  it*  poaition  in  popular 
tatimation  aa  tbe  batt  practical  deodoriur  and 
diainfectant  for  dnins,  putrefying  mutter,  ko. 
fee.  1  and  a>  a  preientiTe  of  diaeaae  it  bat  been 
pUeed  in  Boarlj  all  the  orinal*  and  water- 
dD*et*  of  ndlwaj  atationi,  in  the  hotpitali, 
tuncka,  and  other  public  plaoca  in  tbe  king- 
doD.  It  ia  inTariablr  uied  in  all  kind*  of 
ontaciaiu  diaeaasa  to  disinfect  tbe  excreta, 
ud  in  a  dilated  form  ii  Erequentlj  applied 
dinct  to  the  bodie*  of  penona  aofFering  from  i 
Bpallpoi,  aearlet  fe*er,  fte. 

Nor  ha*  it*  nae  been  confined  to  thii  oountry. 
Ii  Fnnee,  H.  Devergie  has  wartnlj  lupported 
it,  and  dedaied  it  to  be  the  best  disinfectant 
kaewn.  He  bu  emp1o;ed  it  aQDceiafullf  in 
piiifjing  the  Uorgue.  This  ia  done  by  a  cou- 
tinnou  (tream  of  carbolised  water,  containing 
1  a!  ilie  acid  to  4000  parts  of  water. 

That  it  ii  eitremelj  lalnahte  for  these 
nreia]  purposes  it  is  impouible  to  doubt; 
tW  it  is  superior  to  ererj  otber  dinnfectant, 
IS  Bme  bare  asserted,  may  well  be  quEetiooed. 
Om  of  tbe  graTcat  objections  is  its  poisonous 
duiacter.  It  is  obvious  that  it  is  unsafe  to 
diench  and  saturate  all  lorta  of  places  vith 
■och  *Q  actiTe  poison  a*  carbolic  add. 

It  certainlj  does  not  destroy  when  in  a  dilate 
fonn  erety  form  of  contagion.  Dr.  H.  J.  Von 
Ankum,  in  the  "  Honndtcbrift  Toor  Natunr- 
tetcnschappen,"atateB  that  atmospheric  air,  to 
vbuh  tbe  Taponr  of  carboUo  acid  bas  been 
idded,  doea  not  hinder  the  dBvelopment  of 
lower  organisms  in  water  with  haj  in  milk  or 
irinc.  Experiments  have  also  been  made  with 
■r  saturated  with  caibolio  scid  on  vaccina 
Irmpfa,  which  bat,  after  exposure  to  this  agent 
br  some  time,  still  presarred  its  activity. 
Thia  agrees  with  Fettenkofei't  observation,* 
tbatcarfaoUc  acid  preservea  inert  ferment  oelli, 
tat  tbey  resume  their  activity  upon  with. 
tewil  fmn  its  Indoenee.  In  fact,  its  real 
Ktiin  appears  to  be  very  similar  to  that  oi 
peat  Dold,  the  substance*  are  preserved  a*  U 
beeRL.  Od  this  account  it  must  be  looked 
ipoo  with  suspicion  ai  a  disinfeotant  whet 
say  contagious  germs  are  to  be  dealt  with ; 
>t  may  fix  them  for  a  time,  bnt  does  it  destroj 
t^B?    On  the  other  hand,  as  ss  antiseptic  ii: 

Bg.  reb.  4,  lue. 
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is  of  inestimable  valne.  Hr.  Crooket  inveati- 
galed  it  with  great  indnttry,  and  found  that  a 
solution  of  1  per  cent,  preserved  meat,  akin, 
j^ut,  and  other  snbstances  if  steeped  in  tbe 
lolutian  and  then  dried  ;  it  also  atopped  fer- 
mentatian,  aad  deatroyed  gnata,  beetlea,  cater- 
pQlars,  mites,  fish,  and  iofuaoria. 

AnguB  Smith  has  recommended  it  for  the 
disinfection  of  seven.  U'Dougall  has  uaed  a 
mixture  of  tar  oil  and  lime  for  this  purpose  in 
Carlisle ;  and  in  Leipiig  a  mixture  c^  chloride 
jf  magneaium,  litue,  and  tar  has  been  tried. 
«nd  found  of  some  practical  value.  The  two 
principal  carbolic  add  powders  in  uie  here  for 
rarioni  purposes  an  H'DougHlI's  and  Cal- 
vert's. 

H'Dougall'i  powder  ii  composed  of — 


Calvert'a  powder  ooDust*  of  carbotio  acid 
t20  to  30  per  cent.),  alumina,  and  siliou 

These  powden  may  be  sprinkled  about  a 

mm,  added  to  sewage,  or  diffused  in  watei, 
lod  applied  in  solution. 

In  diiinfcoting  cholera  or  typhoid  stool*, 
very  Strang  solutions  should  be  used.       Sii 

DlSIBTKCTANTH. 

One  part  dissolved  In  100  of  alive  oil  or  gly- 
cerine ia  a  good  application  to  make  to  the 
bodies  of  patienia  auffering  from  (mallpox, 
tcarlet  fever,  or  other  diaoiue  in  whicb  oella 
f  germ*  are  anpposed  to  be  threwu  off. 
It  is  a*ed  a*  a  medicine  both  topioally  and 
itemally— topicaily,  a*  an  application  to  the 
(in  in  the  strong  form  as  an  euharotic  ;  and 
diluted,  as  a  lotion  to  all  kinds  of  foul  sorei, 
■kin  diaeaies,  &o. 

Intemaltj  it  closely  resembles  creosote  in 
its  action,  allay*  vomiting,  and  is  said  to  be 
uaeful  in  diabetes. 

During  the  prevalence  of  the  cattle  plague 
it  was  extensively  uaed. 

The  appendii  to  tbe  Royal  Commissioner* 
Report  on  the  Cattle  Plague  containa  tbe  fol- 
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place  smells  strongly  of  the  acid.  Only  a  few  farms 
hare  been  treated  in  this  way,  so  far  as  I  know,  bat 
In  each  it  has  been  successful.  It  may  be  well  to 
frive  the  cattle  a  little  of  the  weak  solution  of  carbolic 
acid,  bat  this  has  not  been  so  fully  tried  as  the  exter- 
nal use.  The  washing  of  the  mouth  and  entire  ani- 
mal with  the  weak  solution  may  be  attended  with 
good  results,  especially  in  the  early  stage  of  disease ; 
but  I  know  nothing  of  cure,  and  speak  only  hope- 
fally  of  prevention.  The  animals  seem  to  have  an 
instinct  for  disinfection,  and  lick  substances  touched 
with  this  acid.  They  must  not  be  allowed  to  drink 
it,  as  when  strong,  as  already  said,  it  blisters  the 
skin,  and  especially  the  mouth  and  tongue. 

Mr.  Crookes  gives  the  results  of  his  ex- 
periences as  follows : — 

It  appeared  erident  that  if  harm  were  to  follow 
the  injection  of  carbolic  acid,  the  mischicTOUs  effect 
would  be  immediate ;  but  that  if  the  fluid  could  pass 
through  the  heart  without  exerting  its  paralysing 
action  on  that  organ,  and  could  get  into  the  circula- 
tion, no  present  ill  effects  need  be  anticipated.    I 
therefore  determined  to  push  these  experiments  as 
far  as  possible,  increasing  the  quantity  of  carbolic 
acid  until  it  produced  a  fatal  result.    The  next  opera- 
tion was  on  cow  No.  11,  in  which  3  ounces  of  solu- 
tion (containing  52^  grains  of  pure  carbolic  acid) 
were  Tery  slowly  injected :  no  bad  effect  followed. 
Increasing  the  dose,  cow  No.  12  had  injected  into  her 
vein  4^  ounces  of  solution  (equal  lo  i8|  grains  of  car- 
bolic acid) ;  this  also  was  followed  by  no  immediate 
ill  effect    Cow  No.  13  was  then  treated  with  6  ounces 
of  solution  (containing  105  grains  of  pure  carbolic 
acid),  in  two  portions  of  8  ounces  each,  five  minutes' 
intenral  elapsing  between  each  injection.    The  first 
8  ounces  produced  a  slight  trembling,  but  not  so 
serere  as  in  the  case  of  cow  No.  10,  as  she  seemed 
better  in  a  few  minutes.  The  second  dose  of  8  ounces 
was  {injected.   This  proved  too  much,  or  was  pumped 
in  too  hurriedly ;  for  almost  before  I  Yifkd  finished,  the 
animal  trembled  violently,  its  eyes  projected,  its 
breathing  became  laborious,  it  fell  down  and  expired. 
The  result  could  scarcely  be  attributed  to  the  acci- 
dental injection  of  air  into  the  vein,  for  the  distress 
began  with  the  injection  of  the  first  syringeftil,  and 
was  only  increased  by  the  second ;  nor  is  it  likely 
that  this  accident  would  happen  twice  consecutively. 
I  was  particularly  careful  on  this  point,  and  the  con- 
struction of  the  instrument  rendered  such  an  occur- 
rence scarcely  possible  with  ordinary  precaution.    It 
is  probable  that  the  injection  was  performed  too 
rapidly,  or  that  the  vital  powers  were  lower  than 
usual.    In  the  case  of  the  remaining  animal,  No.  14, 
I  decided  to  inject  as  large  a  dose  as  it  would  bear, 
stopping  the  operation  at  the  first  sign  of  trembling, 
and  delivering  the  liquid  very  gradually.    The  first 
iiyrlngetal  caused  no  bad  symptoms,  and  I  hud  just 
finished  injecting  the  second  dose  when  trembling 
commenced.    It  was  rather  violent  for  a  short  time, 
but  soon  went  off,  and  in  five  minutes  the  animal 
appeared  as  well  as  before.    This  cow,  therefore,  bore 
without  inconvenience  the  injection  of  6  ounces  of 
a  4   per  cent,  solution,  containing  105  grains  of 
pure  carbolic  acid.     Careful  observations  with  the 
thermometer  were  taken   before    each    operation. 
There  were  no  more  diseased  beasts  on  the  farm,  or 
I  should  have  carried  my  experiments  still  further. 
On  visiting  the  farm  the  next  day,  I  was  told  that  all 
the  animals  seemed  better;  and  on  testing  them  with 


the  thermometer  that  statement  was  confirmed.  I 
gave  directions  that  each  animal  was  to  be  drenched 
with  half  a  wine-glassful  (1  ounce)  of  carbolic  acid 
in  a  quart  of  warm  water  every  morning,  but  in 
other  respects  they  might  be  treated  as  Mr.  Tomlin- 
son,  a  skilful  cow-doctor,  should  direct.  Business 
now  calling  me  to  London,  I  was  unable  to  watch 
the  further  progress  of  these  cases.  This  is  to  be 
regretted,  as  a  series  of  daily  thermometric  observa- 
tions would  have  been  of  great  value  in  suggesting 
further  experiments.  I  had,  however,  frequent  ac- 
counts sent  me.  Cow  No.  14  continued  to  improve 
slowly  until  convalescent;  she  Is  now  quite  well. 
Nos.  10,  11,  and  12  remained  in  apparently  the  same 
state  for  four  days;  they  then  changed  for  the  worse, 
and  died.  It  is  not  improbable  that,  had  I  been  able 
to  inject  a  farther  quantity  of  carbolic  acid  during 
the  four  days  in  which  they  were  thus  hovering  be- 
tween recovery  and  relapse,  it  would  have  turned 
the  scale,  and  some  of  them,  at  all  events,  would  be 
now  alive  and  well. 

The  following  table  gives  the  thermometric  obser- 
vations : — 

TABLE  showing  Results  of  Injecting  Carbolic  Acid 
into  the  Blood  of  Animals  suffering  from  the 
Cattle  Plague. 


No. 

10 

11 

12 
14 


Oralna  of 
Carbolic 

Add 
lQject«d. 


26^ 

62^ 

781 
105 


Tempe- 

rnture 

before 

Injection. 


Second 
Day. 


F. 

105-4 

103-8 

104-8 
103-7 


P. 
103  8 

102-8 

104-4 
1031 


Third 
l>ay. 


Better. 

Better. 

Better. 
Better. 


j  Died  on 
1  6th  day. 
r  Died  on 
\  0th  day. 
(  Died  on 
1  6th  day. 
Reoovertd, 


If  future  experiments  prove  that  injection  of  car. 
bolic  acid  or  other  antiseptic  will  do  good,  it  is  an 
operation  very  easily  performed.  I  have  injected 
five  animals  and  taken  thermometric  observations 
within  an  hour.  Sulphite  or  bisulphite  of  soda 
apparently  occasions  some  pain,  as  the  animals 
struggle  very  much ;  with  carbolic  acid  I  found 
them  tolerably  quiet.  I  have  calculated  the  pro- 
portion which  the  carbolic  acid  bore  to  the  whole 
quantity  of  blood  in  these  operations.  Taking  the 
whole  amount  of  blood  in  the  animal  at  150  pounds, 
there  were  injected  into — 


No.  10,  one  part  carbolic  acid,  in  40,000  of  bipod. 
„    11,  „  _       „  20,000       „ 

,,    12,  „  „  13,300       „ 


It  is  worth  mentioning  incidentally,  that  in  the 
case  of  cow  No.  14  (which  recovered)  the  proportion 
of  carbolic  acid  injected  into  the  blood  would  have 
been  enough  to  keep  from  decomposition  the  whole 
quantity  of  that  liquid  for  a  considerable  time.  In 
Nos.  10, 11,  and  12  the  proportion  of  carbolic  acid 
would  probably  not  have  been  sufficient  for  that 
purpose.  I  am  informed  by  Dr.  Calvert  that  cresylio 
acid  has  mach  less  coagulating  power  on  albumen 
than  carbolic  acid,  and  my  own  experiments  entirely 
confirm  this  statement 
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We  find  in  the  "  Gtfdenen'  Chroniole,"  No- 
Tember  9,  1867,  a  description  given  by  the 
Hon.  W.  Hope  of  experiments  made  on  dis* 
eued  cattle  at  his  farm  near  Barking.  He 
ssys: — 

I  thoofht  that  while  there  was  life  there 
vst  hope,  and  I  determined  to  do  more  than  any- 
body had  done  before ;  where  one  man  had  used  a 
hoxldredweight  of  lime  I  determined  to  use  a  ton, 
and  where  one  man  had  used  a  pint  of  carbolic  acid 
I  determined  to  nse  a  gallon.  The  dry  substance  I 
hsd  at  band  to  deal  with  in  large  quantities  was 
lime.  This  I  slaked  in  small  pjrramids  in  the  centre 
of  the  sheds;  I  also  laid  trains  of  it  outside  the  sheds 
uodemeath  the  rentilators,  and  then  slaked  it.  I  also 
•mothered  the  roads  and  paths  at  different  points  in 
layers  of  quicklime,  three  or  four  inches  deep^  so 
that  every  man  and  animal  would  be  compelled  to 
pass  it  After  scouring  out  the  sheds,  erery  cow's 
tail  was  dipped  into  a  bucket  of  carbolic  acid  and 
water.  Their  heads  and  noses  were  dabbed  over 
with  it,  also  their  sides  and  flanks.  An  the  manure 
and  litter  fh>m  the  cow's  stall,  as  well  as  Arom  the 
s4ioin{ng  ones,  was  taken  out  at  once,  and  the  floor 
thoroughly  cleansed  and  saturated  with  carbolic  acid; 
and  on  the  suggestion  of  Professor  Brown  I  had 
foor  days  previously  commenced  the  use  of  sawdust 
saturated  with  carbolic  acid,  one  or  two  shoTelfals 
of  which  were  placed  erery  day  underneath  the  cow's 
bead.  This  operation  was  also  repeated  in  each 
stall,  and  the  cows  were  then  drenched  with  gruel 
snd  sulphite  of  soda. 

He  then  adds— 

Of  the  fifty-eight  cows  in  shed  F.  and  fifty-three 
in  shed  X.  that  I  took  the  entire  charge  of,  and 
treated  as  described,  I  did  not  lose  one.  Two  that  had 
been  condemned  to  death  were  "  smuggled  "  out,  and 
exchanged  for  two  others  of  less  ralue.  These  two 
condemned  had  been  in  actual  contact  with  diseased 
sniswls  in  erery  stage  of  the  disease,  in  no  less  than 
three  infected,  and  highly-infected,  sheds,  and  were 
eren  placed  beside  a  diseased  animal  in  a  shed  which 
hsd  been  emptied  of  diseased  animals  suffering  firom 
the  most  rirnlent  type  of  the  disease  for  a  couple  of 
days,  and  had  only  been  disinfected  for  thirty-six 
hoars. 

Poisoninff  hp  Carholie  Acid. — ^There  have 
been  nomerons  cases  of  poisoning  by  this  acid ; 
in  most  caees  it  has  been  taken  in  mistake  for 
medicine.  The  symptoms  are,  in  the  recorded 
esses,  great  prostration,  inability  to  swallow, 
pain  in  the  stomach  and  throat,  black  stools 
and  dark  mine,  speechlessnees,  coma,  weak 
poise,  and  death. 

Death  usually  takes  place  quickly.  A  young 
married  woman,  after  taking  about  7  oz.,  died 
without  a  struggle  almost  immediately.  A 
child  set.  7,  after  taking  }  an  ounce,  died  *  coma- 
tose in  1  hour  and  15  minutes.  Another  case 
died  t  in  three-quarters  of  an  hour  after  tak- 
ingan  ounce.  But  sometimesdeath  takes  place  a 

*  Laaccl,  June  21, 1878.         f  Ibid.,  Feb.  18,  1878. 


considerable  time  afterwards.  A  young  man, 
of  18  years  of  age,  died  in  two  days  from  the 
effects  of  a  tablespoonf ul  of  add.  The  patho- 
logical  changes  are  usually  limited  to  the 
tongue,  pharynx,  gullet,  stomach,  and  intes- 
tines. In  most  oases  these  parts  are  covered  by 
a  white  coating,  which  has  been  described  as 
similar  to  whitelead.  In  one  case,  curiously 
enough,  the  action  of  the  add  was  limited  to 
three  feet  of  the  small  intestine,  the  whole  of 
the  canal,  from  the  lips  to  the  first  two  inches 
of  the  duodenum,  escaping  unhurt.  In  some 
cases.  Dr.  Moxon  has  witnessed  a  kind  of  tan- 
ning of  the  stomach  ;  and  in  a  case  that  Dr. 
Way  brought  before  the  Pathological  Society, 
the  mucous  membrane  of  the  stomach  and  the 
intestine  for  fifty  inches  was  thickened  and 
altered,  and  of  a  bluish-white  colour.  In  all 
cases  the  odour  of  the  acid  has  been  distinctly 
percdved  in  the  stomach,  sometimes  in  the 
brain,  and  often  in  the  urine. 

Trtatment.— The  best  treatment  appears  to 
be  the  prompt  administration  of  bland  oils, 
such  as  castor  or  sweet  oil,  in  cases  of  poison- 
ing ;  but  unfortunately  the  action  appears  so 
rapid  that,  before  assistance  arrives,  the  case 
has  gone  too  far.  Besides,  in  most  cases  the 
power  of  swallowing  is  gone,  and  the  stomach- 
pump  is  more  likely  to  do  harm  than  good. 
In  the  recorded  cases,  oil,  gruel,  brandy,  and 
emetics  appear  to  have  been  given  with  but 
little  effect.  Brandy  should  be  avoided. 
There  is  generally  great  depression  of  tem- 
perature, which  should  be  kept  up  by  arti- 
ficial means.  If  the  dose  of  acid  is  large, 
under  any  known  treatment  the  patient  will 
probably  die. 

Tetts, — ^Tho  tests  for  oarbolio  add  have 
often  failed,  even  when  it  has  been  smelt 
strongly  in  the  animal  fluids. 

The  odour  is,  therefore,  in  cases  of  poisoning, 
the  most  reliable.  The  following  are  some 
other  tests :  A  slip  of  deal,  as  already  men- 
tioned, dipped  in  carbolic  add,  then  moistened 
with  nitric  or  hydrochloric  add  and  dried, 
becomes  of  a  bright  blue  colour. 

Perchloride  of  iron  added  to  carbolic  acid 
gives  a  beautiful  mauve  or  purple  colour. 

A  small  quantity  of  the  acid  put  in  a  test- 
tube,  a  little  saliva  added,  and  then  a  few 
drops  of  tincture  of  guaiacam,  allowed  to  stand 
exposed  to  the  air,  then  shaken,  becomes  of 
a  bottle-green  colour. 

A  weak  solution  of  carbolic  add,  to  which  a 
little  chlorimated  lime  has  been  added,  and 
then  liquor  ammonia,  shows  a  bright  blue 
colour. 

Carbolic  acid  may  be  distinguished  from 
creosote  by  its  solubility  in  glycerine.  Creo- 
sote is  insoluble  in  glycerine.  See  DisiN- 
FBCTIOK,  kc 
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Add,  Carbonio  —  Thia  acid  ii  con- 
Bidered  partly  in  the  article  Air,  in  which 
it  is  always  present  in  minute  quantity. 
Indeed  its  presence  is  essential  to  regeta- 
tion.  Besides  the  sources  of  respiration 
and  combustion,  it  issues  in  a  comparatively 
pure  state  from  the  earth  in  various  places, 
€,g,f  the  Grotto  del  Cane,  in  Italy,  and  the 
Valley  of  Poison,  in  Java.  It  is  also  to  be 
found  in  all  springs,  and  it  gives  to  them  their 
sparkling  character.  In  a  solid  state  it  is 
combined  with  various  constituents  of  the 
earth's  crust,  as  limestone,  magnesia,  &c. 

Its  properties  are  well  known.  It  is  a 
colourless,  uninflammable,  irrespirable  gas, 
having  a  slight  pungent  odour  and  feebly  acid 
taste.  Its  chemical  formula  is  COg  ;  its  equi- 
valent is  44;  its  relative  weight,  22;  and 
specific  gravity,  1*5203.  It  may  be  liquefied 
by  pressure  and  cold,  or,  in  a  simpler  manner, 
by  generating  it  in  dosed  strong  vessels.  It 
then  forms  a  liquid  as  transparent  as  water, 
requiring  a  pressure  of  38*5  atmospheres  to 
retain  it  in  the  fluid  state ;  and  when  allowed 
to  escape  into  the* air,  freezes,  from  the  rapid 
evaporation,  into  a  snow-white  solid.  Its  most 
marked  properties  are  its  weight  and  power  of 
extinguishing  both  flame  and  life.  100  cubic 
inches  of  it  weigh,  at  60**  F.  and  30"  Bar., 
47*303  grains.  It  may  therefore  be  poured 
from  one  vessel  to  another  like  water,  and  it 
collects  at  the  bottom  of  vessels,  vats,  mines, 
or  other  places  where  it  is  developed  or  intro- 
duced. An  atmosphere  containing  one  part 
of  carbonic  acid  in  2500  acts  upon  the  system 
like  a  narcotic  poison. 

The  tests  and  estimation  of  carbonic  acid 
in  air  are  described  under  that  article.  For 
carbonic  acid  in  spring  water,  see  Watkr, 
Analysis  of. 

When  combined  with  bases  in  the  numerous 
carbonates,  the  following  method  is  generally 
employed :  Two  flasks  (the  size  and  weight  of 
which  must  be  regulated  by  the  capacity  of 
the  operator's  balance)  are  connected  as  in  the 
diagram.  The  weighed  substance  put  into  a, 
the  other  one,  6,  is  half  filled  with  concen- 
trated sulphuric  acid.  The  tube  e  is  closed 
by  a  little  bit  of  indiarubber  tubing  drawn 
over  ity  and  a  small,  accurately-fitting  bit  of 
glass  rod  inserted  in  the  open  end.  When  all 
is  ready,  the  apparatus  is  accurately  weighed, 
the  glass  rod  removed,  and  by  sucking  at  e, 
successive  portions  of  acid  are  made  to  pass 
over  from  6.  The  carbonic  anhydride  escapes 
perfectly  dried  through  d.  At  the  end  of  the 
operation  the  stopper  is  removed  out  of  a. 


and  air  sucked  through  d\  the  stopper  re. 
placed,  and  the  apparatus  allowed  to  stand 
some  hourly  and  then  weighed  again :  the  loss 


Fig.  1. 

indicates  the  carbonic  acid.  This  process  is 
not  so  suitable  for  bases  which  form  insoluble 
salts  with  sulphuric  acid,  and  in  that  case  is 
modified  by  having  a  bulb  on  a,  containing 
dilute  nitric  acid,  which  is  allowed  to  escape 
from  time  to  time  on  to  the  substance  in  a. 
There  are  various  other  contrivances  based 
upon  the  apparatus  as  above  described ;  but 
the  principle  is  the  same,  and  it  would  be  out 
of  place  here  to  go  into  more  detaiL  Another 
very  convenient  method  of  estimating  carbonic 
acid  is  by  fusion  of  the  previously  dried  and 
weighed  carbonate  with  vitrified  borax,  also 
previously  weighed.  The  loss  of  weight  indi- 
cates very  accurately  the  carbonic  acid. 

In  cases  of  poisoning  by  tlii»  gas,  the  treat- 
ment of  the  drowned  will  be  required,  viz., 
artificial  respiration,  ammonia  to  the  nostrils, 
free  exposure  to  air,  and  galvanism. 

Aoid,  QltKie—See  Citric  Acid. 

Aoldlmetry — This  is  the  name  of  che- 
mical processes  by  which  the  amount  of 
free  acid  in  any  liquid  is  determined.  It  is  of 
great  use  in  the  arts,  as  well  as  to  the  food 
analyst,  who  by  it  determines  the  amount  of 
acid  in  beer,  wine,  &c.  If  the  liquid  contains 
a  free  acid,  and  \a  not  nuxed  with  anything 
else  but  water,  the  specific  gravity  may  be 
taken  in  the  ordinary  way,  or  determined  by 
a  hydrometer;  the  percentage  of  acid  will 
then  be  found  by  the  aid  of  the  following 
tables : — 
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TABLE  showing  the  Pebcentagbs  of  Anhtdboub  Acid  oorresponding  to  TariooB  specifio 
gravities  of  Aqueoui  Nitric  Acid,  by  XJbb.    Temperature  15°  0. 
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757 

1-398 
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TABLE  showing  the  Percentages  of  Htdbated  Acid  corre8i>onding  to  various 
specific  gravities  of  Aqueous  Acetic  Acid,  by  MoHB. 
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TABLE  ahowing  the  Percentages  of  Crystallised 
Add  corresponding  to  varioui  specific  gra- 
vities of  Aqueous  Tartaric  Acid,  by  Osann. 
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The  more  generally  useful  method  is,  how- 
ever, to  prepare  an  alkaline  fluid  of  known 
■trength,  and  neutralise  the  acid.  In  order  to 
do  this,  the  operator  requires  burettes,  tinc- 
ture of  litmus,  or  litmus  paper,  a  dilute  acid 
of  known  strength,  and  a  dUute  alkidine  fluid 
also  of  known  strength.  The  acid  solution 
must  in  all  cases  be  diluted  so  as  to  contain 
an  exact  equivalent  number  in  grammes  or 
grains  of  the  acid  in  1000  c  c.  or  parts.  For 
instance,  40  grammes  of  sulphuric,  36 '46  of 
hydrochloric,  63  of  oxalic  to  the  litre.  These 
wiutions  are  called  normal  acids. 

The  normal  alkaline  solution  is  made  so 
that  one  volume  of  it  exactly  neutralises  one 
volume  of  the  acid  solution.  Soda  is  nearly 
always  used.  In  order  to  prepare  it,  a  solution 
of  sod*  is  made,  and  diluted  until  about  the 
specific  gravity  1*05,  which  corresponds  to  3*6 
per  cent,  of  soda.  A  portion  of  it  is  then  run 
from  a  burette,  until  it  exactly  neutralises  30 
e.  e.  of  a  normal  acid  solution.  The  exact  point 
of  neutrality  is  determined  by  litmos.  Suppose 
27  a  c  of  soda  neutralises  30  of  the  acid,  then 
it  is  too  strong ;  to  every  27  o.  c.  3  c.  c.  of 
water  must  be  added— t.e.,  111*1  to  the  litre. 


The  solutions  of  normal  acid  must  be  pre- 
pared with  great  care ;  the  acids  used  must  be 
absolutely  pure.  A  solution  of  oxalic  acid 
Fresenius  does  not  think  so  good  for  acidimetry 
as  hydrochloric  acid,  on  account  of  the  diffi- 
culties in  drying  the  former.  {See  Acid,  Oxa- 
lic.) The  normal  hydrochloric  acid  is  thus 
prepared  :— 900  c.  c  of  water  are  mixed  with 
180  0.  o.  of  ordinary  pure  hydrochloric  acid 
of  1  -12  specific  gravity.  Fill  a  burette  with  the 
mixture,  measure  off  two  quantities  of  20  o.  c. 
each,  precipitate  the  acid  with  nitrate  of 
silver,  carefully  filter,  dry,  ignite,  and  weigh 
the  resulting  precipitate  :  the  two  precipitates 
should  agree  very  closely.  Take  the  mean  of 
them,  and  calculate  from  them  how  much 
water  must  be  added  to  1000  c.  c  ^.^.,  sup* 
pose  20  c.  c  contained  *810  grammes  of  hydro- 
chloric acid,  therefore  1000  c.  c  contains  40*5 
grammes,  consequently  we  have— 


86  46 


1000 


405  X 

—1110  8 


Hence  1110*8  must  be  added  to  the  litre  of 
water.  Normal  sulphuric  acid  is  prepared 
on  a  similar  plan,  only  it  is  precipitated  by 
chloride  of  barium.  (The  resulting  sulphate, 
if  multiplied  by  '34335,  gives  the  sulphuric 
acid.)  The  actual  analysis  is  performed  by 
taking  a  determinate  quantity,  say  100  c  c, 
of  the  liquid  to  be  examined,  and  dropping 
from  a  burette  the  alkaline  liquid  until  exact 
neutrality,  as  determined  by  litmus  paper  or 
tincture  of  litmus,  and  the  number  of  centi- 
metres used  will  indicate  the  amount  of  free 
acid. 
The  following  table  will  be  found  useful : — 


WEIGHT  of  the  RESFEcnVE  Acros  equivalent  to  the  given  weight  of  the  principal  bases. 

Hydrogen  being  taken  as  unity. 

'  51   acetic  acid  ^anhydrous). 
^       •*       «f    (crystallised  or  glacial). 
00   arseniouB  acid  (dry). 
85   boracic  acid  (dry). 
67   citric  acid  (crystallised). 
85   galUc  acid  (dried  at  1\V). 
M       M        n    (crystallised). 
127^  hydriodic  acid  fdry  or  gaseous). 
27    hydrocyanic  acid  (anhydrous). 
86^  hydrochloric  acid  (dry  or  gaseous). 

166^  iodic  acid. 
64  nitric  acid  (anhydrous). 


17  grains 

81 

40 

63 
143 

84 

47 

56 

69 
100 


80 

28 
X7 
44 
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of  pore  ammonia 

anhydrous  soda 

hydrate  of  soda 

dry  cartonate  of  soda 

crystalllited  carbonate  of  soda 

cryBtallised  bicarbonate  of  soda 

anhydrous  potama 

hydrate  of  potassa 

dry  carbonate  of  potassa 

crystallised  bicarbonate  of  potassa 

]pare  chalk 
„    marble 

ine  caustic  lime 

hydrate  of  lime  (fresh) 

dry  carbonic  acid  (when  the  bicar- 
bonate of  soda  or  potash  is  used 
for  testing  in  the  process  of  Fres- 
enius and  Will) 

dry  carbonic  acid  (when  a  dry  car- 
bonate is  used) 
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(liquid,  monohydrated,  sp.  gr.  1*517 

to  1521). 
(liquid,    sesquihydrated,    sp.    gr. 

15033  to  1-504). 
(liquid,  binhydrated.  sp.  gr.  1  486). 
(liquid,  sp.  gr.  1-42;. 
oxalic  acid  (anhydrous). 
„        „    (crystallised), 
phosphoric  acid  (anhydrous). 

„    (glacial), 
succinic  acid  (dry  or  anhydrous  crystals). 

,,         „    (ordinary  crystals), 
sulphuric  acid  (anhydrous). 

,,  „  (liquid,  monohydrated,  sp.  gr. 

1-8485). 
tartaric  acid  (crystallised), 
tannic  acid  (dried) 
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Acid,  liactio  (H^CeHioOe)  —  A  trans- 
parent, inodorous,  syrupy  liquid  with  a 
sharp  taste ;  sp.  gr.  2*215.  It  was  first 
obtained  by  Scheele  from  whey.  It  is  an 
important  constituent  of  the  gastric  juice. 
It  is  found  in  muscular  tissue,  in  small 
quantities  in  the  urine  and  sweat,  and  has, 
in  cases  of  diabetes,  been  met  with  in  the 
saliva.  It  also  exists  in  some  plants,  e.g.^ 
Nux  vomica.  When  milk  is  said  to  turn 
sour,  this  sourness  is  due  to  a  special  fer- 
mentation. The  caseine  acts  like  diastase  or 
other  ferments.  Peculiar  cells,  like  those  of 
yeast,  but  smaller,  make  their  appearance, 
and  lactic  acid  appears  in  the  liquid ;  but  as 
caseine  is  coagulated  by  acid,  directly  this 
change  has  taken  place,  the  ferment  caseine 
is  coagulated,  and  the  action  stops,  to  be 
again  renewed,  however,  if  chalk,  &c.,  is 
added  to  neutralise  the  acid.  Besides  milk, 
many  other  organic  liquids  will  undergo 
this  fermentation.  It  is,  indeed,  a  frequent 
result  of  the  acetification  of  vegetable  sub- 
stances. The  most  effective  way  of  pre- 
paring the  acid  is  that  of  Wackenroder. 
Digest  together  25  parts  of  sugar  of  lead,  20 
of  powdered  chalk,  100  of  skimmed  milk, 
200  of  water,  at  75**  F.  In  six  weeks  the 
chalk  will  be  dissolved.  The  whole  is  then 
heated,  but  not  to  boiling;  the  cheese  is 
separated,  pressed,  and  the  liquid  decanted, 
clarified  by  albumen,  and  evaporated ;  the 
lactate  of  calcium  crystallises.  It  may  then 
be  decomposed  by  sulphuric  or  oxalic  acids. 

Aoid,  Meoonio  M^^^t  a  poppy)— Tliis 
acid  is  contained  in  opium.  Its  formula  is 
HsCyHC^jSHjO.  It  strikes  a  blood-red  colour 
with  chloride  of  iron,  and  this  fact  forms  the 
basis  for  a  valuable  test  in  suspected  cases  of 
opium  poisoning.    See  Opium. 


Oxalio   (Dihydrio    Oxalate) 

(HsCsO42H2O=90+36)  — This  substance  is 
made  on  a  very  large  scale  by  heating 
a  mixture  of  hydrate  of  potash  and  saw- 
dust It  may  also  be  obtained  by  heating 
tartaric,  citric,  or  malic  acid  with  potassic 
hydrate,  and  by  boiling  starch  or  sugar  with 
nitric  acid.  The  process  above  mentioned  of 
obtaining  oxalic  acid  from  sawdust  (Robert 
Dale  &  Co.'s  patent)  has  so  cheapened  this 
acid,  that  whereas  in  1851  it  cost  16d.  a 
pound,  it  now  costs  about  half  that.  It  occurs 
naturally  in  the  wood-sorrel  {Oxalii  acetosella)^ 
in  the  Bumex  aceiosa^  and  in  the  leaf-stalks 
of  the  common  rhubarb. 

It  is  of  importance  to  obtain  this  acid  per- 
fectly pure.  The  purification  of  the  oxalic 
acid  of  commerce  is  very  easy.  The  process 
ii  carried  out  as  follows : — The  impure  aoid  is 


put  into  a  flask,  and  treated  with  lukewarm 
distilled  water,  in  such  proportions  as  will 
leave  a  large  amount  of  the  acid  undissolved, 
and  shaken.  Filter,  crystallise,  and  let  the 
crystals  drain  dry  at  the  ordinary  tempera- 
ture in  blotting-paper.  Anofcher  process  is  to 
decompose  ox^ate  of  lead  by  dilute  sulphuric 
acid.  If  the  acid  is  prepared  in  this  way,  it 
has  the  formula  'B.^C^OfiB.^Of  and  its  equiva- 
lent is  accordingly  63. 

It  is  used  by  the  analyst  in  various  metho<ls 
of  analyses,  especially  in  alkalimetry,  acidi- 
metry,  and  in  standardising  various  volumetric 
solutions. 

In  order  to  detect  the  acid  in  the  contents 
of  the  stomach  (which  in  such  a  case  would 
be  strongly  acid),  the  contents  are  boiled  with 
distilled  water,  filtered,  then  treated  with  a 
solution  of  acetate  of  lead.  If  oxalic  acid  is 
present,  it  will  be  precipitated  as  an  oxalate 
of  lead.  This  precipitate  must  be  well  washed, 
and  then  suspended  in  water,  through  which 
pass  a  stream  of  sulphuretted  hydrogen,  filter 
off  the  black  sulphide  of  lead,  evaporate  to 
dryness,  weigh  and  test  the  residue.  Another 
way  is  by  treating  the  oxalate  of  lead  by  sul- 
phide of  ammonium,  and  obtaining  thus  the 
oxalate  of  ammonia. 

Having  obtained  by  either  method  a  sub- 
stance supposed  to  be  oxalic  acid  or  oxalate  of 
ammonia,  the  following  tests  may  be  applied. 
Lime  water  gives  a  precipitate  in  solutions  of 
oxalic  acid  of  oxalate  of  lime,  a  white  powder, 
insoluble  in  acetic  acid,  but  soluble  in  strong 
mineral  acids.  If  a  little  solid  oxalic  acid  is 
treated  with  strong  sulphuric  acid  in  a  test 
tube,  it  is  decomposed,  froths  up,  emitting 
carbonic  acid  and  carbonic  oxide,  the  latter 
burning  with  a  blue  flame.  A  solution  of 
oxalic  aoid  reduces  the  salts  of  gold.  The 
former  tests  agreeing,  with  its  physical  pro- 
perties, will  easily  identify  the  acid  if  present. 

Aoid,  Phenio— 5^  Acid,  CARBOLia 


Acid,  PruBsio  (syn.  Acid  Hydro- 
cyanic) —  (HCy  =  27)  —  Observed  specific 
gravity  of  vapour  0*9476,  of  liquid  0"7058  at 
44-6"^  {rQ.)\  melting-point,  h"  F.  (-IS'^C); 
boiUng-point,  80"  F.  (26-5*C.);rel.  weight  13-5. 
This  substance  is  a  most  deadly  poison.  In  its 
concentrated  state,  it  kills  with  a  lightning- 
like rapidity ;  but  in  the  dilute  commercial 
form,  even  after  a  large  dose,  a  few  simple 
acts,  such  as  walking  to  a  bedroom  door,  put- 
ting a  cork  in  a  bottle,  getting  into  bed,  &c., 
have  been  performed.  The  symptoms  are 
paleness,  syncope,  gasping  for  breath,  con- 
vulsions, contracted  pupils,  nausea,  insensi- 
bility, and  death. 

The  most  appropriate  remedy  is  ammonia, 
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both  internally  and  implied  to  the  nostrils. 
A  little  weak  liquor  ammonia  may,  if  time 
pennit,  be  injected  under  the  skin  or  into  the 
Teina.  Chlorine  water  hai  also  done  good, 
*Dd  cold  douches  to  the  head. 

To  detect  the  acid  in  the  contents  of  the 
itomach,  or  in  any  fluid,  if  the  smell,  either 
of  bitter  almonds  or  of  the  acid  itself,  be  per- 
ceptible, and  the  liquid  have  an  acid  reaction, 
tiinple  distillation  into  a  receiver,  containing 
a  little  distilled  water,  will  separate  it  in  a 
tolerably  pure  state.  If  the  reaction  is  alka- 
line, the  liquid  may  contain  cyanide  of  potas- 
nam — a  Teiy  common  salt.  In  such  a  case,  a 
little  sulphuric  acid  added  to  it,  and  then  dis- 
tilled as  before,  will  separate  it  in  the  form  of 
dilate  hydrocyanic  acid. 

The  dilute  prussic  acid  obtained  by  either 
of  the  above  processes  may  be  tested  as  fol- 
lows :— Add  a  little  liquor  potassa,  a  few 
drops  of  a  solution  of  sulphate  of  iron,  and 
theu  a  little  perchloride  of  iron :  the  result  is 
Prussian  blue — the  blue  turned  to  brown  by 
alkalies.  This  is  very  reliable  evidence  of 
pnissic  add. 

Add  nitrate  of  silver,  a  white  predpitate, 
enrdy,  insoluble  in  cold  dilute  nitric  add, 
lolable  in  ammonia  and  cyanide  of  potash, 
denotes  cyanide  of  silver,  and  is  also  a  very 
reliable  test. 

A  veiy  accurate  and  convenient  method  is 
to  take  two  accurately-fitting  watch-glasses, 
moisten  the  one  with  a  little  sulphuric  acid, 
add  a  few  drops  of  the  liquid  for  examination, 
invert  the  other  one  over  it,  which  must  con- 
tain a  little  sulphide  of  ammonium.  (Or  the  two 
watch-glasses  may  be  placed  the  one  above  the 
other,  in  the  ordinary  way,  under  a  glass 
ahade.)  After  a  little  time  the  upper  one  is  re- 
moved, dried,  and  perchloride  of  iron  is  added. 
If  prusnc  add  is  present,  a  blood-red  colour 
is  produced,  which  is  discharged  by  bichloride 
of  mercury,  thus  distinguishing  it  from  the 
nmilar  colour  afforded  by  meconio  add. 

The  chief  forms  in  which  prussic  acid  is 
ordinarily  met  with  are — 

1.  The  dilate  medicinal  add  =  2  per  cent,  anhj- 
irooaacid. 

2.  Schecle'a  acid  s  2  per  cent  anhjdrooa  acid. 

Z.  Qfanide  of  potauiam,  i^  grains  —  60  drops  of 
Bedicinal  acid. 

i  Oil  of  bitter  almonds  ^  13  per  cent,  anhydrous 
acid. 

Aeid,  Pyroligneoas  —  Impure  acetic 
acid,  obtained  from  the  destructive  distilla- 
tion of  wood.  Owing  to  its  impurities,  which 
are  of  a  tarry  nature,  it  is  a  little  more 
antiseptic  than  pure  acetic  acid.  See  Acid, 
Acme. 


(CaHjOa)— This  sub- 
ttanee  has  no  add  reaction.    It  forms  bril- 


liant plates,  freely  soluble  in  water,  alco- 
hol, and  ether.  It  is  prepared  by  subliming 
gallic  add,  which  may  be  mixed  with  pumice- 
stone,  and  put  in  a  retort,  through  which  car- 
bonic acid  gas  is  passed. 

It  is  used  in  photography,  and  in  the  ana- 
lysis of  air  and  other  gases,  where  it  is  of 
great  value,  from  the  fact  that  an  alkaline 
solution  of  pyrogallic  add  absorbs  oxygen 
rapidly,  and  will  completdy  remove  it  from 
air  or  other  mixture  of  gases. 

Aoid,  Sulphnroiui  (Snlphiiroiifl  An- 
hydride)—Properly  speaking,  the  latter  is 
the  proper  name,  as  its  chemical  compon- 
tion  is  represented  by  the  symbols  SO,  ;  and 
it  is  composed  of  1  volume  of  sulphur  united 
with  2  of  oxygen,  the  three  volumes,  at  the 
time  of  combination,  being  condensed  into  two. 
The  theoretic  specific  gravity  of  the  gas  is 
2-2112;  observed  specific  gravity,  2  247;  of 
the  liquid,  1-38  at  60'*(15°  C.) ;  melting-point, 
-105'*F.(-76-C.);boiling-point,14''F.aO"C.) 
This  substance  \b  ordinarily  in  the  form  of  a 
gas,  but  may  be  liquefied  by  intense  cold. 

It  is  prepared  for  commercial  purposes  by 
deoxidising  charcoal  or  sawdust  by  sulphuric 
add,  and  distilling.  It  is  accompanied  in  this 
case  by  half  its  volume  of  carbonic  anhydride. 

In  a  pure  state  for  the  laboratory,  90 
gimmes  of  concentrated  sulphuric  acid  are 
boiled  with  15  grammes  of  copper  clippings ;  the 
result  is  sulphate  of  copper,  water,  and  pure 
sulphurous  anhydride.  It  is  also  prepared  by 
heating  sulphur  and  oxide  of  manganese  ;  and 
whenever  sulphur  is  burned  in  air,  tlus  gas  is 
formed. 

Properties  and  Uses.— The  gas  has  a  pun- 
gent, suffocating  odour,  and  if  a  person 
inhales  it  slightly  or  entirely  undiluted,  it 
rapidly  causes  death.  In  a  dUute  form  it 
acts  simply  as  an  irritant,  and  causes  running 
at  the  eyes  and  nose,  sneedng,  &c.  It  quickly 
extinguishes  flame,  and  is  not  inflammable. 
By  passing  it  through  a  tube,  cooled  by  a 
freezing  mixture,  it  may  be  condensed  to  a 
colourless  transparent  liquid,  which  dissolves 
bitumen.  Water  takes  up  68*8  of  its  bulk  of 
this  gas  at  32*  F.,  43-5at  59* F.  (15*C.),  and 32 
at  75*  F.  (24*  C. )  Thus  it  is  extremely  soluble. 
When  passed  into  water  it  combines  with  it,  and 
is  then  converted  into  the  real  acid— sulphurous 
acid  (H^SOs)— but  this  compound  has  never 
been  isolated.  Sulphurous  acid  combines  with 
bases,  forming  sulphites,  bisulphites,  and  hjrpo- 
sulphites. 

This  gas  is  extensively  used  by  the  bleachers 
of  straw,  wool,  silken  goods,  isinglass,  sponge, 
and  other  goods.  It  is  a  most  excellent  anti- 
septic. It  is  used  in  this  country  to  keep 
casks  sweet   before  putting  dder,  &c.,  in 
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tbgin ;  uid  in  lUlf ,  alio,  >  little  •nlphor  u 
burnt  in  th«  etuka  to  pnrjf;  them.  Maat, 
sealed  op  in  c*nisten.  filled  with  inlphnraui 
■oid.  and  with  the  additioa  of  nitrojcen,  or  a 
Lttle  nitric  oxidfl,  keepi  fresh  for  years. 

Another  way  which  Mr.  Gsmgea  hu  intro- 
duced, is  to  kill  the  animal  with  cuboiiiB 
oxide,  and  then  tbs  meat  ia  preaerred  in  can- 
iaten  filled  with  oarboaic  oiide  and  aulphuroua 
acid  gBM.  A  piece  of  meat,  about  an  inch 
broad  and  thick,  and  about  three  inches  long, 
waa  Haled  up  by  Dr.  Angus  Smith  in  a  bottle, 
and  wu  good  at  the  ead  of  twent7.eight  daya, 
but  it*  colour  bad  changed  to  pink.  Aa 
a  disinfectant,  either  aa  a  fumigating  agent, 
or  in  solution,  it  deaerredly  takea  a  htgh 
place.  As  a  fumigator,  it  has  been  used 
from  tho  earliest  times,  and  is  mentioned  by 
Ulysses  in  Homer  (Odyaaay,  Bk.  uii.  L 
492).  It  is  used  to  fumigate  sick-rooms, 
destroy  odours,  and  has  been  lately  employed 
in  rather  a  lai^  aoale  to  aawera.  [See 
Skwess.)  It  does  not  appear  to  remore  all 
odours,  bnt  certainly  the  greater  number  of 
tbem.  It  acta  chemically  as  a  deoiidiser,  aod 
then  it  appean  to  oiidise  aftenrarda  by  part- 
ing with  its  own  oijgen.  Sometimea,  also, 
when  mixed  with  Tegetnbla  matter,  it  ia 
entirely  decomposed,  and  aulphuretted  hydro- 
gen ia  given  off.  Its  exact  action  on  the  low 
forms  of  animal  life  ia  hardly  known.  Certain 
it  ia,  that,  even  much  diluted,  it  atops  the 
amieboid  movementa  of  bring  cella,  deatroya 
or  Icilla  vibrioa,  and  acts  deleterionaly  on  vege- 
tation. It  baa  been  aaggeatod  that,  aa  the 
acid  ia  always  preseat  in  towns,  it  is  the  canae 
of  tbe  decay  of  the  teeth,  principally  from 
the  fact  that,  in  works  where  this  gas  is  ema- 
nated, the  workmen  lose  their  teeth. 

It  is  a  moat  valoable  agent  aa  a  paraiiticide 
— eapeeially  the  vegetable  paraiites— and  aa 
inch  is  used  in  cutaneous  affections  with  the 
moat  beneflml  effect,  whether  the  disease 
exiata  in  man  or  SDimals.  It  baa  also  been 
Died  in  the  Cattle  Plague  by  Dr.  Dewnr  and 
others,  and  they  have  spoken  very  highly  of 
ita  effects  in  this  disease.  By  the  chemiit, 
among  other  uses,  it  ia  employed  to  reduce  per- 
oxide of  iron  to  protoxide. 

Ibe  aulphitea  have  a  very  similar  action  aa 
diunfeotants,  and  are  sometimea  more  oou- 
venient.  luordertodiainfoct  clothes,  letters, 
and  other  articles,  the  articles  may  be  sua- 
pended  over  pieces  of  lighted  brown  paper, 
previously  ooated  with  aulphur,  or  over  a 
shovel,  or  dish  of  red-hot  coals,  upon  nhicli 
■Diphur  is  sprinkled,  or  in  which  a  crucible  is 
immersed  containing  a  lump  of  aulphur.  To 
thoronghly  disinfect  a  room,  it  should  be 
almost  hermetically  sealed,  and  a  very  large 
qoantity  of  solpbor  burnt.    In  such  a  ease,  if 
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this  agent  ia  used,  there  may  he  some  destruc- 
tion of  property,  for  it  discharges  vegetable 
colours,  attacks  iron,  and  is  absorbed  by  cloth, 
leather,  ko.  Indeed,  in  cases  of  cootagiaas 
ferert,  it  can  rarely  be  ased  in  sufficient  quan- 
tity to  be   really  efficient.     Sa  DiaiHFlCT- 

AoonlM— Aooidte   Root— Ae«BUi 

nullx— Natural  order,  Sanntimlacta.—Tbu 

root,  dried,  of  Aconilam  Napdlut,  imported 
Erom  Germany,  or  cultivated  in  Britain,  and 
collected  in  winter  or  early  spring  before  th» 
leaves  have  appeared.  Numeroua  cases  of  poi- 
■oning  bare  occurrud  from  this  root  being  mis- 
taken for  bone-radiah  ;  but  there  are  striking 
differencea.  horae-rsdiah  root  being  of  a  lonff 
ci/li»drical  abape,  of  tbe  aame  sisa  and  thick- 
ness for  many  inobes,  and  whitiab-yellow  out- 
■ide,  having  a  powerful  pungent  odour  when 
scraped,  whilst  aconite  root  ia  SHORT  and 
COVICAL,  tapfring  rapidlff  to  a  points  Eiter- 
lially  ita  coloar  ia  of  an  earthy  brown,  but 
white  inside,  having  a  strong  earthy  odoui. 

Aoonltia— Aoenltlaa— An  alkaloid  ob- 
tained from  aconite.  The  plant  is  about  five 
feet  in  height  The  leaves  are  deop  green  on 
the  upper  surface,  lighter  beneath,  smooth, 
palmate,  five  partite,  the  segments  wedge- 
shaped  and  pinnately  cut.  The  root  ia  fosi- 
form,  like  a  carrot,  from  one  to  tbra*  inches 
long,  not  thicker  than  the  linger  at  the  crown, 
with  fleshy  Bbras,  dark  brown  on  tbe  surface, 
whitish  withtn.  The  fioictri  are  purple,  bel- 
met-shaped,  numerous,  and  in  dense  racemes. 
AH  parts  of  the  plant  are  bitter  and  acrid, 
causing  a  tingling  of  tbe  lipa  and  akin,  followed 
by  numbness.  Tliey  contain  tho  alkaloid  am- 
nitia  (0,qHi,NO,).  united  with  aconUic  aoid 
(CeH.O,),  Another  base  ia  also  present. 
which  has  been  named  Acontlla,  resembling 
narcotina  in  ita  compoaition  and  propertiea, 
capable  of  crystallisation,  bat  not  posaeasing 
the  active  propertiea  of  aoouitiL  Aconitia  is 
a  white,  nncryatallisable  aolid.  aolnble  in  160 
parta  of  cold  and  SO  parts  of  hot  water,  and 
much  more  soluble  in  alcohol  and  ether; 
kline,  ncatraliaing  acids,  and  precipitated 
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itirely  aoluble   in 
ettier,  and  leaves  no  residue  when  burned 
with  free  exceaa  of  air. 

Tlie  aepantion  of  thia  poiaon  in  a  piat-mor- 

imposaibility.  owing  to  tbe  changes  which 
it  undergoes  in  the  oi^aniam,  aa  well  as 
by  ita  decumpoaitioa  during  the  process 
of  evaporation  and  eipoaure  to  tbe  air,  by 
which  it  becomes  converted  into  oinnunita. 
Nor  are  there  any  peculiar  chemical  renctiona 
hy  which  it  can  be  readily  identified.    Its 
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phrnological — tluttu,  its  benumbing  and  para- 
lynn;— effect*  are  the  only  prominent  ones. 
Tbe  following  are  the  principal  tests.  Cold 
nitric  or  sulphuric  acid  applied  to  the  solid 
prodnoes  no  reaction  ;  but  if  heated  with  the 
kiter  add,  it  produces  a  brown  colour. 

T^tcauttic  alkaliea  produce  with  its  solutions 
t  tchite  precipitate,  which  is  redissolved  on  the 
addition  of  more  water,  by  which  it  is  distin- 
goished  from  atropia. 

Chloride  of  ffold  produces  an  abundant  pel- 
low  amorphous  precipitcUc 

Chloride  of  platinum  produces  NO  PRECIPI* 
TiTK  with  this  alkaloid,  which  is  characteristic 
In  esses  of  poisoning,  an  emetic  should  at  once 
be  giTcn,  and  the  patient  placed  in  the  recum- 
bent position,  applying  friction  over  the  heart, 
and  chafing  the  limbs.  If  the  patient  can 
iwaUow,  a  stimulant  should  be  given. 

Aconitia  is  often  very  impure  :  sometimes  it 
ii  mixed  with  ddphinia,  and  sometimes  it  con- 
tains aconella,  the  other  principle  contained  in 
the  root,  and  precipitated  with  the  aconitia. 
Pore  aconitia  in  ^  gr.  dose  will  destroy  a  dog ; 
bot  1  gr.  of  the  spurious  alkaloid  can  often  be 
given  without  much  effect. 

Aei  AdnUeraiion  (35  &  36  Vict.  c.  74)— 
This  Act  is  now  repealed,  and  the  Sale  of  Food 
and  Drugs  Act  substituted  in  its  stead.    See 

ADULTERAXlOir. 

Act,  Alkali— iSflg  Alkali  Act. 


Aotf  ArtiMuis  and  Isahonrem 
JhnSlmgu,  1868  (31  k  32  Yict.  c  130), 
Artisaas  X>we]liii|^  19JB—See  Habi- 
Tinosa. 

Aoi,  Bakehonae  (26  &  27  Vict.  c.  40)— 
See  Baxchouse. 

Act,  Bakehonae  Regulation  (26  &  27 
Vict,  c  40)~Both  rural  and  urban  authori- 
ties have  to  carry  out,  and  are  subject  to  the 
proriaions  of,  this  Act.    See  Bakzhousk. 

Aeta,  Baftba  and  'Waahhonaea— These 

are  **  An  Act  to  Encourage  the  Establishment 
of  Public  Baths  and  Washhouses"  (9  k  10 
Tiet  c.  74),  and  an  Act  amending  the  same 
(10  &  11  Vict.  c.  61).  These  Acts  mayor  may 
not  be  adopted  by  an  urban  authority.  See 
Baths. 

Aofc,  Coal  Bfinea  XtenlaUon,  1872 

(35  4  36  Vict,  c.  7)— See  Mines,  Sanitabt 

LfiCISLATION,  &c. 

Aeta,  Common  iKklgiiig-Hoiiae,  1861 

(14  k  15  YUit.  c.  28),  1853  (16  k  17  Vict.  c. 
41)- Both  these  Acts  are  repealed,  and  in- 
dnded  in  the  Public  Health  Act,  1875,  except 
tl^Me  portions  which  relate  to  the  Metro- 
poUtsn  PoUce  District. 


Aoia,  Contagioua  IMaoaaea  See  Ck>N- 
TAGious  Diseases  Act,  Vutsekal  Diseases, 
Pbostitution,  ko. 

Act,  Diaeaaea  Prevention— The  whole 
of  this  Act,  except  so  far  as  relates  to  the 
Metropolis,  has  been  repealed,  and  is  included 
in  the  Public  Health  Act,  1875.  See  Diseases, 
Preventiok  of. 

Aoia,  Faotory— Sm  Fagtobt  ;  Trades, 
Injurious. 

Aoia,  lAboming  Claaaea  ZK>dginfl^- 
Sona^ — Under  this  general  appellation 
are  included  the  Labouring  Classes  Dwelling- 
Houses  Act,  1851  (14  k  15  Vict.  c.  34),  the 
Labpuring  Classes  Dwelling-Houses  Act,  1866 
(29  &  30  Vict.  0. 28),  Labouring  Clssses  Dwell- 
ing-Houses Act,  1867  (30  k  31  Vict  o.  28). 
The  whole  of  these  Acts  apply  only  to  urban 
districts,  and  may  or  may  not  be  adopted  ;  but 
where  they  are  in  force,  the  provisions  must 
be  duly  carried  out  by  the  urban  authority. 

Aoia,  laand  Claaaea,  ConaoUdaUon 

of— See  Lands,  Purchase  of. 

Aoia,  XKK)al— There  are  various  local 
Acts  still  in  force  in  different  places.  The 
Local  Goveroment  Board  has  now  the  power 
by  provisional  order  to  wholly  or  partially 
repeal,  alter,  or  amend  any  Local  Act  (with 
the  exception  of  a  Local  River  Conservancy 
Act).  Any  such  provisional  order  may  pro- 
vide for  the  extension  of  the  provisions  of  the 
Local  Act  referred  to  therein  beyond  the  dis- 
trict within  the  limits  of  such  Act,  or  for  the 
exclusion  of  the  whole  or  a  portion  of  any 
such  district  from  the  application  of  such  Act ; 
and  may  provide  what  local  authority  shall 
have  jurisdiction  for  the  purposes  of  the 
Public  Health  Act  in  any  area  which  is  by 
suth  order  included  in  or  excluded  from  such 
district  (P.  H.,  s.  303). 

All  Acts  whatever  done  by  authorities  by 
virtue  of  the  powers  conferred  upon  them  by 
a  Local  Act  are  valid,  notwithstanding  the 
passing  of  the  Public  Health  Acts,  1872  and 
1875  (P.  H.  338). 

Where  a  local  sanitary  Act  is  in  force 
within  the  district  of  a  local  authority,  pro- 
ceedings may  be  instituted  at  discretion,  either 
under  the  Local  Act  or  under  the  General  Act 
(t.0.,  P.  H.) ;  but  no  person  may  be  punbhed 
for  the  same  offence  both  under  a  Local  Act 
and  under  the  Public  Health  Act,  nor  is  the 
local  authority,  by  reason  of  the  existence  of 
a  Local  Act  in  their  district,  exempted  from 
the  performance  of  any  duty  or  obligation  to 
which  they  are  subject  under  the  Public 
Health  Act,  1875  (P.  H.  340). 

Aoia,  Xiooal  Govemmeni,  1868  (21  k 


ACT  {I 

22  Tint.),  ISn  (24  &  26  Tint.  a.  61),  uid  1SS3 
(26  &  27  Tlot.  c  17t-Tbe*s  Acti  bkva  been 
repealod.   and  ue    incladed    In    the   Pnblia 

He^th  Act,  m7'>.    Sk  Local  BoABDa,1TiiBAH 

6ANITABI  Al'THOLITY,  ko. 

Act,  Marketa  >Bil  r«lr  OknMS, 
1847  (10  ^  H  ^'tct.  c  lii—See  Harketb. 

AotB,  Kuinanoe  Romoval,  MU  (18  ft 
19  Vict.  0.  121),  IMO  (23  i  24  Vlot.  c  77), 
1883  (26  Jl  27  Vict.  o.  117},  1888  (29  ft  30 
Viot.  «,  4),  4ir<i  bU  iei>ealed,  except  to  far  u 
reUtM  (o  the  Miitrc>i>c>lii,  and  iocladed  in  the 
Publie  Health  Xei,  1875. 

Aot.  Fetrotouni,  1871  (34  ft  35  Tict.  o. 

lO,'))      Sff  rETIlOi.EL'M. 
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I      Acts,  Fubllo  Sealth,  1848  (11  k  12 

,  Vict.  c.  1)3],  1873  (S5  ft  38  \'iol.  c.  ffl),  aj.d 
'  ita  AinenJmeiit  Act  of  1B74.  are  iDcluded  in 
thuPuliUo  Ilegltb  Act  of  ISTfl,  and  «re  tita- 
gstlier  repealed  with  a  few  esoeptiom  reUtiog 
tn  tho  MetrupoUs.    Stt  DTBTBICTS,  SANiTATtr 

!  AEtriicAi.  Oi  nif.H  OF  Health  ;  Ikspeotobop 
NtiiaANCEB,  ko.  fte. 

I      Aot,  Fubllo  Health,  1875  (38  &  39 

Vict  c.  65)— Thi«  important  Act  became  law 
1  un  the  llth  uf  Augu-t  1875,     It  repeals  and 

emhodiei  tho  Puhlic  Healtb  AcU.  tho  LooU 
I  (iovemmcDt  Act,  the Nuiuuce BemoTal  Acta, 
'  the    8anitai7   Aots,  the   ^wnge  XTtilLuLtioa 

Acte,  and  the  l(i-o!L»f»  I'tcn-'riticn  Acl.  eillji!r 
j  entirely  or  partially,  a>  let  forth  in  detail  in 
'  the  first  and  aecond  partsot  the  fifth  icheilule 
I  of  the  Act,  ai  follows  ; — 


SCHEDULE  V. 
PabtL 


^1ad«l  in  tbli  repeal,  Ic 


AUUOKUDCBIFTU. 

t«..O.B»oarT,r.. 

EiTUT  or  Kinii. 

n  1 11  Vict,  c,  M. 

ThcTabllcBHlth  Act,  1S48. 

Tha  vhold  AM. 

11  t  19  Tiqt.  S.  «8. 

Thf  CiHDBUia  Lodging. Hoaici  Ad, 

TI.e  nlwle  Acl.  ntrpl  m  f«  ni  r»- 

}iWm  M   the  Meuopolltaa  Police 

18*lTTIct.o.  41. 

The  whole  Ad.  eicf  pi  go  ru  u  re- 
VDIrlct 

IB419TICI,  c-lie. 

The  DUtasM  PrCYEntion  Act,  1B6S. 

The  whole  Act.  except  so  &r  ai  re- 
lalu  10  ibe  Melro|»Uv 

The    NnfMnct.    BsBOial    Act    for 

The  whole  Act  etc(;l  to  Ear  u  te- 

Eogluid,  l«6S 

laMl<>IheS4el»p£u*. 

tllMTlot  c  M. 

The  whole  Act. 

as  4  a*  Tict.  c.  71. 

TiLc  (hole  Aet,  except  w  hir  u  re- 

Rtmonl  o(  "nuIuicu   and    Uie 

late!  to  the  llempolla. 

PrcccnttoODfDIicUM. 

iHaSTiet  e.fll. 

Tho  Iflcal  Gortrament  Acl  (ISM) 

The  whole  Act. 

MiaiTlcLtlT. 

meol  Act,  1801 
The   tfuii-HOca   Resoral    Act    for 

The  whole  Act. 

The  whole  Act.  iieept  le  hr  h  t«. 

Enntend  (An,endni,'Dt)  Acl.  I«G3. 

l^teeloIheMeliop^lli. 

Sg*»VlcVtlS. 

The  Stwtgs  Utiliiatioii  Acl,  ISU, 

Tlie  whole  Acl.  etcenl  h  far  u  re- 
Utn  to  tcQUtai  aiiil  Inland. 

The  Nnliancei  Remonl  (No.  I)  Act. 

The  -hole  Act.  eiccpt  »  Bu-  ai  n- 

a»S0Tlcl.aBO. 

The  enniiaij  Act.  law 

UMtotheMelnpoUi. 
PuK  L.  11..  eod  111 ,  etcnl  «  far 
lu  relates  to  the  Meirop<di>  or  w 
eMtlaad  or  Ireland. 

M  »  SI  Viet.  0.  lis. 

The  Sewage  trtiJIiallon  icl,  18*7. 

thff  whole  Acl,  ejcept  h  /ar  ai  re. 

81  *  33  Vict.  a.  lis. 

The  Baultaij  Art,  1868 

The  whole  Act.  eicept  u  fu  m  re- 
lalei  to  (he  MetngHilla. 

M*  as  Tide  m. 

The  whole  Act  except  h  br  u  re- 

3S«3*TicttM. 

Tl.cS.nil..7AM,lST0     

its  AM  Vict  cro. 

The  Public  HeilUi  Acl,  IBTi 

1'lie  whole  Act.  uerpt  »  br  ai  R- 

latei  la  the  MeiropolU. 

a7*WVlet.t8». 

The  whole  Act,  etcepl  no  hr  as  re- 

1»I*. 

Oftheabore  Act> 


and  '-TbeLocil  0 


is  Act  nfgrrcd  to  a* 


.  -  -  ,  —  —  l.'ical  Oorern- 
idmeot  Acti.liei,"  and  "The  Local  aerenf 
<  The  Local  OorenimeDt  Acts.' 
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BnSUa  AMD  OEATTtM. 


ISAlSYietcM. 


IS  ft  14  Tide.  90. 


Uftierict  c  42. 


Fabt  IL 


TiTLB  OB  SBOBT  TiTLB. 


The  Pobllo  Health    Sapplemental 
Act,  1840. 


TheTPublie  Health   Supplemental 
Act,  1860  (No.  2). 


The  first  Poblie  Health  Sapplemental 
Act,  1851 


Bsrhn  or  Bbpial. 


The  whole  Act,  except — 

Section  1  (confirmation  of  certain 
proTisional  orders  of  the  General 
Board  of  Health),  and  section  12 
(short  Utle  of  Act),  and  the 
schedule 

The  whole  Act,  except— 

Section  1  (certain  provisional  orders 
of  General  Board  of  Health  con- 
firmed), and  section  7  (short  title  of 
Act),  and  the  schedule. 

Sections  6  to  12,  both  inclusiTe  (first 
election  or  first  selection  and  elec- 
tion of  certain  local  boards),  and 
section  18  (11  ft  12  Yict.  c.  K),  ss. 
08,  00,  as  to  repair  of  highways), 
and  section  14  (interpretation  of 
year),  and  section  16  (Act  incorpo- 
rated with  Public  Health  Act). 


The  Act  does  not  extend  to  Scotland  or  Ire- 
Lad,  nor  to  the  Metropolis,  except  where  ex- 
presdj  stated. 

It  oontaina  343  sectionB  or  clansea,  and  ia 
divided  into  eleven  parti,  as  follows : — 

L  PrdinUnafy. — This  i>art  ii  almoat  en« 
tiiely  compoied  of  definitionB  of  yarioos  words 
ud  titles  nsed. 

n.  AtUkorUies  for  Bxecution  cf  the  Act.-^ 
This  part  provides  for  the  division  of  the  whole 
of  England  into  rural  and  urban  sanitary  dis- 
tricts, describes  the  authorities,  and  lays  down 
tbeir  power*. 

IIL  Sewerage  and  DrcUnage. — This  division 
provides  authorities  with  the  necessary  powers 
for  ooQstiucting  sewers  and  dealing  with  sew- 
age, and,  generally  speaking,  confers  on  local 
authorities  power  to  enforoe  drainage  where 


It  enacts  penalties  for  building  houses  with- 
out privy  accommodation,  and  gives  power  to 
enforce  closets  or  privies  where  necessary. 

It  provides  for  the  scavenging  and  deans- 
iag  of  streets,  the  purification  of  houses,  and, 
generally,  the  removal  of  filth. 

It  contains  important  sections  relative  to 
the  supply,  storing,  and  protection  of  water ; 
ii  regulates  lodging-houses,  defines  nuisances, 
forbids  the  unauthorised  establishment  of 
offensive  trades  in  urban  districts,  gives 
powers  with  regard  to  unhealthy  or  unsound 
foods,  contains  (novisions  as  to  the  establiah- 
Bcnt  of  hospitals,  the  prevention  of  infectious 
sad  epidemic  disesse,  and  the  establishment  of 
mortuaries. 

rv.  Local  Oovemment  Provitions.  —  This 
portion  of  the  Act  relates  entirely  to  urban 
districts,  and  regulates  certain  matters  rela- 
tive to  highways,  streets  and  buildings,  mar- 
ksts,  poblie  pkasure-gronnds,  and  police. 


V.  General  Promuww.— The  general  provi- 
sions of  the  Act  are  those  relative  to  contracts, 
the  purchase  of  lands,  arbitration,  bylaws, 
the  conduct  of  business,  the  appointment  and 
the  duties  of  the  ofi&oers  oi  local  autho- 
rities. 

VI.  Bating  and  Borrowing  Poiffert.—Thia 
division  defines  the  expenses  of  the  different 
authorities,  makes  provision  for  meeting  those 
expenses  by  rates,  gives  power  to  borrow  for 
certain  sanitary  purposes,  and  provides  for  the 
efficient  audit  of  the  accounts. 

VIL  Legal  Proceedingt.^ThiM  portion  of 
the  Act  contains  sections  setting  forth  in  de- 
tail the  legal  procedure  for  the  prosecution  of 
offences,  and  the  recovery  of  penalties ;  pro- 
viding an  appeal  in  certain  oases  to  Quarter 
Sessions,  in  others  to  the  Local  Oovemment 
Board ;  it  also  lays  down  the  exact  manner  in 
which  notices  are  to  be  served. 

Vm.  Alteration  of  Areas  and  Union  of  Dis" 
tricti. — This  portion  gives  very  large  powers  to 
the  Local  Government  Board  in  regard  to  the 
alteration  of  areas  and  the  union  of  districts, 
not  alone  for  sewerage  and  general  purposes, 
but  also  for  the  purpose  of  appointing  a  medi- 
cal officer  of  health ;  it  also  provides  for  the 
constitution,  expenses,  &c.,  of  port  sanitary 
authorities. 

IX.  Local  Oovemment  Board, — This  part  of 
the  Act  is  exclusively  devoted  to  sections  re- 
lating to  the  powers,  orders,  and  proceedings 
of  the  Local  Government  Board. 

X.  Miecellaneoueand  Temporarp  Provisions, 
— ^The  miscellaneous  provisions  are  those  rela- 
tive to  entry  on  lands,  penalty  for  obstructing 
the  execution  of  the  Act,  compensation  in  cer- 
tain cases,  hop-pickers,  &o.  The  temporary 
provisions  relate  to  the  clerk  and  treasurer  of 
certain  authorities,  to  special  district  rates, 
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to  main  sewerage,  district  and  joint  sewerage 
boards,  and  a  few  other  matters. 

XI.  Saving  Clauaes  and  Repeal  of  Acts, — 
This  division,  as  its  title  implies,  contains 
various  saving  clauses,  and  is  followed  by  'the 
schedules. 

The  various  sections  of  the  Public  Health 
Act  and  its  schedules  will  be  found,  either  in 
detail  or  in  substance,  throughout  this  work ; 
and  in  quoting  the  Act  the  abbreviation  P.  H. 
will  be  employed. 

Aot  Regulating  Sale  of  Zntoxioat- 
Ing  Ziiquors  (35  &  36  Vict.  c.  di)See  Al- 
COHOUO  Beysbages. 

Act,  Sanitary,  1866  (29  &  30  Vict.  c. 
90)— The  first,  second,  and  third  parts  of  this 
Act  are  repealed,  except  so  far  as  relates  to 
the  Metropolis,  or  to  Scotland  or  Ireland  ;  the 
whole  of  the  Sanitary  Act,  1868  (31  k  32  Vict. 
c.  115),  and  the  whole  of  the  Sanitary  Act, 
1870,  except  so  far  as  relates  to  the  Metro- 
polis, is  repealed,  and  the  main  provisions  of 
the  whole  three  Acts  are  included  in  the  Pub* 
lie  Health  Act,  1875. 

Aot,  Sanitary  ZK>ans,  1869  (32  &  33 

Vict.  c.  100)— The  whole  of  this  Act,  except 
so  far  as  relates  to  the  Metropolis,  is  repealed ; 
its  main  provisions  are  embodied  in  the  Public 
Health  Act,  1876.  See  Expenses,  Wateb- 
Supply,  &c. 

Aotfl,  Sewage  ntilieatlon  (28  &  29 

Vict.  c.  75,  and  30  &  31  Vict.  c.  113)— The 
whole  of  these  Acts  are  repealed,  except  so 
far  as  relates  to  Scotland  or  Ireland. 

Aot,  Towns  Improvement  Clauses, 

1847  (10  k  11  Vict.  c.  34)— The  following 
provisions  of  this  Act  arc  incorporated  in  the 
Public  Health  Aot,  1875,  and  refer  exclusively 
to  urban  districts : — 

1.  With  respect  to  naming  the  streets  and 
numbering  the  houses. 

2.  AVith  respect  to  improving  the  lino  of 
the  streets  and  removing  obstructions. 

3.  With  respect  to  ruinous  or  dangerous 
building^. 

4.  With  respect  to  precautions  during  the 
construction  and  repair  of  the  sewers,  streets, 
and  houses. 

6.  With  respect  to  the  regulation  of 
slaughter-houses. 

Notices  for  alterations  under  the  69th,  70th, 
and  7l8t  sections,  directions  under  the  73d 
section,  and  orders  under  the  74th  section  of 
the  said  Towns  Improvement  Clauses  Act, 
may,  at  the  option  of  the  urban  authority,  be 
served  on  owners  instead  of  occupiers,  or  on 
owners  as  well  as  occupiers,  and  the  cost  of 
works  done  under  any  of  these  sections  may, 


when  notices  have  been  so  served  on  owners, 
be  recovered  from  owners  instead  of  occupiers ; 
and  when  such  cost  is  recovered  from  occu* 
piers,  so  much  thereof  may  bo  deducted  from 
the  rent  of  the  premises  where  the  work  is 
done  as  is  allowed  in  the  case  of  private  im- 
provement rates  under  the  Act.  (P.  H.,  160.) 

Aot,  Towns  Polioe  Olanses,  1847 

(10  &  11  Vict.  c.  89)— The  following  pro- 
visions of  this  Act  are  incorporated  with  the 
Public  Health  Act,  1875  :— 

1.  With  respect  to  obstructions  and  nui- 
sances  in  the  streets. 

2.  With  respect  to  fires. 

3.  With  respect  to  places  of  public  resort. 

4.  With  respect  to  hackney  carriages. 

5.  With  respect  to  bathing. 

The  Act  applies  to  urban  districts  only 
(P.  H.,  171). 

Aot,  "Watohing  and  ZiighUng  (3  & 

4  WilL  IV.  c.  90)  is  now  superseded  by  the 
PubUc  Health  Act  (38  &  39  Vict.  c.  55,  s.  163). 
SeeGjiB. 

Aot,  'Water-'Worka  Olanses,  1863 

— This  Act  is  incorporated  with  the  Public 
Health  Act  (38  &  39  Vict.  c.  55,  s.  57),  and 
also  certain  clauses  of  the  Water- Works 
Act,  1847.    See  Wateb. 

Adipooere— £^e«  Saponification. 

Adulteration — ^This  term  is  only  properly 
applied  to  the  adding  of  substances  to  articles 
of  commerce,  food,  or  drink,  for  the  purposes 
of  deception  or  gain ;  but  the  term  by  magis- 
trates and  analysts  is  often  practically  applied 
to  accidental  impurity,  or  even  in  some  cases 
to  actual  substitution.* 

The  Society  of  Public  Analysts  have  unani- 
mously adopted  the  following  definition  of 
an  adulterated  article. 

An  article  shall  be  deemed  to  be  adul- 
terated— 

A.  In  the  case  of  food  or  drink— 

1.  If  It  contain  any  ingredient  which  may  render 
such  article  injurious  to  the  health  of  a  consumer. 

2.  If  it  contain  any  substance  that  sensibly  in- 
creases its  weight,  bulk,  or  strength,  or  giycs  it  a 
fictitious  value,  unless  the  amount  of  such  substance 
present  be  due  to  circumstances  necessarily  apper- 
taining to  its  collection  or  manufacture,  or  be  neces- 
sary  for  its  preservation,  or  unless  the  presence 
thereof  be  acknowledged  at  the  time  of  sale. 

3.  If  any  important  constituent  has  been  wholly 
or  in  part  abstracted  or  omitted,  unless  acknowledg- 
ment of  such  abstraction  or  omission  be  made  at  tho 
time  of  sale. 


•  E.g.f  a  person  was  fined  under  the  Adulteration 
Act  for  selling  as  citrate  of  magnesia  a  substance 
which  did  not  contain  a  particle  of  that  salt,  and  a 
hawker  for  selling  cigars  in  which  there  was  no 
tobacco  at  all. 


ADU 


(19) 


ADU 


i  If  It  be  an  imitation  o<;  or  be  sold  nnder  the 
ISM  <d,  another  article. 

E  In  the  caie  of  dmgi — 

L  If  when  retailed  for  medicinal  purposes  under 
t  BSDe  recognised  in  the  British  Pharmacopceia  it 
be  Dot  equal  in  strength  and  purity  to  the  standard 
iii4  dovn  in  that  work. 

1  If  when  sold  under  a  name  not  recognised  in 
^  British  I^armacopceia  it  ditfer  materially  firom 
th«  ttaadard  laid  down  in  approved  works  on  Materia 
Medica,  or  the  professed  standard  under  which  it  is 

Mid. 

LimiU. — ^The  following  shall  be  deemed 
limits  for  the   respective   articles   referred 

tor- 

MSk  shall  contain  not  less  than  9-0  per  cent,  bj 
veigfat,  of  milk  solids  not  fat,  and  not  less  than  2*6 
percent  of  butter-fat 

Skim  MSk  shall  contain  not  less  than  9*0  per  cent 
by  veight  of  milk  solids  not  Ikt 

Butter  shall  contain  not  less  than  80-0  per  cent 
erbatter-&t 

fee  shall  not  contain  more  than  8*0  per  cent  of 
■ioefml  matter,  calculated  on  the  tea  dried  at  10(y»0., 
of  vhieh  at  least  8*0  per  cent,  shall  be  soluble  in 
nter.  and  the  tea  as  $old  shall  yield  at  least  80-0  per 
cent  of  extract 

Cma  shall  contain  at  least  20  per  cent  of  cocoa- 
ht 

Tintgttr  shall  contain  not  less  than  3*0  per  cent 
ofseeUcadd. 

The  practice  of  fraudulent  adulteration 
ksi  existed  for  ages.  In  our  own  country 
u  enactment  to  prohibit  adulteration  was 
in  force  as  early  aa  1267,  and  punishments 
for  it  were  provided  in  1581, 1604,  1836, 1851, 
i^  kc  Public  attention  was  drawn  to  it  in 
1822  by  Accum's  "  Death  in  the  Pot ;"  and  in 
1855  Dr.  Hassall,  an  excellent  microsoopist, 
pahlished  his  "  Food  and  its  Adulterations." 
Lster,  a  variety  of  works  by  Letheby,  Pavy, 
HassaU,  Parkes,  and  others,  on  food,  &c,  have 
appeared,  which,  with  the  aid  of  the  evidence 
Woght  before  the  Commissioners  of  the 
House  of  Commons,  and  the  **  Lancet "  Sani- 
tary Commission,  have  enabled  the  public  to 
better  appreciate  the  nutritire  Talue  of  pure 
food,  and  the  nature  of  some  of  the  adulter- 
ations practised,  and  finally  led  to  the  impor- 
tant Adulteration  Acts. 

The  sophistications  may  be  divided  into 
Kreral  distinct  classes : — 

I  To  give  weight  or  volume,  such  ss  water  added 
to  better ;  plaster-of-Paris  to  flour,  Ac. ;  red  earths  to 
a&ostto :  nnd  to  tea  leaves,  Ac. ;  water  to  milk,  itc. : 
sH  thfse.  therefore,  are  substitutions  of  worthless  or 
very  cheap  articles  which  take  the  place  of  the  real. 

1  To  give  a  colour  which  either  makes  a  good 
snide  more  pleasing  to  the  eye,  or  else  disguises  an 
fatferioroBe— e.^.,  Prussian  blue,  black-lead,  &c.,  to 
S>«eBteas ;  amntto  to  cheese,  Ic ;  arsenite  of  copper 
totveetmeats,  Ac. 

S.  Sobstitntionii  of  a  che^)er  form  of  the  article, 
*  tte  same  sohstanoe  firom  which  the  strength  has 


been  extracted  put  in  the  place  of  the  real — e,g., 
tea  mixed  with  spent  leaves,  kc. 

4.  A  veiy  small  class,  where  the  adulteration  is 
really  added  with  no  firaudulent  intent,  but  to  enhance 
the  quality  of  the  goods  sold — e.(r.,  alum  to  bread, 
when  added  in  small  quanUties.    See  Bread. 

The  following  is  a  list  of  the  principal 
adulterations  practised : — 

Name  Natmv  of  AdvItOTrnticn. 

Aoonitia. With  other  alkaloids— e.(r.,  del- 

phinia,  aconella,  Ac. 

Ale. Common  saU.  Coceultu  Indieut, 

grains  of  paradise,  quassia,  and 
other  bitters,  sulphate  of  iron, 
alum,  Ac. 

Allspice ^....Mustard  husks. 

Anchovies...^ Other  fish  and  colouring-matters 

—€,g.,  Armenian  bole,  Yenetian 
red,  Ac. 

Annatto All  sorts  of  starch,  soap,  red  fer- 
ruginous earths,  carbonate  and 
sulphate  of  lime,  salts,  Ac. 

Arrowroot Tarious  other  fecula,  such  as  sago, 

tapioca,  potato,  and  others. 

Balsam  of  copidbss  Turpentine  and  fixed  oils. 

Beef  (potted) Armenian  bole. 

Bismuth Carbonate    of   lead,    sometimes 

arsenic. 

Bloaters  (potted).. .Armenian  bole. 

Brandy Water,  burnt  sngar,  Ac. 

Bread Potatoes  (mashed),  alum,  inferior 

flour,  Ac.  Ac. 

Butter. Water,     salt,     colouring-matter, 

lard,  tallow,  and  other  fats. 

Ci^uput  oil. Copper,  camphor  dissolved  in  oil 

of  rosemary,  and  coloured  with 
copper  (as  a  substitute). 

Calamine Coloured  sulphate  of  barrta. 

Calomel Sulphate  of  baryta,  chalk,  white 

precipitate,  white-lead,  pipe- 
clay, Ac.  Ac. 

Calumba. Tinged  bryony  root,  root  of  JFVa- 

lera  WcUteri,  and  others. 

Camboge Starch,  Ac. 

Camphor A  substitution  of  Borneo  camphor 

has  been  made. 

Cantharides Golden  beetle,  artificially-coloured 

glass,  Ac. 

Otrbonate  of  lead  Sulphate  of  baryta,  sulphate  of 

lead,  chalk,  Ac.  Ac. 

^"^r.!.?.!!".!:  }  ^^V^^^  ^f  baryta,  boncblack.  Ac. 

Cassia  (senna) Leaves   of   SoUnostemma  argelf 

and  other  foreign  leaves. 

Castor  oil Other  oils,  often  small  quantities 

of  croton  oil. 

(Cayenne Ground  rice,  vermilion,  Venetian 

red,  turmeric. 

Champagne Gooseberry  and   other  wines  ai 

a  substitute,  different  colouring- 
matters,  Ac. 

Cheese. Annatto,    bole  (Armenian),    and 

other  colouring-matters. 

Chicory Colouring-matters,  such  as  fer- 
ruginous earths  and  burnt  sugar, 
Venetian  red,  Ac. ;  and  differenc 
flours,  such  as  wheat,  rye,  beans, 
Ac. ;  and  sometimes  sawdust. 

Cider Lead  (as  an  impurity,  not  inten- 
tional). 

Cigars Substitutions  of  hay  and  other 

rubbish,  inferior  tobaccoein,  Ac. 

Cinnamon Cassia,  clove  stallts,  and  different 

flours. 

Claret Brandy,  and  substitution  of  in- 
ferior wines. 

(Tloves (Tlove  stalks. 

Cocoa  and   cho-  ^  Cheaper  kinds  of  arrowroot,  such 

colate )     as  Tout-les-mais,  Maranta,  and 

East  Indian,  animal  matter, 
com,  sago,  tapioca,  Ac 
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VatoB,  Natiir*  of  Adnltantian. 

Coffee M ^...Chlcorf,  roasted  wheat,  rye  floors. 

and  coloorlDg-mattors,  Boch  as 
burnt  sugar,  Ac. 

God-liver  oil Other  oils  mixed  with  it. 

Goloojnth     (ex- "^  The  extract  is  not  unfirequentlj 
tract  comp.}...  /     made  with  the  pulp  and  seeds 

Confectionerj Injurious  coIouring*matter8,  such 

as  arsenite  of  copper,  diromate 
of  lead,  Ac. 

Confection,   aro-)  Expensive   ingredients   omitted, 

matio. j     turmeric  substituted  for  saffiron, 

Ac.  Ac. 

Copal Gum  dammar,  resin,  Ac. 

Cnrrf  powder Red-lead,  ground  rice,  salt 

Cuspariabark The  bark  of  Stry<^noi  nttat  vo- 
mica has  been  substituted. 

Custard  and  egg)  Turmeric,    chrome   yellow,    and 
powder )      different  flours. 

Slaterium Starch,  flour,  chalk,  Ac. 

£psom  salts Chloride  of  magnesium,  chalk, 

Ac. 

Ether. Alcohol 

Plonr..^ Other  and  inferior  flours,  as  the 

flour  from  rice,  bean,  Indian 
com,  potato,  Ac,  sulphate  of 
lime,  alum. 

Oelatine. Salt  and  sugar. 

Gin Water,  sugar,  flavouring-matters 

of  different  kinds,  turpentine, 
alum,  tartar. 

Ginger.. ...M Turmeric  and  husks  of  mustard, 

flour  from  wheat,  sago,  d:c. 

Guaiacum  resin Other  resins. 

Honey VIour,  cane-sugar. 

Hops Cocculua  Indicus,  grains  of  para- 

di:}e,  Ac.  Ac. 

Iodide  of  potash. ..Water,  cart>onate  of  pota-'th,  chlo- 
rides of  soda  and  potash,  iodate 
of  potash,  iodiue,  Ac. 

Iodine Water,  plumbago,  charcoal,  black 

oxide  of  manganese,  Ac. 

Ipecacuanha Other  roots,    extraneous  woody 

fibre  ;  also  in  powder,  chalk, 
flour,  Ac,  have  been  added. 

Isinglaii Gelatine. 

Jalap Raspings  of  guaiacum,  false  jalap 

root,  Ac. 

Lard. Carbonate  of  soda,  salt,  potato, 

flour,  lime. 

Lemon  juice...... ...A  mixture   of   sugar-and-water, 

acidulated  with  sulphuric  acid, 
has  been  substituted. 

Liquorice Bice,  chalk,  gelatine,  and  different 

flours. 

^JJTphliti*!^**'!!  }^'°^®'  carbonate  of  magnesia. 

Magnesia  carb Lime,  sulphate,  Ac.  Ac. 

Marmalade Apple  or  turnip  pulp. 

Mercury Lead,  tin,  sine,  bismuth,  Ac. 

»'    «^®^°  {J  I  Bed  iodide  of  mercury. 

•  „    oxide  of..... Brick-dust,  red-lead,  Ac. 

„    white       )  Chalk,  carbonate  of  lead,  plaster- 
precipitate  ol.(      of- Paris,  Ac.  Ac. 

Milk Water. 

Mustaid Turmeric,  wheat  flour. 

Myrrh Gum   bdellium,  and  other  gum 

resins. 

OatmeaL Barley  flour,  rubble. 

Opium Stones,  sand,  clay,  vegeUble  ex- 
tracts, sugar,  treacle,  water,  Ac. 

Pareira  root Different  roots  substituted 

Pepper. Linseed  -  meal,   different   flours, 

mustard  husks,  Ac. 

Picklea Salts  of  copper,  acetate  of  copper, 

Ac. 
Porter  and  stout  .Sugar,  treacle,  water,  and  salt. 

Potash. Carbonate,  sulphate,  and  chloride 

of  potash,  lime,  iron,  and  alu- 
mina. 
„     acetate  of  ...Sulphates  and  chlorides  of  pot- 
ash. 
„    carbonate  of.  Sulphates  and  chlorides  of  potash. 


NuoM.  Nktunof  AdnltarKtion. 

Pota8h,bia^n.  l^j^^rtKmate  of  potash. 

,,     citrate Sulphates  of  potash. 

„     chlorate  of.. Chloride  of  potassium. 

„     tartrate  of...Tartrate  of  lime. 

„     nitrate  of.  ...Sulphate  or  chloride  of  potash. 

Preserves Salts  of  copper. 

Quinine Sulphate  of  lime,  chalk,  magneda, 

cane-sugar,  sulphate  of  cincho- 

nine,  Ac.  Ac. 
Bhubarb Turmeric,  and  inferior  varieties 

substituted  for  Turkey. 

Rum Water,  cayenne,  burnt  sugar. 

Sago Potato  flour. 

Sauce Treacle,  salt,  cochineal.  Armenian 

bole,  and  other  colouring-mat- 
ters. 
Scammony Chalk,  starch,  guaiacum,  jalap, 

dextrin,  d:c. 

Senega. Ginseng,  gillenia. 

Senna Leaves  of  Cyan^um  arffd. 

Sherry. Sulphates  of  potash,  soda,  brandy, 

burnt  sugar,  Ac. 
SnufL Carbonate    of   ammonia,    glass, 

sand,  colouring-matters,  £&. 

**nate  of^!^I^  }  Carbonate  and  sulphate  of  soda. 

Soda,  carbonate  of.  Sulphate  of  soda. 
„    phosphate  of.  Phosphate  of  lime. 

Spices Colouring     materials,     substitu- 
tions, and  different  flours. 

Squills Wheat  flour. 

Sugar Sand,  flour,  Ac. 

Sulphur Sulphurous  acid  (as  an  impurity). 

Sulphuric  add...  ...Lead,  water,  arsenic,  hydrochloric 

acid. 

Tapioca. Mixing  infetior  starches  with  the 

true  tapioca. 

Tea Sand,  iron  filings,*  exhausted  tea 

leaves,  foreign  leaves;  and  in 
green  teas,  black-lead,  Prussian 
blue,  China  clay. 

Tobacco Sometimes  inferior  tobacco  mixed 

with  good,  water ;  other  adul- 
terations rare. 

Turmeric Yellow  ochre,  carbonate  of  sod* 

or  potash. 

Uva  urgi  (bear-)  Leaves  of  red  whortleberry  and 
berry  leaves)...)      others. 

Vinegar Sulphuric  acid,  and  metallic  im- 
purities. 

Wines.„ Water,     jerupiga,  bitartrate    of 

potash,  substitution  of  inferior 
wines,  brandy,  spirits,  and 
various  other  matters. 

Zinc,  oxide  ol Chalk,  carbonate  of  magnesia. 

The  Sale  of  Food  and  Drags  Act  has  now 
taken  the  place  of  several  Acts  passed  during 
the  present  century  to  prevent  adulteration. 
There  yet  remains  an  Act  prohibiting  the 
mixture  of  injurious  ingredients  with  intoxi- 
cating liquors,  and  one  or  two  statutes  regu- 
lating trade  frauds,  as,  for  example,  the 
Adulteration  of  Seeds  Act,  1809.  These  Acts 
bive  not  been  incorporated  in  the  Sale  of  Food 
and  Drugs  Act. 

SALE  OF  FOOD  AND  DRUGS  (38  A  89  Vict.  c.  63). 

An  Actio  repeal  the  Adulteration  </  Food  Acts,  and 
to  make  better  provision  for  the  Sale  of  Food  and 
Drugs  in  a  pure  staU.    (11  th  A  ugust  1876). 

Whereas  it  Is  desirable  that  the  Acts  now  in  force 
relating  to  the  adulteration  of  food  should  be  re- 

•  By  "  iron  filings  •*  is  meant  an  earth  strongly 
impregnated  with  iron ;  it  is  witliout  doubt  a  Chinese 
adulteration.    See  Tia. 
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AppoiiUmmt  md  Dulitt  iif  Aiialyilt,  and 

Praxedingt  to  Main  Analyiit. 

10.  In  tha  dtj  of  London  and  the  llbertlea  thereof 

Iba  Commiaalcnera  of  Severe  of  tba  cilj  of  London 
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Bent  of  the  metiopolli,  the  court  of  quarter  ai 

borongb  having  a  aeparata  conrt  of  quarter  ae 
or  haTlDg  under  any  general  or  IdcbI  Act  of 
ment  or  otbcrwiaa  a  aaparale  police  eeuhllal 

Act,  where  no  appolntmenl  baa  bean  hitherto 
ud  in  all  caaet  a)  ud  when  Ticanoiea  In  thi 


trleCa,  connllea,  or  borougba,  appoint  ana  or  more 
peracna  poaaaaajog  compalaDt  knowledge,  aklU,  and 
opadence,  aa  analjata  of  all  artlclee  of  fbod  and 
droga  lold  within  tha  lald  city,  metropidllan  diatrlcta, 
ooiLDtlai,  or  boniBghi,  and  iball  paf  ta  tnah  mallitt 
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such  remnnemtion  as  sliall  b«  matually  agreed  upon, 
and  maj  remove  him  or  them  ai  thej  shall  deem 
proper;  butsach  appointments  and  removals  shall 
at  all  times  be  sabject  to  the  approval  of  the  Local 
Government  Board,  who  may  require  satistectory 
proof  of  competency  to  be  supplied  to  them,  and  may 
give  their  approval  absolutely  or  with  modifications 
as  to  the  period  of  the  appointment  and  removal,  or 
otherwise :  Provided  that  no  person  shall  hereafter 
be  appointed  an  analyst  for  any  place  under  this  sec- 
tion who  shall  be  engaged  directly  or  indirectly  in 
any  trade  or  business  connected  with  the  sale  of 
food  or  drugs  in  such  place. 

In  Scotland  the  like  powers  shall  be  conferred  and 
the  like  duties  shall  be  imposed  upon  the  commis- 
sioners of  supply  at  their  ordinary  meetings  for 
counties,  and  the  commissioners  or  boards  of  police, 
or  where  there  are  no  such  commissioners  or  boards, 
upon  the  town  councils  for  boroughs  within  their 
several  Jurisdictions:  provided  that  one  of  Her 
Majesty's  Principal  Secretaries  of  State  in  Scotland 
shall  be  substituted  for  the  Local  Government  Board 
of  England. 

In  Ireland  the  like  powers  and  duties  shall  be 
conferred  and  imposed  respectively  upon  the  grand 
jury  of  every  county  and  town  council  of  every 
borough;  provided  that  the  Local  Government 
Board  of  Ireland  sha'l  be  substituted  for  the  Local 
Government  Board  of  England. 

11.  The  town  council  of  any  borough  may  agree 
that  the  analyst  appointed  by  any  neighbouring 
borough  or  for  the  county  in  which  the  borough  is 
situated,  shall  act  for  their  borough  during  such  time 
as  the  said  council  shall  think  proper,  and  shall 
make  due  provision  for  the  payment  of  Ms  remuner- 
atioo,  a. id  if  such  analyst  shall  consent,  he  shall 
during  such  time  be  the  analyst  for  such  borough  for 
the  purposes  of  this  Act. 

12.  Any  purchaser  of  an  article  of  food  or  of  a  drug 
in  any  place  being  a  district,  county,  city,  or  borough 
where  there  is  any  analyst  appointed  under  this  or 
any  Act  hereby  repealed  shall  be  entitled,  on  payment 
to  such  analyst  of  a  sum  not  exceeding  ten  shillings 
and  sixpence,  or  if  there  be  no  such  analyst  then 
acting  for  such  place,  to  the  analyst  of  another  place, 
of  such  sum  as  may  be  agreed  upon  between  such 
person  and  the  analyst,  to  have  such  article  analysed 
by  such  analyst,  and  to  receive  from  him  a  certificate 
of  the  result  of  his  analysis. 

13.  Any  medical  officer  of  health,  inspector  of 
nuisances,  or  inspector  of  weights  and  measures,  or 
any  inspector  of  a  market,  or  any  police  constable 
under  the  direction  and  at  the  cost  of  the  local 
authority  appointing  such  officer,  inspector,  or  con- 
stable, or  ciiarged  with  the  execution  of  this  Act, 
may  procure  any  sample  of  food  or  drugs,  and  if  he 
suspect  the  same  to  have  been  sold  to  him  contrary 
to  any  provision  of  this  Act,  shall  submit  the  same 
to  be  analysed  by  the  analyst  of  the  district  or  place 
for  which  he  acts,  or  if  there  be  no  such  analyst  then 
acting  for  such  place  to  the  analyst  of  another  place, 
and  such  analyst  shall,  upon  receiving  payment  as 
is  provided  in  the  last  section,  with  all  convenient 
speed  analyse  the  same,  and  give  a  certificate  to  such 
officer,  wherein  he  shall  specify  the  result  of  the 
analysis. 

14.  The  person  purchasing  any  article  with  the 
intention  of  submitting  the  same  to  analysis  shall, 
after  the  purchaae  ahall  have  been  completed,  forth- 


with notify  to  the  seller  or  his  agent  selling  the 
article  his  intention  to  have  the  same  analysed  by 
the  public  analyst,  and  shall  offer  to  divide  the 
article  into  three  parts  to  be  then  and  there  separated, 
and  each  part  to  be  marked  and  sealed  or  fastened 
up  in  such  manner  as  its  nature  will  permit,  and 
shall,  if  required  to  do  so,  proceed  accordingly,  and 
shall  deliver  one  of  the  parts  to  the  seller  or  his 
agent. 

He  shall  afterwards  retain  one  of  the  said  parts  for 
future  comparison,  and  submit  the  third  part,  if  he 
deems  it  right  to  have  the  article  analysed,  to  the 
analyst. 

15.  If  the  seller  or  his  agent  do  not  accept  the 
offer  of  the  purchaser  to  divide  the  article  purchased 
in  his  presence,  the  analyst  receiving  the  article  for 
analysis  shall  divide  the  same  into  two  parts,  and 
shall  seal  or  fasten  up  one  of  those  parts,  and  shall 
cause  it  to  be  delivered,  either  upon  receipt  of  the 
sample  or  when  he  supplies  his  certificate  to  the 
purchaser,  who  shall  retain  the  same  for  production 
in  case  proceedings  shall  afterwards  be  taken  in  the 
matter. 

16.  If  the  analyst  do  not  reside  within  two  miles  of 
the  residence  of  the  person  requiring  the  article  to 
be  analysed,  such  article  may  be  forwarded  to  the 
analyst  through  the  post  office  as  a  registered  letter, 
subject  to  any  regulations  which  the  Postmaster- 
General  may  make  in  reference  to  the  carrying  and 
delivery  of  such  article,  and  the  charge  for  the  post- 
age of  such  article  shall  be  deemed  one  of  the 
charges  of  this  Act  or  of  the  prosecution,  as  the  case 
may  be.* 

17.  If  any  such  officer,  inspector,  or  constable,  aa 
above  described,  shall  apply  to  purchase  any  article 
of  food  or  any  drug  exposed  to  sale,  or  on  sale  by  re> 
tail  on  any  premises  or  in  any  shop  or  stores,  and 
shall  tender  the  price  for  the  quantity  which  he  shall 
require  for  the  purpose  of  analysis,  not  being  more 
than  shall  be  reasonably  requisite,  and  the  person 
exposing  the  same  for  sale  shall  refuse  to  sell  the 
same  to  such  officer,  inspector,  or  constable,  such 
person  shall  be  liable  to  a  penalty  not  exceeding  ten 
pounds. 

18.  The  certificate  of  the  analysis  shall  be  in  the 
form  set  forth  in  the  schedule  hereto,  or  to  the  like 
effect 

19.  Every  analyst  appointed  under  any  Act  hereby 


*  The  following  regulations  have  been  laid  down 
by  the  Postmaster-General  in  regard  to  the  convey- 
ance and  delivery  of  such  articles  as  arc  permitted 
by  the  Act  to  be  forwarded  to  duly-appointed  ana- 
lysts as  registered  letters  through  the  post:  Each 
packet  must  be  addressed  according  to  the  official 
designation  of  the  analyst,  as  ''Public  Analyst,"  or 
otherwise,  and  the  nature  of  its  contents  must  be 
stated  on  the  front  of  the  packet.  Any  postmaster 
at  whose  office  a  packet  for  a  public  analyst  shall  be 
tendered  for  registration  may  refuse  to  accept  it  for 
this  purpose  unless  it  be  packed  in  so  secure  a  man- 
ner  as  to  render  it  at  least  unlikely  that  its  contents 
will  escape  and  injure  the  correspondence.  Liquids 
for  analysis  shall  be  contained  in  stout  bottles  or 
bladders,  which  shall  be  enclosed  in  strong  wooden 
boxes  with  rounded  edges— the  boxes  being  covered 
by  stout  wrappers  of  paper  or  cloth ;  and  no  such 
package  shall  exceed  8  Inches  in  length,  4  inches  in 
width,  or  8  inches  in  depth.  No  packet  whatever 
addressed  to  a  public  analyst  shall  exceed  the  dimen- 
sions  of  18  Inches  in  length,  9  inches  in  width,  or  6 
inches  in  depth.  The  posuge  and  registration  fee 
on  each  packet  must  be  prepaid. 
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repealed  or  this  Act  shall  report  qiurterlj  to  the 
utitoritj  appointiiig  him  the  number  of  articles 
uaiped  bj  him  nnder  this  Act  daring  the  foregoing 
qurter,  and  shall  specify  the  result  of  each  analysis 
lod  the  som  paid  to  him  in  respect  thereof,  and  such 
report  ihaU  be  presented  at  the  next  meeting  of  the 
totbnitj  appointing  such  analyst,  and  erery  such 
latbority  shall  annually  transmit  to  the  Local  Go- 
Tenment  Board,  at  such  time  and  in  such  fonn  as 
the  Bosrd  shall  direct^  a  certified  copy  of  such  quar- 
teri;  report 

Proceedings  aifoinst  Offenders. 

20.  When  the  analyst  baring  analysed  any  article 
dttii  hare  giren  his  certificate  of  the  result,  from 
which  it  may  appear  that  an  offence  against  some 
one  of  the  provisions  of  this  Act  has  been  committed, 
the  person  canting  the  analysis  to  be  made  may  take 
prweediogs  for  the  recovery  of  the  penalty  herein 
iopoted  for  such  offence,  before  any  Justices  in  petty 
tmwxM  anembled  having  Jurisdiction  in  the  pUce 
«hert  the  article  or  drug  sold  was  actually  delivered 
to  the  purchaser,  in  a  summary  manner. 

Erery  penal^  imposed  by  this  Act  shall  be  recov- 
ered in  England  in  the  manner  prescribed  by  the 
elereath  and  twelfth  of  Victoria,  chapter  forty-three. 
lo  Ireland  such  penalties  and  proceedings  shall  be 
recoTcrsUe,  and  may  be  taken  with  respect  to  the 
police  district  of  Dublin  metropolis,   subject  and 
according  to  the  provisions  of  any  Act  regulating  the 
povert  and  duties  of  Justices  of  the  peace  for  such 
duitrict,  or  of  the  police  of  such  district ;  and  with 
rMpect  to  other  parts  of  Ireland,  before  a  Justice  or 
jastices  of  the  peace  sitting  in  petty  sessions,  subject 
sod  according  to  the  provisions  of  "The  Petty  Ses- 
tuoM  (Ireland)  Act,  1651,"  and  any  Act  amending 
the  tame. 

Zreiy  penalty  herein  imposed  may  be  reduced  or 
Bitigsted  according  to  the  Judgment  of  the  Justices. 
2L  At  the  hearing  of  the  information  in  such 
proceeding  the  production  of  the  certificate  of  the 
analyst  shall  be  soflicient  evidence  of  the  facts  therein 
stated,  unless  the  defendant  shall  require  that  the 
snalTst  shall  be  called  as  a  witness,  and  the  parts  of 
the  articles  retained  by  the  person  who  purchased 
the  artide  shall  be  produced,  and  the  defendant 
Bay,  if  he  think  fit,  tender  himself  and  his  wife  to 
be  examined  on  his  behalf;  and  he  or  she  shall,  if  he 
so  desire,  be  examined  accordingly. 

23.  The  Justices  before  whom  any  complaint  may 
be  made,  or  the  court  before  whom  any  appeal  may 
be  heard,  under  this  Act  may,  upon  the  request  of 
other  party,  in  their  discretion  cause  any  article  of 
food  or  drug  to  be  sent  to  the  Commissioners  of 
Inland  Revenue,  who  shAll  thereupon  direct  the 
chemical  offlcers  of  their  department  at  Somerset 
House  to  make  the  analysis,  and  give  a  certificate 
to  sach  Justices  of  the  result  of  the  analysis  ;  and  the 
expense  of  such  analysis  shall  be  paid  by  the  com- 
plainant  or  the  defendant  as  the  Justices  may  by 
order  direct 

23.  Any  person  who  has  been  convicted  of  any 
offence  punishable  by  any  Act  hereby  repealed  or  by 
this  Act  by  any  Justices  may  appeal  in  England  to 
the  next  general  or  quarter  sessions  of  the  peace 
wbUi  shall  be  held  for  the  city,  coiuty,  town,  or 
piMe  wherdn  soch  conviction  shall  have  been  made, 
Ko^vided  that  soch  person  enter  into  a  recognisance 
vithin  three  dsyt  Aezt  after  such  conTiction,  with 


two  sufficient  sureties,  conditioned  to  try  such 
appeal,  and  to  be  forthcoming  to  abide  the  Judgment 
and  determination  of  the  court  at  such  general  or 
quarter  sessions,  and  to  pay  such  costs  as  shall  be 
by  such  court  awarded  ;  and  the  Justices  before 
whom  such  conviction  shall  be  had  are  hereby  em- 
powered  and  required  to  take  such  recognisance; 
and  the  court  at  such  general  or  quarter  sessions  are 
hereby  required  to  hear  and  determine  the  matter  of 
such  appeal,  and  may  award  such  costs  to  the  party 
appealing  or  appealed  against  as  they  or  he  shall 
think  proper. 

In  Ireland  any  person  who  has  been  convicted  of 
any  offence  punishable  by  this  Act  may  appeal  to  the 
next  court  of  quarter  sessions  to  be  held  in  the  same 
division  of  the  county  where  the  conviction  shall  be 
made  by  any  Justice  or  Justices  in  any  petty  sessions 
district,  or  to  the  recorder  at  his  next  sessions  where 
the  conviction  shall  be  made  by  the  divisional  Jus- 
tices in  the  police  district  of  Dublin  metropolis,  or  to 
the  recorder  of  any  corporate  or  borough  town  when 
the  conviction  shall  be  made  by  any  Justice  or  Justices 
in  such  corporate  or  borough  town  (unless  when  any 
such  sessions  shall  commence  within  ten  days  from 
the  date  of  any  such  conviction,  in  which  case,  if  the 
appellant  sees  fit,  the  appeal  may  be  made  to  the 
next  succeeding  sessions  to  be  held  for  such  division 
or  town),  and  it  shall  be  lawful  for  such  court  of 
quarter  sessions  or  recorder  (as  the  case  may  be)  to 
decide  such  appeal,  if  made  in  such  form  and  manner 
and  with  such  notices  as  are  required  by  the  said 
Petty  Sessions  Acts  respectively  hereinbefore  men- 
tioned as  to  appeals  against  orders  made  by  Justices 
at  petty  sessions,  and  all  the  provisions  of  the  said 
Petty  Sessions  Acts  respectively  as  to  making  appeals 
and  as  to  executing  the  orders  made  on  appeal,  or 
the  original  orders  where  the  appeals  shall  not  be 
duly  pro:iecuted,  shall  also  apply  to  any  appeal  made 
under  this  Act. 

24.  In  any  prosecution  under  this  Act,  where  the 
fact  of  an  article  having  been  sold  in  a  mixed  state 
has  been  proved,  if  the  defendant  shall  desire  to  rely 
upon  any  exception  or  provision  contained  in  this 
Act,  it  shall  be  incumbent  upon  him  to  prove  the 
same. 

25.  If  the  defendant  in  any  prosecution  under 
this  Act  prove  to  the  satisfaction  of  the  Justices  or 
court  that  he  had  purchased  the  article  in  question 
as  the  same  in  nature,  substance,  and  quality  as  that 
demanded  of  him  by  the  prosecutor,  and  with  a 
written  warranty  to  that  effect,  that  he  had  no  reason 
to  believe  at  the  time  when  he  sold  it  that  the  article 
was  otherwise,  and  that  he  sold  it  in  the  same  state 
as  when  be  purchased  it,  he  shall  be  discharged  ftom 
the  prosecution,  but  shall  be  liable  to  pay  the  costs 
incurred  by  the  prosecutor,  unless  he  shall  have  given 
due  notice  to  him  that  he  will  rely  on  the  above 
defence. 

26.  Every  penalty  imposed  and  recovered  under 
this  Act  shall  be  paid  in  the  case  of  a  prosecution  by 
any  officer,  inspector,  or  constable  of  the  authority 
who  shall  have  appointed  an  analyst  or  agreed  to 
the  acting  of  an  analyst  within  their  district,  to  such 
officer,  inspector,  or  constable,  and  shall  be  by  him 
paid  to  the  authority  for  whom  he  acts,  and  be  applied 
towards  the  expenses  of  executing  this  Act,  any 
statute  to  the  contrary  notwithstanding  ;  but  in  the 
case  of  any  other  prosecution  the  same  shall  be  paid 
and  applied  in  JSngUnd  according  to  the  law  regu- 
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lating  the  application  of  penalties  tor  oiTenoei  ponish- 
able  in  a  sommarj  manner,  and  in  Ireland  in  the 
manner  directed  bj  the  Fines  Aot^  Ireland,  1851, 
and  the  Acts  amending  the  same. 

27.  Any  person  who  shall  forge,  or  shall  utter, 
knowing  it  to  be  forged  for  the  purposes  of  this  Act, 
anj  certificate  or  any  writing  pnrporting  to  contain 
a  warranty,  shall  be  gnilty  of  a  misdemeanour,  and 
be  punishable  on  conriction  by  imprisonment  for  a 
term  of  not  exceeding  two  years  with  hard  labour : 

Srery  person  who  shall  wilftiUy  apply  to  an  article 
of  food,  or  a  drug,  in  any  proceedings  under  this 
Act,  a  certificate  or  warranty  giren  in  relation  to  any 
other  article  or  drug,  shall  t>e  guilty  of  an  offence 
under  this  Act,  and  be  liable  to  a  penalty  not  ex- 
eeeding  twenty  pounds ; 

Sreiy  person  who  shall  giro  a  fUse  warranty  in 
writing  to  any  purchaser  in  respect  of  an  article  of 
food  or  a  drug  sold  by  him  as  principal  or  agent,  shall 
be  guilty  of  an  offence  under  this  Act,  and  be  liable 
to  a  penalty  not  exceeding  twenty  pounds  ; 

And  every  person  who  shall  wilfully  giro  a  label 
with  any  article  sold  by  him  which  shall  falsely 
describe  the  article  sold,  shall  be  guilty  of  an  offence 
under  this  Act,  and  be  liable  to  a  penalty  not  ex- 
etediu!!;  twenty  pounds. 

28.  Nothing  in  this  Act  contained  shall  affect  the 
power  of  proceeding  by  indictment,  or  take  away 
any  other  remedy  against  any  offender  under  this 
Act,  or  in  any  way  interfere  with  contracts  and  bar- 
gains between  individuals,  and  the  rights  and  reme- 
dies belonging  thereto. 

Prorided  that  in  any  action  brought  by  any  person 
for  a  breach  of  contract  on  the  sale  of  uxj  article  of 
food  or  of  any  drug,  such  person  may  recover  alone 
or  in  addition  to  any  other  damages  recoverable  by 
him  the  amount  of  any  penalty  in  which  he  may 
have  been  convicted  under  this  Act,  together  with 
the  costs  paid  by  him  upon  such  conviction  and 
those  incurred  by  him  in  and  about  his  defence 
thereto,  if  he  prove  that  the  article  or  drug  the  sub- 
ject of  such  conviction  was  sold  to  him  as  and  for  an 
article  or  drug  of  the  same  nature,  substance,  and 
quality  as  that  which  was  demanded  of  him,  and  that 
be  purchased  it  not  knowing  it  to  be  otherwise,  and 
afterwards  sold  it  in  the  same  state  in  which  he 
purchased  it;  the  defendant  in  such  action  being 
nevertheless  at  liberty  to  prove  that  the  conviction 
was  wrongfU,  or  that  the  amount  of  costs  awarded 
or  claimed  was  unreasonable. 

Xxpemet  of  Executing  the  Ad. 

20.  The  expenses  of  executing  this  Act  shall  be 
borne,  in  the  city  of  London  and  the  liberties  thereof, 
by  the  consolidated  rates  raised  by  the  Commission- 
ers of  Sewers  of  the  city  of  London  and  the  liberties 
thereof;  and  in  the  rest  of  the  metropolis  by  any 
rates  or  funds  applicable  to  the  purposes  of  the  Act 
for  the  better  local  management  of  the  metropolis, 
and  otherwise  as  regards  England,  in  counties  by 
the  county  rate,  and  In  boroughs  by  the  borough 
fund  or  rate ; 

And  as  regards  Ireland,  in  counties  by  the  grand 
Jury  cess,  and  in  boroughs  by  the  borough  fund  or 
rate ;  all  such  expenses  payable  in  any  county  out 
of  grand  Jury  cess  shall  be  paid  by  the  treasurer  of 
such  county ;  and 

The  grand  Jury  of  any  such  county  shall,  at  any 
assises  at  which  It  is  proved  that  any  such  expenses 
have  been  incurred  or  paid  without  previous  appli- 


cation to  presentment  sessions,  present  to  be  raised 
off  and  paid  by  such  county  the  moneys  required  to 
defkmy  the  same. 

Special  Prwition  at  to  Tea, 

80.  From  and  after  the  first  day  of  January  one 
thousand  eight  hundred  and  seventy-six  all  tea  im- 
ported  as  merchandise  into  and  landed  at  any  port 
in  Great  Britain  or  Ireland  shall  be  subject  to  ex- 
amination by  persons  to  be  appointed  by  the  Com- 
missioners of  Customs,  suli^ect  to  the  approval  of  the 
Treasury,  for  the  inspection  and  analysis  thereof 
for  which  purpose  samples  may,  when  deemed  neces- 
sary by  such  inspectors,  be  taken  and  with  all  con- 
venient speed  be  examined  by  the  analysts  to  be  so 
appointed ;  and  if  upon  such  analysis  the  same  shall 
be  found  to  be  mixed  with  other  substances  or  ex- 
hausted tea,  the  same  shall  not  be  delivered  unless 
with  the  sanction  of  the  said  commissioners,  and  on 
such  terms  and  conditions  as  they  shall  see  fit  to 
direct,  either  for  home  consumption  or  for  use  as 
ship's  stores  or  for  exportation ;  but  if  on  such  in- 
spection and  analysis  it  shall  appear  that  such  tea 
is  in  the  opinion  of  the  analyst  unfit  for  human 
food,  the  same  shall  be  forfeited  and  destroyed  or 
otherwise  disposed  of  in  such  manner  as  the  said 
commissioners  may  direct 

81.  Tea  to  which  the  term  "  exhausted  "  is  applied 
in  this  Act  shall  mean  and  include  any  tea  which 
has  been  deprived  of  its  proper  quality,  strength,  or 
virtue  by  steeping,  Inftislon,  decoction,  or  other 
means. 

82.  For  the  purposes  of  this  Act  every  liberty  of 
a  cinque  port  not  comprised  within  the  Jurisdiction 
of  a  borough  shall  be  part  of  the  county  in  which  it 
is  situated,  and  subject  to  the  Jurisdiction  of  the 
Justices  of  such  county. 

88.  In  the  application  of  this  Act  to  Scotland  the 
following  provisions  shall  have  effect — 

(1.)  Thetenn  "misdemeanour**  shall  mean  "a 
crime  or  offence : " 

(2.)  The  term  <* defendant"  shall  mean  "de- 
fender" and  include  **  respondent : " 

(8.)  The  term  "information'*  shall  include  << com- 
plaint:'* 

(4.)  Tills  Act  shall  be  read  and  construed  as  If  for 
the  term  "Justices,"  wherever  it  occurs  therein, 
the  term  "sheriff"  were  substituted : 

(6.)  The  term  "sheriff"  shaU  include  "sheriffs- 
Substitute:" 

(6.)  The  term  "borough**  shall  mean  any  royal 
burgh  and  any  burgh  returning  or  contributing  to 
return  a  member  to  Parliament : 

(7.)  The  expenses  of  executing  this  Act  shall  be 
borne  in  Scotland,  in  counties,  by  the  county  general 
assessment,  and  in  burghs,  by  the  police  assess- 
ment: 

(8.)  This  Act  shall  be  read  and  construed  as  if  for 
the  expression  "the  Local  Qovemment  Board," 
wherever  it  occurs  therein,  the  expression  ''one  of 
Her  Maiesty's  Principal  Secretaries  of  Stete"  were 
substituted : 

(9.)  All  penalties  provided  by  this  Act  to  be  re- 
covered in  a  summary  manner  shall  be  recovered 
before  the  sheriff  of  the  county  in  the  sheriff  court, 
or  at  the  option  of  the  person  seeking  to  recover  the 
same  In  the  police  court,  in  any  place  where  a 
sheriff  ofllciates  as  a  police  magistrate  under  the 
proTisions  of  "The  Boinmaxy  Procedure  Aet^  1864,** 
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«r  of  the  Police  Act  in  force  for  the  time  in  anj  place 
in  which  a  sherifr  officiates  as  aforesaid,  and  all  the 
Jgriadiction,  powers,  and  aathoritiee  necessary  for 
thii  purpose  are  hereby  conferred  on  shtfilb : 

Krery  soeh  penal^  may  be  recovered  at  the  in- 
■tuoe  of  the  procnrator  fiscal  of  the  Juriadictlon,  or 
of  the  poson  who  eansed  the  analysis  to  be  made 
tnm,  whidi  it  appeared  that  an  offence  had  been 
ooouBitted  against  some  one  of  the  provisions  of 
tUiAet: 

Irery  penalty  imposed  and  recovered  under  this 
Act  ihaU  be  paid  to  the  clerk  of  court,  and  by  him 
AiU  be  accounted  for  and  paid  to  the  treasurer  of 
flte  eoonty  general  assessment,  or  the  police  assess- 
■e&t  of  the  borfh,  as  the  sheriff  shall  direct : 

(It.)  Xrery  penalty  imposed  by  this  Act  may  be 
rcdooed  or  mitigated  according  to  the  judgment  of 
theiheriff: 

(U.)  It  shall  be  competent  to  any  person  aggrieved 
bj  say  conviction  by  a  sheriff  in  any  summary  pro- 
CMdlog  under  this  Act  to  appeal  against  the  same 
to  the  next  dmit  court,  or  wh«re  there  are  no 
ciienit  courts  to  the  High  Court  of  Justiciary  at 
Uinlmi]^  in  the  manner  prescribed  by  such  of 
the  provisions  of  the  Act  of  the  twentie|th  year  of 
the  rdgn  of  King  George  the  Second,  chapter  forty- 
three,  and  any  Acta  amending  the  same,  as  relate  to 
appeal*  in  matters  criminal,  uid  by  and  under  the 
rules,  limitations,  conditions,  and  restrictions  con- 
tained in  the  said  provisions. 
M.  In  the  application  of  this  Act  to  Ireland— 
The  torn  **borough"  shall  mean  any  borough 
sul^lcct  to  the  Act  of  the  session  of  the  third  and 
fourth  yean  of  the  reign  of  Her  present  MBJeBtj, 
chapter  one  hundred  and  eighty  intituled  "  An  Act 
for  the  Regulation  of  Municipal  Corporations  in 
Irdand:" 

The  term  "oonnty"  shall  include  a  county  of  a 
city  and  a  county  of  a  town  not  being  a  borough : 

The  term  ** assizes"  shall,  with  respect  to  the 
eoonty  of  Dublin,  mean  "presenting  term:" 

The  term  ** treasurer  of  the  county"  shall  Include 
may  person  or  persons  or  bank  in  any  county  per- 
forming duties  analogous  to  those  of  the  treasurer 
of  the  county  in  counties,  and,  wiUi  respect  to  the 
eoonty  of  Dublin,  it  shall  mean  the  finance  com- 


Tlie  term  "police  com^Ue*  shall  mean,  with 
leapeet  to  the  police  district  of  Dublin  metropolis, 
constable  of  the  DuMin  Metropolitan  Police,  and 
with  respect  to  any  other  part  of  Ireland,  constable 
ef  the  Boyal  Irish  Constabulary. 

S§.  This  Act  shall  commence  on  the  first  day  of 
October  one  thousand  eight  hundred  and  seventy- 
five. 

».  This  Act  may  be  cited  as  "The  Bale  of  Food 
Di^B  Act,  1875." 


SOHBDULI. 

Form  qf  CertifieaU. 
To« 

I,  the  undersigned,  public  analyst  for  the 

,  do  hereby  certify  that  I  received  on  the 

dnjr  of  '      18     ,  from  f  , 

*  Here  Insert  the  name  of  the  person  submitting 
tbm  aitide  for  analysis. 
«  Here  insert  the  name  of  the  person  delivering 


a  sample  of  for  analysis  (which  then  weighed  * 

),  and  have  analysed  the  same,  and  declare  the 
result  of  my  analysis  to  be  as  follows : — 

I  am  of  opinion  that  the  same  is  a  sample  of 
genuine  or 

I  am  of  opinion  that  the  said  sample  contained  the 
parts  as  under,  or  the  percentages  of  foreign  ingre- 
dients as  under. 


Observationi.i 


Am  witness  my  hand  this 
A.B., 


day  of 


at 


£LgVL9  may  be  thus  defined :  Febrile  phe- 
nomena, occurring  in  paroxygma,  and  observ* 
ing  a  certain  regular  aucceaaion,  character- 
ised by  unnatural  coolneaa.  unnatural  heat, 
and  unnatural  cutaneous  discharge,  which 
prove  a  temporary  crisis,  and  usher  in  a  re- 
mission. These  phenomena  are  developed  in 
an  uninterrupted  series  or  succession  more  or 
leas  regular,  which  pass  into  each  other  by 
inaeniible  steps.  It  is  a  pdludal  fever,  which 
has  always  been  observed  to  be  the  disease  of 
marshy,  moist  districts,  and  to  be  most  pre- 
valent in  low,  swampy,  and  humid  countries, 
where  seasons  of  considerable  heat  occur. 
The  neighbourhood  of  marshes,  or  of  a  dis- 
trict which  has  been  at  some  recent  time 
under  water;  the  banks  of  great  lakes,  and 
the  shores  of  rivers  and  seas  where  the  water 
flows  sluggishly,  and  in  some  places  stag- 
nates ;  shallow  rivers ;  extensive  flat  tracts  of 
wood,  where  moisture  is  constantly  present, 
and  the  surface  constantly  exhaling  humidity, 
— ^these  are  the  terrestrial  physical  conditions 
in  which  paludal  and  littoral  fevers  are  found 
to  abound.  It  must  be  admitted  though,  that 
these  diseases  do  not  prevail  in  <Ul  marshy 
districts.  The  poison  generated  in  these  dis- 
tricts is  absorbed,  and  affects  the  blood  as 
cholera,  typhus,  and  other  miasmatic  poisons 
do.  No  exact  knowledge  of  the  nature  and 
source  of  this  poison — ^which,  in  the  absence 
of  any  better  name,  is  known  as  malaria — has 


*  When  the  article  cannot  be  conveniently  weighed, 
this  passage  may  be  erased,  or  the  blank  may  be  left 
unfilled. 

t  Here  the  analyst  may  insert  at  his  discretion  his 
opinion  as  to  whether  the  mixture  (If  any)  was  for 
the  purpose  of  rendering  the  article  portable  or 
palatable,  or  of  preserving  it,  or  of  improving  the 
appearance,  or  was  unavoidable,  and  may  state 
whether  in  excess  of  what  is  ordinary,  or  otherwise, 
and  whether  the  ingredients  or  materials  mixed  are 
or  are  not  injurious  to  health. 

In  the  case  of  a  certificate  regarding  milk,  butter, 
or  any  article  liable  to  decomposition,  the  analyst 
shall  specially  report  whether  any  change  had  taken 

f»lace  in  ttie  constitution  of  the  article  that  would 
uterfere  with  the  analysis. 


AGU 


(26) 


AGU 


yet  been  obtained ;  indeed,  it  has  yet  to  be 
proved  that  malaria  has  a  substantial  exist- 
ence.   No  poisonous  principle  has  yet  been 
chemically  demonstrated  in  the  air  of  ma* 
larious  regions ;  but  the  general  impression  is 
that  malaria  exists  in  the  form  of  a  gaseous 
fluid  in  the  atmosphere  of  certain  regions. 
The  fever  may  exist  without  any  alteration 
of  structure  being  set  up ;  but  in  the  milder 
forms  of  this  disease  a  greater  number  of 
organs  and  tissues  are  morbidly  altered  than 
perhaps  in  apy  other  disease,  as  the  liver, 
spleen,  lungs,  heart,  brain,  and  the  serous  and 
mucous  membranes  of  the  body  generally. 
The  specific  action  of  the   malarial  poison, 
within  certain  limits,  may  be  said  to  be  in 
the  inverse  ratio  of  the  intensity  of  the  fever 
which  attends  its  action.    The  affections  of 
the  liver  and  spleen  also  vary  greatly  ac- 
cording to  the  country,  for  in  some  parts  of 
India  the  spleen  is  the  organ  chiefly  attacked, 
while    in    other    districts    it    is    the    liver. 
Patients  in   this  country  generally  recover 
under  medical  treatment  without  any  mani- 
fest derangement  either  of  structure  or  of 
function  of  any  organ  or  tissue.    AVhen,  how- 
ever, long  neglected,  the    liver  may  suffer. 
Notwithstanding  the   opinion  of  Finke  and 
Professor  Colin,  there  appears  to  be  consider- 
able ground  for  the   supposition  that  ague 
may  bo  caused  by  the  drinking  of  marsh  and 
surface  water.    Mr.  Bettington  of  the  Madras 
Civil  Service,  in  an  interesting  essay  (**  Indian 
Annals,"  1856,  p.  526),  says,  **  It  is  notorious 
that  the  water  produces  fever  and  affections 
of  the  spleen."    Indeed,  in  that  publication 
we  find  some  remarkably  strong  evidence  on 
this    point.    He    refers   to   villages   placed 
under  the  same  conditions  as  to  marsh-air, 
but  in  some  of  which  fevers  are  prevalent, 
in  others  not,  the  only  difference  being  that 
the  latter  are  supplied  with  pure  water,  the 
former  with  marsh  or  mullah  water,  full  of 
vegetable  cUbria.     In  one  village  there  are 
two  sources  of  supply— a  spring  and  a  tauk, 
fed  by  surface  and  marsh  water.    Those  only 
who  drink  the  tank-water  are   attacked  by 
fever.    And  again,  in  Tulliwaree  no  one  used 
to  escape  the  fever.     Mr.  Bettington  dug  a 
well ;  the  fever  disappeared,  and  during  the 
last  fourteen  years  has  not  reappeared.  Similar 
facts  have  been  noticed  in  this  coimtry.    Mr. 
Blower  of  Bedford,  twenty  years  ago,  called 
attention  to  a  case  in  which  the  ague  of  a 
village  had  been  much  lessened  by  digging 
wells ;  and  he  refers  to  one  instance  in  which, 
in  the  parish  of  Houghton,  almost  the  only 
family  which  escaped  ague  at  one  time  was 
that  of  a  farmer  who  used  well-water,  while 
all  the  other  persons  drank  ditch-water. 
At  Yersailles,  a  sudden  attack  of  ague  in  a 


regiment  of  cavalry  was  traced  to  the  use  of 
surface-water  taken  from  a  marshy  district. 

In  the  "Indian  Annals,"  1867,  Dr.  Moore 
gives  his  opinion  that  malarious  disease  may 
be  thus  produced;  and  M.  Commaille  has 
quite  recently  stated  (Bee.  de  Mem.  de  MM. 
MIL,  Nov.  1868,  p.  427)  that  in  Marseilles 
paroxysmal  fevers,   formerly  unknown,  have 
made  their  appearance  since  the  supply  to  the 
city  has  been  taken  from  the  canal  of  Mar- 
seilles.   Dr.  Townsend,  the  Sanitary  Commis- 
sioner for  the  Central  Provinces  of  India,  tells 
us,  in  his  able  report  for  1870,  that  the  natives 
have  a  current  opinion  that  the  use  of  river 
and  tank  water  during  rainy  seasons  (when  the 
water  always  contains  much  vegetable  matter) 
will  almost  certainly  produce  fever  {i.e.,  ague). 
Boudin  (Traits  de  Geographie  et  de  Statis- 
tiques  M^dicales,  1857,  t.  i.   p.  142)  records 
an  extremely  strong  and  extraordinary  case. 
800  soldiers  in  good  health  embarked  in  three 
vessels  to  pass  from  Bona,  in  Algiers,  to  Mar- 
seilles, in  the  year  1834.    They  all  arrived  at 
Marseilles  the  same  day.   In  two  vessels  there 
were  680  men,  without  a  single  sick  man.     In 
the  third  vessel,  the  Argo,  there  had  been  120 
men  (soldiers) ;  13  died  during  the  short  pas- 
sage, and  of  the  107  survivors  no  less  than  98 
were  disembarked  with  all  forms  of  paludal 
fevers.     Boudin  himself  saw  the  men,  so  the 
diagnosis  was  doubtless  correct.    The  crew  of 
the  Argo  had  not  a  single  sick  man.     The 
crew  and  soldiers  of  all  the  boats  were  exposed 
to  the  same  atmospheric  conditions — the  in- 
fluence of  air  must  therefore  bo  excluded. 
There  is  no  mention  of  food ;  but  it  has  never 
been  suggested  that  food  has  ever  been  con- 
cerned  in  the  production  of  malarious  fever. 
The  water  was,  however,  very  different:  in 
two  of  the  ships  it  was  good,  while  the  Argo 
had  been  sui)plied  with  marsh- water,  which 
was  both  offensive  to  the  smell  and  disagree- 
able to  the  taste.    Tliis  was  supplied  to  the 
soldiers,  while  the  crew  drank  pure  water. 
The  evidence  here  appears  particularly  strong. 
Notwithstanding  this.  Professor  Colin,  well 
known    for  his   researches    on    intermittent 
fever  (De  Tlngestion  des  £aux  Mar^cageuses 
comme  Cause  de  la  Dysenterie  et  des  Fi^vres 
Intermit tentes,    par    L.    Colin,   Paris,  1872) 
questions  the  production  of  paroxysmal  fevers 
by  marsh-water.    He  particularly  calls  atten- 
tion to  numerous  cases  in  Algiers  and  Italy, 
where  impure  marsh- water  gives  rise  to  indi- 
gestion, diarrhoea,  and  dysentery,  but  in  no 
case  to  intermittent  fever,  and  in  all  his  obser- 
vations he  has  never  met  with  an  instance  of 
such  an  origin  of  ague.   He  denies  this  power, 
and  without  contesting  the  celebrated  case  of 
the  Argo,  he  views  it  with  considerable  suspi- 
cion, and  questions  whether  Boudin  baa  given 
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the  exact  detaili.  Unke  (Oeiterlen^s  Handh. 
der  Hygiene,  2d  edit,  1857)  also  states  that 
in  Hungary  and  Holland  marsh- water  is  daily 
taken  without  injury. —(Pabkes.) 

The  inhalation  of  the  fumes  of  oxide  of  zinc 
appears  to  produce  a  variety  of  ague,  termed 
hy  Thackrah  **  brass  ague,"  and  by  Dr.  Green- 
how  '•  brassfounders'  ague,"  to  which  workers 
in  this  metal  are  subject.  The  symptoms  are 
tightness  and  oppression  of  the  chest,  with  in- 
<icfinite  nervous  sensations,  followed  by  shiver- 
ing, an  indistinct  hot  stage,  and  profuse 
sweating.    These  attacks  are  not  periodicaL 

It  may  be  doubted  whether  the  malarious 
poison  is  in  the  form  of  a  gas,  for  the  observa- 
tions of  nucrosoopical  observers  show  the  ex- 
treme minuteness  of  the  germs  of  disease :  they 
are  probably  not  more  than  rv^  o^  an  inch 
in  aize,  and  it  is  highly  probable  that  the  real 
cause  of  ague  is  the  entry  into  the  blood  of 
some  low  forms  of  spores  of  fungi,  or  of  some 
minute  animalcules.  Ague  is  always  to  be 
found  where  fungi  grow,  and  is  always  asso- 
ciated with  great  impurity  of  what  Petten- 
kofer  calls  "the  ground-air*'— that  is,  the  air 
contained  in  the  interstices  of  the  soiJ,  no  in- 
considerable volume  of  which  is  drawn  into 
every  house  which  has  a  fire  on  the  floor  which 
rests  on  the  earth.  That  animalcules,  &c. ,  may 
exist  in  the  blood  is  proved  by  the  wonderful 
discovery  by  Dr.  Lewis  (tee  Filabia)  of  hair- 
like worms  in  the  circulation ;  and  in  consi- 
dering this  point,  we  should  bear  in  mind  that 
the  remedial  agents  employed  to  check  ague — 
quinine,  arsenic,  &c — are  drugs  capable  of 
destroying  animal  life,  and  it  is  possible  that 
they  exercise  a  beneficial  effect  by  destroying 
these  spores  or  animalcules. 

Thorough  and  efficient  drainage— and  it  must 
be  remembered  that  drainage  purifies  both  the 
gxxmnd-air  and  the  ground-water — and  good 
water,  free  from  vegetable  contamination,  are 
the  most  satisfactory  means  employed  to  drive 
mshrial  fevers  from  a  district ;  and  that  these 
means  may  be  employed  with  certainty  of  suc- 
cess is  proved  by  the  fact  that  during  the  last 
two  hundred  years  cases  of  ague  have  in  this 
country  been  greatly  on  the  decrease,  as  good 
drainage  has  become  more  general  and  per- 
fect, and  as — speaking  generally— the  supply 
of  water  to  the  houses  has  greatly  improved, 
bofth  in  quality  and  quantity,  so  the  number 
of  patients  suffering  from  paludal  poisoning 
has  steadily  diminished. 

We  are  reminded  of  the  prevalence  of  inter- 
mittent fevers  two  centuries  ago  by  the  well- 
b»wn  words  of  Oliver  Cromwell — himself  a 
▼ictim  to  ague— **Hatrem  pietissimam,  fra- 
tits,  sorores,  servos,  andllas,  nutrices,  conduc- 
titiss,  qnotquoi  erant  intra  eosdem  nobiscum 
puietes,  ac  fere  omnes  ejuadem  ao  vidnorum 


pagorum  incolas,  hoc  veneno  infectos  et  de- 
cumbentes  vidi."  And  when  we  remember 
that  the  country  surrounding  London  in  Crom- 
well's time  was  as  marshy  as  the  fens  of  Lin- 
colnshire, we  cannot  feel  surprise  at  the  extra- 
ordinary mortality  from  ague.  See  Mak^ueu, 
Fevebs,  Malabtah,  &c. 

Air— It  was  long  thought  that  air  was  an 
element,  a  kind  of  ether,  but  we  now  know 
that  it  is  just  as  material  as  a  bit  of  iron  or 
lead;  and  the  time  may  yet  come  when,  by  the 
aid  of  immense  pressure  and  intense  cold,  the 
air  may  be  condensed  into  a  liquid.  As  yet  it 
has,  however,  never  been  made  visible,  like 
carbonic  acid  gas,  nitrous  oxide,  and  some 
other  gases.  It  is  transparent,  inodorous,  and 
without  colour.  A  cubic  foot,  at  60^^  F.  and 
30*  Bar.,  weighs  536*96  grains ;  a  Utre,  at 
the  same  temperature  and  pressure,  weighs 
1 '299100  grammes.  Its  average  compositiuu 
in  England  is  as  follows  :— 

Oxygen                   .  .        20  61 

Nitrogen         .        .  .        77  95 

Carbonic  anhydride  .           -04 

Aqueous  rapoor  ,         l*iO 
Nitric  acid      . 

Ammonia               .  .  I  traces. 

Carburetted  hydrogen  .  / 
.    .             ( Sulphuretted  hydrogen     1 

^  ^'"'''  \  Sulphurous  anhydride  I  '"«««• 

Before  entering  upon  a  description  of  each 
of  these  constituents,  it  will  be  well  to  consi- 
der a  few  of  the  properties  of  air,  one  of  the 
most  important  of  which  is  its  power  of  pene- 
tration, and  its  universality.  Air  is  indeed 
present  everywhere ;  there  is  scarcely  a  solid, 
however  compact  it  may  appeiu:  to  be,  which 
does  not  contain  pores,  and  these  pores 
filled  with  air.  The  soil  contains  no  small 
quantity ;  indeed,  if  it  were  not  so,  the  num- 
berless insects,  worms,  &c.,  which  burrow  in 
its  interstices  would  cease  to  exist.  The  most 
compact  mortar  and  walls  are  penetrated  with 
it,  and  water  of  natural  origin  contains  a  large 
quantity  of  air  in  solution.  The  atmosphere 
is  supposed  to  extend  to  a  very  great  height, 
from  200  to  300  miles ;  it  used  to  be  consi- 
dered only  five  miles  high,  but  observations  on 
shooting-stars,  &c.,  show  that  this  opinion  is 
erroneous.  Owing  to  the  force  of  gravity,  the 
air  is  much  denser  near  the  earth,  and  gets 
more  attenuated,  layer  by  layer,  as  you  ascend. 
If,  then,  the  atmosphere  were  possessed  of 
colour,  it  would  be  very  dark  just  round  the 
globe,  and  the  tint  woiUd  gradually  fade  into 
space.  The  air  is  by  no  means  wholly  gaseous ; 
it  contains,  indeed,  an  immense  amount  of 
life,  and  small  particles  derived  from  the 
whole  creation.    In  the  air  may  be  found  ani- 
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malcnlet,  ipores,  seeds,  pollen,  cells  of  all 
kinds,  Tibriones,  elements  of  contagia,  eggs  of 
insects,  &c,  and  a  few  fongi,  besides  formless 
dust,  sandy  and  other  particles  of  local  origin ; 
for  example,  no  one  can  ride  in  a  railway  car- 
riage  without  being  accompanied  with  dust, 
a  great  portion  of  which  is  attracted  by  a  mag- 
net, and  is,  indeed,  minute  particles  of  iron 
derived  from  the  rails.  The  purest  air  has 
some  dust  in  it.  There  probably  never  fell 
a  beam  of  light  from  the  sun  since  the 
world  was  made  which  did  not  show,  were 
there  eyes  to  see  it,  myriads  of  motes ;  these, 
however,  generally  speaking,  are  quite  inno- 
cuous to  man  {tee  Dust) — some,  indeed,  may 
possibly  be  beneficial.  Another  most  impor- 
tant property  of  air  is  its  mobility;  on  the 
calmest  day,  and  in  the  quietest  room,  there 
are  constant  currents  of  air  which  rapidly 
dilute  any  noxious  odours  or  gases. 

Oxygen. — The  uniformity  of  the  actual 
amount  of  oxygen  in  the  air  of  different  places 
is  remarkable.  Normal  air  contains  20'96  of 
oxygen  in  100  parts,  and  any  differences 
that  may  exist  in  various  ocalities  are  almost 
always,  when  analysed  by  accurate  chemists, 
to  be  found  in  the  second  decimal  place.  For 
example,  Begnault  analysed  the  following 
specimens : — 


100  from  Paris 

from  201)13  to  20-900 

9    „ 

Lyons  and  arouDd   . 

»i 

2 J -018  „  20066 

80    „ 

Beriin 

tf 

20-008  „  20-998 

10    .. 

Madrid     . 

tf 

20-916  ,,  20-982 

23    „ 

(Geneva  and  Switzer- 

land   . 

)( 

20-909  „  20-998 

w   „ 

Toulon  and  Mediter- 

'  ranean 

ff 

20-912  „  20*982 

6    u 

Atlantic  Ocean 

«t 

20-918  ,,20-965 

1    ., 

Ecoador  . 

ft 

„  20-900 

2      H 

Pichincha 
r  all  foregoing     . 

It 

20-949  „  20  981 

Meanol 

20-940      20-988 

„     of  the  Paris  specimens 
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Nitrogen, — This  gas  is  one  of  the  most  in. 
different  of  the  elements;  while  oxygen,  to 
which  it  is  united,  is  one  of  the  most  energetic. 
It  is  generally  considered  to  be  a  mere  dilutant 
of  the  oxygen,  and  to  serve  the  purpose  of 
moderating  its  action  both  on  combustion  and 
life.  The  average  amount  of  nitrogen  is  79*00 
per  100  in  normal  air. 

Carbonic  Acid  {tee  Acid,  Carbonic). —This 
gas,  theoretically  speaking,  is  not  a  con- 
stituent of  normal  air,  but  the  actual  fact  is 
that  it  nearly  always  exists  in  minute  propor- 
tions even  in  the  best  air ;  and  if  we  think  of 
the  sources  of  this  gas,  the  reason  of  its  pre- 
sence is  obvious.  The  processes  of  respiration, 
combustion,  and  decay  of  vegetable  and  other 
organic  matter,  besides  other  less  obvious  and 
less  constant  sources,  are  continually,  though 
silently,  evolving  it.    The  following  examples 


of  carbonic  acid  gas  in  pure  air  are  compiled 
from  Dr.  Angus  Smith's  classical  work  on  *'  Air 
and  Rain :  ** — 


Mean  of  18  saalyses,  by  Sanssore,  on 
the  Lake  of  Genera  .     -0439 

Mean  of  18  analyses,  by  Saassare,  at 
Ohambelsoy -0460 

It  appears  from  De  Saussure's  analyses  that 
there  is  more  carbonic  acid  on  the  mountains 
than  in  the  plains. 


Nams  or  MonsTAisr. 


LaDol^    

Qrand  Saleve-snr-Crevin 
Hermitage  (Petit  Saleve) 

UDol^    

Yaaserode  sous-la-Dol^ 

Grand     Saleve  .  sor  •) 

Grange,  Toornier...) 

Col  de  la  Faacille 

ft  

tt  ••• 

t»  

tt  

tt  


1267 
877 
831 

1287 
908 

945 

063 

»• 

tt 
f* 
tt 
tt 
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•0461 
-0557 
•05U 
•0491 
•0481 

-041S 

•044S 
•0454 
•0360 
•0360 
-0422 
■0396 


r 


{ 


•0474 
•0483 
•0482 
•0446 
•0446 
-0967 
•0359 
•0414 
•0415 
•0887 
•OS22 
-0855 
•0315 


In  towns  the  carbonic  add  varies,  but  is 
generally  higher  than  in  open  places. 

Air  of  Madrid  oatside  the  walls.    Mean  of 

IS  analyses,  by  Lana '045 

Mean  of  12  analyses  within  the  walls  of 

Madrid,  by  Luna -051 

The  mean  of  14  analyses,  by  Angus  Smith, 

in  Manchester  (saburbs}    ....   •0369 
In  Manchester  streets — 

Usual  weather -0403 

Dnringfogs •0679 

About  middens,  of  which  there  are  thoosands 

(Manchester) -0774 

Mean  of  carbonic  acid  in  London  streets 

(Angus  Smith) '0880 

In  close  places  in  London,  the  mean  of  18 
experiments  by  Dr.  Angus  Smith  give  '1288 
per  cent.  His  highest  number  is  *320;  his 
lowest,  "040. 

In  Leicester — 

ftrowt 
Case  of  overcrowding,  with  three  gaslights 

(Weaver) ^528 

Crowded  girls'  schoolroom  (Pettenkofer)      .     ^723 

In  a  stable,  l^le  MiUtaire  ....     -7 

Carbonio  add  is  of  great  interest  in  a 
sanitary  point  of  view,  as  it  is  quickly  and 
readily  estimated,  and  is  an  indirect  measure 
of  the  purity  of  the  air.  The  reason  for  which 
is  pretty  obvious,  since  the  carbonic  acid  which 
the  sanitary  officer  tests  for  is  almost  invari- 
ably derived  from  respiration,  and  therefore 
accompanied  with  organic  matters  derived 


Adb  the  Inngi  Mid  ikin.  Id  fut,  m  oonndsr- 
■Ui  qutntity  of  cubonio  kdd  gu  ii  breithcd 
^  vorken  in  c«rtun  mumfictoriei,  t.g^f 
teda-wktor,  k,a.,  without  injury,  iltboiigh  in 
Iw^e  qnutdtio,  ud  nndilnt«d,  it  a  npidlj 
f lUl ;  while  oompintiTeljr  ipeaking  imall 
quatitiei  in  thsktrea,  uieinbly-nwmi,  and 
olha  plsoea,  when  hanutn  beingi  us  crowded 
togetluir,  hftve  ■  tsij  depreuiog  effect,  be- 
aut there  uv  other  impmitiei  Id  the  ur. 

Oani<.~Thk*  ii  geoerelly  oonaidered  to  be 
an  lUotropie  form  of  oiTgea,  Three  ktonu  of 
aijrgen  are  ooudenied  into  one  moleenle,  u 
u  nprcHDted  by  the  formnLi  O,.  It  exiits 
in  niuble  qonutit;  in  the  ur,  and  prababl; 
i>  of  HHne  impartukce.  Foi  full  detaib  ukI 
tMti,  (W  Oioss. 

lie  Air  of  rmciu  hu  genenlly  tnoei  of  ml- 
jihnrie,  hTdmohloric,  lalpburetted,  uid  other 
wait,  deriTod  tnau  combuition  ud  different 
Kunfkctofica,  beude*  k  coniidenble  qu&utity 
oliQipesded  pKTticlea  of  curbon-duit,  derirad 
IrcKiitnfficiLndeiiiuiBtiouifrombunmn  being!. 
Ylx  ur,  eren  of  small  towni,  bei  more  orgaaic 
natter  thu  country -pUcei  {tt  IUis-Watib, 
iJii,tsm  of),  which  u  eaaily  ahown  by 
trtimmtiBg  the  unmonie  and  albmnlnoid  un- 
Booii  in  air.  Tbe  caibonic  acid  ii  of  coone 
incnuaL  The  oxygen  ii  decreaied,  but  only 
Id  1  unill  amount.  For  eiample,  tbe  mean  of 
tilt  22  inalyae*  by  Dr.  A.  Smitb  of  the  worat 
plwa  ID  Perth  EnTe20-03B;  while  en  the  lee- 
•txn  ud  the  bath  the  mean  of  Kteral  uu- 
']>n  gits  iiOiKKI.    Odorooi  particle*  of  all 

rh  Air  of  th€  CoaiUry  and  Open  Placa 
'UTMi little,  according  to  elevation,  regeta- 
lioii,  nhether  populated  or  not,  kc.  But  tbe 
tneai  itiult  ii  that  tbe  oiygea  U  greater, 
ud  Iht  carbonic  arid  leu,  than  in  towni, 
■Ulethe  air  i*  free  from  tbe  acid  emuiatioDB 
lad  carbon  ao  copionily  poured  out  from 
l»iu.  Of  all  places,  beathj  and  mountaini,  la 
■inlil  beeipected,  pooeai  the  beet  and  pureat 
■ii.  Dr.  Angua  Smitb'i  analysia  of  mountain- 
mdiMrictt  in  Scotland  gave  a  mean  of  20*94 
oiTitn,  while  the  earbonie  acid  of  the  uune 
BMulaini,  taken,  however,  at  a  different  time, 
pn  D331.  Dr.  Pietra-aanta  ubaerTM  that 
Ibt  air  of  hilla  or  mountaiiu,  at  tbe  height  of 
S(0  feet,  ii  lighter  than  common  air.  ooutaiog 
in  tqaal  volume  a  emaller  proportion  of  oiygen, 
ud  it  impregnated  with  a  more  coniidsrable 
•BMDt  <^  aqneoni  vapoar ;  it  alio  eontaina 
>  (oed  de4l  of  oione.  He  coniidert  auob  a 
diiBte  pacoliarly  tootbing  to  psraoni  mtttr- 
■at  (ram  oertaia  nuladiea,  nch  al  cheat 
d>Ma*ei,fce. 

nkc  Air  of  Mint*.— Tho  greatert  Tariety  of 
itnoipbere  oc«iin  in  minea,  the  quality  of 
tke  ilr  tanpng  from  that  ef  fair  purity  to  that 


of  exceaiive  eonUmination  by  guea,  doat,  and 
■moke.  Dr.  Anjua  Smith  made  339  analyiaa 
of  tbe  air  of  minei.  Of  theM,  38  had  the 
narmal  amouDt  of  oxygen.  Tbe  mean  of  the 
38  normal  apeoimena  wai  20'94  oiygen.  The 
mean  of  31  normal  ipeoimeDa  ia  wbich  the 
carbonic  acid  waa  ntimated  waa  -083.  The 
mean  of  tbe  whole  393  ipeoimeLa  waa  20*26 
per  sent,  oxygen ;  earbonio  aoid,  78S.  The 
higheit  oiygen  found  waa 21 '04  per  cent.;  tho 
lownt  wai  18'1!7  per  cent.  Tbe  leaat  car- 
bonic acid  found  waa  "02  per  cent.  ;  tbe 
greatert  number  forcaibonio  acid  wai  2'73  par 
cent.  Tbe  analyaei  were  divided  into  three 
groupi — thoae  that  ibowed  the  air  Dormal.  or 
nearly  lo ;  thoie  that  were  decidedly  impure ; 
and  those  that  were  ezoeedingly  impnre  i— 


The  flnt  claM,  oi 


Thni  it  may  be  leen  that  the  air  of  msneH  vnriea 
from  compaistive  purity  to  intenae  pollution ; 
for  beaidea  tbe  impuntiea  from  reopiration, 
the  combuatiou  of  lampi,  &o.,  in  moat  minea 
there  ore  nearly  alwayi  blasting  operstioos, 
which,  when  guupowder  ia  naed.  diaengage 
clouda  of  doat  from  the  rock,  beaidea  its  own 
solids  and  gaaea.  For  example,  12  ouDcea  (240 
grammea)  of  gunpowder  exploded  will  give  ■• 


SulpburcUeil  bjilrogi 
Oifgen 


golphale  of  potaab 

Iljpflsulphlte  of  polsib 
Bulphldeorpatasalam 
GnlpbMijaolde  oT  pouuiim 
NItiau  cf  pauwlum    . 
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These  gases  and  matters  are  all  at  times 
breathed  by  the  miners,  besides  the  dost 
of  aisenio  and  other  metals.     5a  MlHtB. 

TU  EJfeeU  of  Imp  art  Air,  —The  amount  of  air 
inhaled  and  eibaled  by  an  adult  in  tbe  twenty- 
four  boura  averages  3G0  cubio  feet,  or  2000 
gallons.  This  forma  in  amount  a  great  contrast 
towbatwe  take  ID  the  shape  of  liquid  or  solid, 
which  does  not  amount  to  more  than  5}  pints, 


Am  ( 

which  ii  eqtul  to  ,At  "*  •*"  volnnio  of  ur 
pusing  through  Mbt  lungs.  It  vill  be  readily 
nndentoDd,  after  thne  Egnrei,  the  impoi^ 
t*Dca  of  pure  air,  and  how  minnte  difference! 
in  compontioD  ore  really  of  great  iraportanoe, 
■ioce  the  longs  act,  at  it  were,  u  inimeiue 
■trainen  or  filten,  and  catch  the  floating  par- 
tiolec,  while  the?  rapidly  abaorb  deleterioui 
gBHi.  The  amonnt  of  air  required  by  each 
penoQ  in  a  roam  ii  no  leu  than  2100  feet  per 
boor.  When  the  ventilation  doea  not  allow 
of  thia  oonitant  change,  it  imelli  etnffy,  the 
faniture  becomea  coated  with  a  film  of  organic 
matter  nnleu  oonitantly  cleaned,  and  the  oar- 
bonic  add  becomes  increaaed  to  more  than  ita 
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tion  and  other  drcnmataneee.  When  the  im- 
purity i>  moderate,  the  fint  effect  ia  headache, 
laatitnde,  and  a  general  paleoen  of  the  faoa 
and  ikin,  owing  to  a  diminution  of  the  i«d 
gbbolea  of  the  blood.  It  the  food  ii  ininfB- 
cient,  other  eTile,  inch  a*  nrofnlk  and  con- 
mmption,  are  very  common.  For  inatance. 
Dr.  Gay  ahowed  the  great  moTtaliiylfrom  ooo- 
■omption  in  tboie  trades  in  which  workmen 
punned  their  calling  in  hot,  doK,  gaa-lit 
roonu,  in  compariKin  to  tboaa  who  paned 
moit  of  their  time  in  the  open  ajr. 

If  the  air  ia  vitiated  to  a  large  extent,  it 
ia  quickly  fatal,  not  alone  probably  from  the 
carbonic  acid  exhaled,  but  from  the  eihalaUoO 
from  the  akin  and  lung*.  In  the  Black  Hole 
of  Calcutta,  u  well  aa  in  the  case  of  the  Ana- 
after  the  battle  of  Aortarliti^ 


where  260  out  of  300  prisoners  died  rapidly, 
the  tymptoms  were  rather  those  of  blood- 
poisoning  than  anything  eUa.  There  was 
great  fever,  Teatleaiiiess,  and  ernptiona  and 
boils  appeared  among  the  surriTon.  The 
effect  of  impure  air  ia  not  alone  seen  on  man, 
butalsoonanimahi.  Cowa,  horaea,  and  sheep, 
if  penned  up  in  close  atnbles  or  outhouaes, 
ahow  a  great  mortality  from  phthiaia  and  other 
diaeasea. 

Tbe  effect  of  duit  in  air,  affecting  the  work- 
men employed  in  various  arts,  will  be  con- 
aidered  under  DlTST. 

Aaelytit  of  the  Air.— ¥oi  health  purposes 
much  InfonnatiDa  may  be  obtained  on  the 
composition  of  theair  from  chemical  examina- 
tion of  the  rainfall  of  the  different  parta  of  a 
diatiiet,  for  the  rain  waiha*  down  the  impuri- 


ties in  the  air  to  tbe  gronnd  as  it  d 
See  Rash. 

The  onlinary  analysis  of  air  embraces  the 
oitimation  of  the  following  constitnenta ;  oxy- 
gen, nitrogen,  carl>onic  acid,  aqaeous  vapour, 
and  ammonirk 

Aqueoui  Vapour,  Determination  of, — To 
iletcnnine  the  water,  an  aapiintor  must  be 
used.  They  are  easily  made,  and  not  expen- 
sive. The  above  ia  a  diagram  of  the  anange- 
ment  generally  ailopted  (flg.  2).  a  is  an 
aspirator  made  of  galvaninei!  iron  or  abeet 
zinc  It  holda  from  60  to  100  litres.  A  known 
volume  of  ui  by  this  means  ia  drawn  through 
the  tubes  marked  b,  r,  d,  e,  which  may  be 
filled  with  pamice-atone,  moistoned  with 
strong  sulphuric  acid ;  but  if  the  oarbonio 
aoid  ii  to  be  eetimated  la  well,  b  and  e  are 
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filed  triUi  nuuat  bydnta  of  liiiie  (potaah  oxd 
In  ba  onplcTod,  but  hydrate  of  lime  U  to  be  pra- 
lond,  u  tite  potub  *b«orba  oxygen  u  vrell), 
■iJiJuideu  above.  Eichof  ths  tabeiiino- 
rantdy  weighed  pnvions  to  connecting  tbam 
■itb  the  kppuKtoi.  It  is  obvious  that  each 
tt  tbe  tube*  mut  be  oonDeeted  by  perfectly 
■irti^tjoinU.  They  are  nmally  coated  with 
H*lia(-wax.  The  gain  of  weight  iad.t  givei 
lit  nter,  in  b  and  e,  the  carbonic  acid. 

Ctrimie  Aeid, — For  the  exact  detennina- 
tind  the  esrixHtic  icid  the  followiog  method, 
kmnrn  ai  Pettoikofer'a,  i*  better.  It  may  be 
durtly  defined  a*  followi :  Baiytn-water 
dtfiute  ttnngth  ii  prepared  and  aecorately 
rtuiudiMd  hj  %  itandud  eolation  of  oialio 
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add.  A  portion  of  thii  baiyta-water  is  then 
made  to  act  npon  a  definite  qnantity  of  air.  It 
will  absorb  the  whole  of  the  oaibonjo  acid  in 
that  air.  In  oonaeqaence,  the  alkalinity  of  the 
lii^aid  will  be  diminiihed ;  it  will  take  leai  of 
the  oxalic  acid  solution  than  before,  which 
shows  so  mnoh  less  oanstic  baryta,  and  from 
wbioh  the  carbonie  aind  absorbed  may  be  eaaily 
ealcdlated. 

The  Actual  Anal!/iit.—Two  kinds  of  bai7t&- 
water  may  bo  naod,  tbo  one  containing  7  grto. 
to  the  litre,  the  other  three  timea  that  strength. 
1  0.0.  of  the  stronger  »  3  mgrms.  of  carbooia 
aoid,lc.o.of theweaker,lmgrm.  Thebaniv 
water  is  best  kept  in  the  bottle  represented 
in  Eg.  3. 


The  bottle  a  contains  the  baryta-water. 
It  bis  an  accurately-fitting  dooble-peif  otated 
aonlehODc  atopper.  The  left-hand  tnbe  is 
omneeted  with  tnbe  b,  containing  pumice- 
•looe,  moistened  with  potash,  while  the  right- 
!>ud  one  is  a  siphon.  When  required  for  use, 
tbe  skipeoek  /  is  opened,  and  aaotion  applied 
bj  a  glass  lobe  to  F.  The  siphon  is  thns  filled, 
sid  the  stopcock  daa«d.  If  a  pipette  Is  re- 
quired to  be  Sited,  its  nonie  is  inierted  it  F. 
tbe  stopcock  compressed,  and  the  flaid  imme- 
diately rises  into  the  pipette.  The  air  entering 
the  bottle  aa  the  fluid  decntosea  in  a  is  of 
eeerie  thoroughly  deprived  of  ita  oarbonio 
■dd  by  the  tubes  at  b. 


acid,  containing  2  8636  grammes  of  erystallieed 
oxalio  acid  to  the  litre.  {Ste  ActD,  Oxalic.) 
Thirty  o.c.  of  baryta  solution  are  run  into  a 
small  flask,  and  the  oxalio  add  ran  in  from  a 
Mobr's  burette  with  float,  tbe  vanishing-point 
of  the  alkaline  reaction  being  ascertained  by 
delicate  tunnerio  paper.  As  soon  as  a  drop 
placed  on  turmeric  paper  does  not  give  a  brown 
ring  the  end  is  ittiined. 

The  actual  analysis  is  perfonued  by  Glliog  a 
bottle  of  known  capacity,  with  the  aid  of  a 
pur  of  bellow*,  wiUi  tbe  air  to  be  analysed, 
then  diitribating  over  it*  nde*  tS  o.o.  oE  the 


(3*) 


baryta-water,  it  ia  left  for  half  an  hour. 
The  turbid  water  is  poured  into  a  cylinder, 
doaed  securel j,  and  allowed  to  deposit ;  then 
take  out  30  cc.,  by  a  pipette,  of  the  clear 
fluid,  run  in  the  solution  of  oxalic  acid, 
multiply  the  volume  used  by  1*5,  and  deduct 
the  produce  from  the  o.c.  of  oxalic  acid  used 
for  45  c  c  of  the  fresh  baryta- water.  A  differ- 
ent method  to  this  has  been  suggested  by  Dr. 
Angus  Smith— viz.,  to  measure  the  carbonic 
anhydride  by  the  turbidities  of  the  barsrta- 
water ;  in  fact,  a  colorimetric  test,  as  it  were. 
Lastly,  Mr.  Wanklyn  has  suggested  the  follow- 
ing method,  which  is  probably  the  simplest 
of  all  :- 

A  Bolation  of  cftrbonate  of  soda  is  first  made  as 
follows :  4*47  gramines  of  gently-ignited  carbonate 
of  soda  are  dissolyed  in  one  litre  of  water,  giying  a 
solation  of  such  a  strength  that  one  cubic  centimetre 
contains  exactly  one  cubic  centimetre  of  carbonic  acid 
(=  IHyT  milligrammes  of  GO,),  alarge  quantity  baryta, 
water  (strength  about  0*1  per  cent.)  is  prepared. 

If  now  100  cubic  centimetres  of  clear  baryta- 
water  be  treated  with  one  cubic  centimetre  of  car- 
bonate of  soda  Just  described,  a  certain  degree  of 
turbidity  is  produced.  If  two  cubic  centimetres  of 
the  solution  be  taken,  another  degree  of  turbidity  is 
produced,  and  so  on.  If  then  a  bottle  capable  of 
holding  2000  cubic  centimetres  of  air,  together  with 
100  cubic  centimetres  of  baryta-water,  be  filled  with 
the  sample  of  air  to  be  tested,  there  will  be  a  certain 
depth  of  turbidity  produced  in  shaking  up. 

Haying  got  the  air  to  expand  itself  on  100  cubic 
centimetres  of  baryta- water,  the  degree  is  to  be  found 
by  comparison  with  another  100  cubic  centimetres  of 
baryta-water  in  which  a  like  turbidity  has  been  in- 
duced by  means  of  the  standard  solution  of  carbonate. 
Every  cubic  centimetre  of  soda  solution  counts  for  a 
cubic  centimetre  of  carbonic  acid  in  two  litres  of  air. 
A  consumption  of  one  cubic  centimetre  will  cor- 
respond to  0*05  volumes  of  carbonic  acid  per  cent. 
Good  air  should  accordingly  not  take  more  than  one 
cubic  centimetre  of  the  soda  solution :  air  which  takes 
two  cubic  centimetres  being  already  bad. 

In  order  practically  to  execute  this  determination 
of  carbonic  acid,  the  following  apparatus  is  required : 
Several  bottles  capable  of  holding  2-210  cubic  centi- 
metres, and  well  stoppered  (failing  bottles  of  exactly 
the  right  capacity,  Winchester  quart  bottles  will 
answer) ;  a  small  pair  of  bellows ;  several  colourless 
glass  cylinders  marked  at  100  cubic  centimetres 
capacity.  The  nesslerising  cylinders  will  answer  for 
this  purpose.  A  graduated  pipette  or  burette  to 
deliver  tenths  of  a  cubic  centimetre  of  solution; 
the  standard  solution  of  carbonate  of  soda  and  the 
baryta-water,  which  may  be  of  moderate  strength. 

The  testing  is  managed  thus :  Winchester  quart 
bottles  having  been  marked  clean,  are  rinsed  with 
distilled  water,  and  allowed  to  drain  a  little.  They 
are  then  closed  with  their  stoppers,  and  are  ready 
for  use.  The  operator  having  provided  himself  with 
two  or  three  of  these  bottles,  and  a  small  pair  of 
bellows,  enters  the  room,  the  air  of  which  is  to  be 
tested.  The  stopper  is  then  removed  from  one  of 
the  bottles,  and  some  air  of  the  room  blown  through 
with  the  bellows,  and  then  the  stopper  is  replaced, 
and  the  bottle  carried  away  to  be  tested. 


The  testing  is  done  by  pouring  into  the  bottle 
100  cubic  centimetres  of  clear  baryta-water,  shaking 
up  for  two  or  three  minutes,  and  then  pouring  ooft 
into  a  cylinder  of  colourless  glass,  and  observing  the 
depth  of  turbidity  in  various  lights,  and  against 
various  backgrounds.  The  turbidity  is  to  be  exactly 
imitated  by  means  of  the  standard  solation  of  car- 
bonate of  soda.  In  order  to  imitate  the  turbidity  pro- 
duced by  a  Winchester  quart  full  of  good  air,  only  one 
cubic  centimetre  of  this  solation  of  carbonate  of  soda 
is  required. 

If  two  cubic  centimetres,  or  more  than  two  are 
required,  the  air  is  bad,  and  the  ventilation  is  de- 
fective. In  place  of  the  first  cubic  centimetre  of 
solution  of  cartMnate  of  soda,  the  cartMnic  acid  natu- 
rally present  in  a  Winchester  quart  of  good  average 
air  may  be  used,  and  a  little  practice  and  intelligence 
will  suggest  the  necessary  precautions. 

For  rough  everyday  work  the  process  of 
Angus  Smith  is  extremely  useful.  It  depends 
upon  the  fact  tl^at  the  amount  of  carbonic 
acid  in  a  given  quantity  of  air  will  not  produce 
a  precipitate  in  a  certain  given  quantity  of  lime 
or  baiyta  water,  unless  the  carbonic  acid  is  in 
excess.  The  following  is  one  of  his  tables. 
Columns  1  and  2  give  the  rates  of  oarbonio 
acid  in  the  quantity  of  air  which  will  proilace 
no  precipitate  in  half  an  ounce  of  lime-water. 
Olumn  3  is  the  same  as  column  2 ;  but  14*16 
cc.  (half  an  ounce)  is  added  to  give  the  cor- 
responding size  of  bottle,  and  column  4  gives 
the  size  of  the  bottle  in  ounces : — 

To  be  nscd  when  the  point  of  observation  is  "  No 
precipitate."  Half  an  ounce  of  baryta- water,  con> 
taining  about  -08  gramme  baryta. 


Air  at  0*"  C,  and  760  mlllims. 

Bar. 

Corbonio  Acid 

Volume  of  Air 

SlseofBotUe 

SiKeofBottla 

inth«Air 

In  Cubic 

in  Cubic 

In  Ouncra 

percent. 

CentlmetnM. 

Centimetres. 

Avoirdupois. 

•03 

185 

199 

7-06 

•04 

139 

164 

6  42 

•06 

111 

126 

444 

•0« 

93 

107 

878 

•07 

79 

93 

8-31 

•08 

70 

84 

2^ 

•00 

62 

76 

2-60 

•10 

66 

70 

246 

•11 

61 

06 

2^ 

•12 

46 

60 

2  14 

•18 

43 

67 

2  01 

•14 

40 

64 

1-90 

•16 

87 

61 

181 

•20 

28 

42 

1*48 

•26 

22 

86 

1-29 

•80 

19 

S3 

110 

•40 

14 

28 

104 

•50 

11 

26 

•89 

•fiO 

9 

23 

-83 

•70 

8 

22 

•78 

•80 

7 

21 

•76 

•90 

6 

20 

•72 

1-00 

6-6 

19-7 

•70 

Oxygen, — The  method  employed  by  Angni 
Smith,  in  his  numerous  analysee  of  the  air, 


««■  tbmt  of  exjdouoii.  Bmuan's  endiomelen 
■trm  AMd,  Otb  or  lii  of  them  >t  oniw,  and 
•zploded  by  ■  lus*  batterj  and  BuhmkoS'i 
enl ;  ha  ptaferred  it  to  Liebig'i  method  giren 
balov,  ■•  ti>a«  expeditioiu,  *Jii1  petlupa  more 
accmate.  Th«  foUowing  are  the  principle* 
bI  ibt  fcamer  method  (Hiller'i  Chemiitrf, 
tdL  ii  p.  63) :     "  By  meuu  of  the  eodiometar 

[niitiireimaybeaiialjrwdwith 
Ibaj  diffareut  fomu  of  thii 

in  on.  Ona  of  ths  mort  oon- 
TCDient  it  HoSmann'i.  It  comiiti  of  a  itont 
arhim  babe  (flg.  4).  Into  the  aidea  of  the 
tube,  new  the  tealed  end,  two  platiniuD  wiiea, 
a,  b,  are  ftxed  for  the  porpou  of  tnuumittiDg 
■n  eleetiie  ipalk  throngh  the  oaTit;  of  ths 
tube.  The  «ealed  limb  ia  aeearately  gradu- 
ated to  ientbi  of  a  cnhte  centimatie,  oi  other 


aitaUe  dhiaioni.  Bappoaa  it  ii  deabed  to 
Mentain  the  invpoition  of  oxygen  in  atmoi- 
pboic  air :  Ths  iutrrmieiit  ii  fint  filled  with 
matsaj,  after  vhinh  ■  imBll  gnantit;  of  ur 
ia  inlrodnced ;  the  bnlk  of  thi*  air  ii  aocn- 
ntalr  meanired,  taking  care  that  the  liquid 
■wtal  ttanda  at  the  aame  leTel  in  both  tnbei, 
vtuch  ii  eaaOj  effected  by  adding  mereniy,  or 
^  dnkwiDg  off  the  meTcary,  if  needed,  through 
the  eaootchonc  tnba  which  ii  fixed  upon  the 
mil  inlet  tnbe,  jut  abore  the  bend,  and 
vbieh  it  cloaed  by  meana  of  r  ictsw  tap  c.  A 
■[UDtity  of  pore  bydiogen,  about  equal  in 
^lolk  to  the  air,  ii  next  iotrodaced,  and  the 
Wk  dI  tha  mixtnie  i*  ag^  aceniately  mea- 
Mxi-  Tha  op«D  exttemity  of  the  tnbe  i* 
■**  dgnd  with  a  eerie,  bdnr  lAldi »  odniDD 


1)  AIB 

of  atmoapherio  ur  ii  aafely  inctoded.  Thie 
portion  of  ^  acta  a*  a  ipnng  which  gradually 
checka  the  eiplorive  force,  when  the  com- 
bination ii  eftectad  by  paaaing  a  epark  acrosa 
the  tnbe  by  meani  of  the  pUtinom  wirea. 
The  mixture  ia  then  exploded  by  the  electrio 
•perk.  The  rernainiug  gae  now  occupiea  a 
■mailer  volume,  owing  to  the  eondenaation  of 
the  ateam  which  hai  bWD  formed.  Hercnty 
ia,  therflfora,  again  poured  into  the  open  limb, 
until  it  atanda  at  the  aame  level  in  both  tnbe*, 
and  the  volume  of  the  gas  it  meaanred  a  third 
time.  One'third  of  the  reduction  of  bulk 
experienced  by  the  gae  will  rapreaent  the 
entire  volame  of  oxygen  which  the  mixture 
eontained." 

Uebig'a  method  i*  ae  foUowa.  It  ii  baaed 
upon  the  fact  that  an  alkaline  aolution  of 
pyrogallie  odd  absorba  oxygen : — 

1.  A  Btreng  muaailDE  laba  boldloc  SO  e.t.,  and 
divided  Into  (  or  ^i  «■«■  I"  ^ll**  •"  1  "'"'  ""  *'' 
iDMaded  (Or  analy^a    Tba  remalnbig  part  of  Uia 


neanmd— a  quantity  ol 

iBa  of  ri  Bp.  gt.  (1  part  of  dry 

raterX  amoaollDg  to  fr 
of  (he  TDlume  at  tha  i^t 

idoeed  Into  the  mcUDrlDK  tolw  b; 
ADS  of  a  pipelte  wltt 
at  npwarda  (flg-  C),  and  aprcad 
er  IHa  entln  inaer  lorlbn  of  the 
KbrahakJog  (he  latter.  Wheo  DO 
ther  dlmlnatlon  of  volume  lakea 
place,  the  decreaia  la  read  off.  The 
'  iDic  add  la  Ibna  remOTCd. 
A  aoluUoa  of  pTTOgnUlc  (cM, 
JnlDf  1  gnumne  of  Ihe  add  la 
S  G.c.  of  aiter.  It  latnduced 
the  aane  meuorlng  tube  by 
LB  of  another  pipette  tlmllar  to 


Q 


iry  nltrogeD  li  muinred. 

of  pyrogallie  acid,  mlxhigwiai  the 


a,  corrrapotjdlng  to  th 
leu  of  tbe  pfTegallic  ac 
n  la  another  alight  a 


It  ii  nnnecanary  to  add  that  the  naoal  oor- 
i«etiDni  for  temperature,  preiniTe,  &o.,  muat 


^ (3 

NilnffBU—Tbi  nitrogen  ii  onuUj  deter- 
miDsd  bj  mbtncting  the  aqneiiaj  vapoan, 
ozjKen  tai  arbooio  Rcid,  from  the  Tolnme  of 
■ii  eiaminetl,  and  if  the  foregoing  principle! 
haTe  been  aeonratelf  datenniiwd,  the  •ooroM 


The  Ammonia  and  Otyanie  MaOer  kre  beat 
•'eterminedbf  drawing  b  known  volume  of  ail 
thningb  abcolately  pure  water,  water,  i.e. ,  free 
from  organio  tnatter  and  ammonia.  To  obtun 
thi>,  it  ii  beat  to  rediatil  diitiUed  water,  reject- 
inf*  the  fint  portions,  then  adding  an  alkaline 
■olution  of  penaanguiBte,  and  rejecting  an; 
poctions  of  the  diatilUte  which  give  the  leaat 
trace  of  colour  to  the  Neuler  t«at ;  the  water 
throDgh  which  the  air  ii  drawn  ihould  bs 
kept  cool,  and  afterwards  lubmitted  to  the 
procen  deacribed  under  Wateb  Analtsis. 
Solid  bodiei,  luch  u  vibrioneB,  genni,  fungi, 
duit,  ka.,  may  be  obtained  bf  uiing  an  aipir- 
■tor,  and  drawing  the  air  either  through  a 
drop  of  glfcerioe  or  water.  Organic  matter 
may  alio  he  ohtuned  hy  auapending  glaaa 
veaaeU  filled  with  iced  water  over  or  in  the 
place*  to  bo  investigated  and  submitted  to  the 
microteopo.  High  powen,  such  aa  immar 
Bion  leniai,  are  rei^uiiite  for  the  investigatioo 
of  geima,  jw.     Sa  alto  ClikatS,  La. 

Albninmi  —  This  word  literally  meani 
white  of  egg,  which  is  iti  moat  convenienl 
aource.  It  is  a  nitrogenoni  Bubatance  of  highl; 
complex  chemical  compoaition,  eiiiting  ir 
large  quantity  in  all  animal  bodies,  in  egga, 
in  certain  vegetahlea,  cepeoiallr  carrota,  tnr- 
nipa,  cabbages,  green  stems  of  peas,  and  olea- 
ginoQi  seeds.  There  are  slight  but  maTke{l 
differences  in  most  of  the  albumens  found  natu- 
rally. The  albumen  of  the  egg,  the  albumen 
in  the  blood,  the  albumen  found  in  the  nrinf 
of  persona  sufferiDg  from  disCHae,  and  vege- 
table albamen,  all  exhibit  a  slight  differenci- 
in  their  reactiona ;  probably  they  are  all  united 
withbaaei,and  are  albuminates.  Purealbumen. 
a*  obtained  by  precipitating  white  of  egg  with 
hydrochloric  acid,  diaaolving  the  precipitat'' 
iu  water,  then  again  precipitated  by  chloride: 
of  ammonium,  and  when  freed  from  fat  by 
alcohol  and  ether,  hae  a  alight  acid  reaction 
in  solution,  is  taateleaa  and  colourleia,  anil 
exerba  a  left-handed  rotatory  power  on  polai- 
iead  light  Ita  composition,  according  to  Lie- 
berkuli 


addition  of  a  very  minnte  portion  of  cmstic 
soda  or  potash,  it  readily  disaolvea.  It  is  also 
solable   in  a  strong  Kilntian  of   nitrate  of 

When  aabmitted  to  distillation,  firat  with 
hydrate  of  potaah,  and  then  with  an  alkaline 
holution  of  permanganate  of  potaah,  the  albu- 
inen  of  hen's  egg  gives  in  every  100  o.o. — 


A  hondred  paria  of  dry  albumea  give  about 
ten  parts  of  NB|. 

One  of  the  moat  remarkable  properties  of 
dhumen  is  its  coagulation  by  heat ;  this  takes 
place  at  a  temperature  varying  from  145°  to 
165°  F.  It  is  then  white  and  opaque,  and  when 
ilried,  homy  and  brittle.  Albumen  in  solution 
l^vea  precipitates  with  most  scids  (except  aeetia 
iLnd  phosphoric),  with  corrosive  sablimata, 
Md  many  other  metallic  salts,  and  alcohoL 

Uta.—lt  is  of  great  value  as  an  article  of 
diet ;  it  is  employed  in  photography  as  a  var- 
nish, and  has  various  other  lues.  such  as  n 
olarifier  for  wines,  syrups,  Ao. ;  and  for  fixing 
the  colours  in  ca]ico.piinting,  in  the  prepaia- 
Lion  of  gloves,  &c. 

Preparation. — In  France  it  is  prepared  on 
wme  conaideisble  scale  at  the  abattaiis,  by 
separating  it  from  the  blood  of  slaughtered 
animals,  and  spreading  it  in  thiu  layen  to 
dry.     Sa  FOOD. 

Albwitilfiataa  in  rood— Sa  Food. 

AlbnmliUM*  —  The  pepsin  of  tha 
gastric  juice,  acting  in  presence  of  an  acid, 
turns  nearly  every  description  of  animal  and 
Gbrinons  matter  into  a  liquid  called  tUbuminot 
by  Mialhe,  but  by  Lehmann  peptone  It 
differs  from  albumen  in  the  following  impor- 
tant particulars :  it  is  not  coagulahle  by  heat, 
and  the  slight  precipitate  which  falls  upon 
the  first  addition  of  an  acid  is  dissolved  in  an 
excess  of  scid  ;  it  does  not  easily  deoompose, 
and  is  capable  of  dialysis,  i.e.,  transudation 
through  animal  membrane.    See  FuOD. 


1  term  alcohol,  in  it*  ordi- 
nary acceptation,  means  the  volatile,  inflam- 
mable spirituous  Uquid  which  is  the  intoiioat- 
ing  principle  of  wines,  beers,  and  spirits ;  but 
in  a  chemical  sense  it  is  applied  to  all  neatial 
compounds  of  oxygen,  carbon,  and  hydn^en, 
which  by  the  action  of  adds  form  ethen. 


TABLE  eiUbitiDg  tbe  PsopBsnn  of  the  Fbihcifil  Aioohom. 


1 

ft.ro  oU, 

SpedfloOrmTilj-. 

E 

DoUlng-PBlnt. 

Liqnid. 

T.ponr. 

Fihr. 

C^i. 

'  L  Wood  iTfrit.  or  me- 

thTlioiLnhol 

1    1  Spirit    of    «ine.    or 
1          ethjiio  iloohoL 

CH,0 
C,H,0 

01B8 

0.7938 
0-817 
0-8032 

0-8184 
0'8;B 
0-819 
0-823 

1-13 

l'G133 

203 
2689 

3-117 
3-S3 

4-S 

18 

23 
30 

37 

44 
51 

ea 

6S 

H9-9 

173- 
206' 
233- 

269-6 
299-309 
351- 
336- 

65-5 

7S-3 
96-7 
1117 

132-0 
148-lM 

]7fi7 
180-0 

i;:£?S,"-=:;; 

1    8.  Oe^UeDreapiylie... 
10  t^iylic 

16.  KtWoice^iio 

37.  Ceiotiii  or  cerjlic 

30.  Ueli»mornieIliq'lic.. 

Ekch  tcnn  of  tha  leriei  baoomea  deOMT,  ki 
that  at  one  and  wa  h&vs  a  light  voUtila  fluid, 
and  at  tbe  other  a  vaiy-Iooking  lolid. 

Ordinwy  tIddiu  alci^l  (tbe  Hooiid  in  the 
table]  ii  the  moat  important.  It  ia  formed 
daring  tba  farmentatian  of  the  iwichuine 
prineqilai  oimtained  in  the  fruita,  ilalki,  ot 
root*  of  eartain  plants,  eipeoiaU;  the  raiiin, 
the  logar-cane,  the  red-beet,  the  eereala,  the 
potatoea,  and  other  amjlaoeoni  iubetanoe*.  lb 
tM  moat  Danallj  obtained  from  mall  Whan 
perfect!;  pan,  and  onmiiad  with  water,  it  ia 
called  ahaolote  alcohol;  when  mixed  with  16 
par  can^  of  water,  it  ia  called  reotified  Bpirit ; 
wbea  with  51  per  cent,  ot  water,  proof-epiriL 
AbtetuU  AlrehU  i)  a  moat  powerfal  aolvent 
ot  aUcalradi,  Tolatile  oili,  iudlna,  and  ita  epecifio 
gnTitj  aboold  be  0*796.  Ita  parity  ii  aa^j  u- 
eettained.  A  rniall  portion  of  the  liquid  abonld 
be  digealed  on  common  aalt,  which  ibould  be 
iaaoIaUe  in  it.  It  an;  diiaoliea,  there  ii  water 
vHli  tba  aloohol.    It  abonld  not  become  cloady 


on  the  addition  of  watnr ;  it  thoold  be  entirelT 
votatiliied  with  heat,  IsavinK  do  atain  behind, 
and  ihonld  not  give  a  blae  colour  with  anhy- 
droiu  aolphata  of  copper.  If  alt  these  taata  aze 
aattaficloiy,  the  liquid  ia  free  tram  oily  matter* 
and  other  ioiparitiea. 

Salified  Spirit  ahoold  be  of  the  apeeifio 
giBrityO'838.  If  of  any  otber  ipedfio  gravity, 
the  amount  of  water  preient  can  be  leen  by 
the  table.  On  applying  a  light  to  a  amall 
portion,  when  pore,  it  bunia  with  a  pale-blae 
flame,  without  amohe;  it  doea  not  give  a  red 
oolanr  with  aulphorio  acid.  Fonr  fluid  ounoea, 
to  which  half  a  gisin  of  ciyatalltaed  nitrate  of 
ailver  in  aolution  haa  been  added,  on  eipoinre 
for  twenty-fonr  houn  to  a  bright  light,  and 
then  decanted  from  the  black  powder  which 
torma,  nndetgoea  no  further  shange. 

The  proportion  of  alcohol  to  water,  in  any 
mixture  of  pan  ipirit  and  water,  may  easily 
be  aacerlained  by  taking  the  ipaciflc  grarity, 
and  referring  to  the  following  table : — 


UroM 

Alcohol 

llcchol 

Alcohol 

p«ceBl. 

percsnl. 

GraviCj. 

0 

9 

19 

<n 

■9991 

10 

■9841 

20 

■9716 

30 

■9578 

-9981 

11 

■9823 

21 

■9966 

■9691 

32 

■9644 

■9917 

13 

-9802 

23 

-9678 

33 

■95-28 

■9930 

14 

■9789 

24 

■9914 

16 

■9778 

26 

-9652 

35 

■9490 

■9896 

■9766 

26 

■9638 

36 

■9860 

IB 

■9741 

28 

-9609 

33 

■9434 
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PROPORTION  of  Absolute  Alcohol  by  Weioht  in  100  pturts  of  Spirit  of  different  spedOo 

gravities  at  60*^  F.  (15*6  C.)— continued. 


Alcohol 

Specific 

Alcohol 

Specific 

Alcohol 

Specific 

Alcohol 

1 
Specific 

per  cent. 

Gravity. 

per  cent 

Gravity. 

per  cent. 

Gravity. 

percent 

Gravity. 

39 

•9416 

55 

•9069 

71 

•8696 

86 

•8331 

40 

•9396 

56 

•9047 

72 

•8672 

87 

•8305 

41 

•9376 

57 

•9025 

73 

•8649 

88 

•8279 

42 

•9356 

58; 

•9001 

74 

•8626 

89 

•8254 

43 

•9335 

59 

•8979 

75 

•8603 

90 

•8228 

44 

•9314 

60 

•8956 

76 

•8581 

91 

•8109 

45 

•9292 

61 

•8932 

77 

•8557 

92 

•8172 

46 

•9270 

62 

•8908 

78 

•8533 

93 

•8145 

47 

•9249 

63 

•8886 

79 

'8508 

94 

•8118 

48 

•9228 

64 

•8863 

80 

•848:) 

95 

•8089 

49 

•9206 

65 

•8840 

81 

•8459 

96 

•8061 

50 

•9184 

66 

•8816 

82 

•8434 

97 

•8061 

51 

•9160 

67 

•8793 

83 

•8408 

98 

•8001 

52 

•9135 

68 

•8769 

84 

•8382 

99 

•7969 

53 

•9113 

69 

•8745 

85 

•8357 

100 

•7938 

54 

•9090 

70 

•8721 

See  Alooholism,  Alcoholometbt,  Alooholio  Bevesaoes. 


Alcohol,  Sffeots  of;  AloohoUnn— 

L  £ffectt  of  Alcohol  in  Health.  —  The 
amount  of  absolute  alcohol  taken  by  tem- 
perate people,  in  the  twenty-four  hours,  in 
the  different  forms  of  beer,  wine,  and  spirits, 
varies  generally  from  one  to  two  ounoea. 
More  than  this,  at  all  events  in  the  great 
majority  of  people,  causes  slight  alcoholic 
i^mptoms.  If  the  excess  of  this  quantity  is 
small,  the  symptoms  will  be  in  no  way  evi- 
dent to  others,  but  may  be  appreciated  by 
the  individual  himself,  and  consist  in  firstly 
a  slight  excitement  of  the  faculties  of  the 
bndn,  a  feeling  of  warmth  and  pleasure, 
followed  by  a  general  feeling  of  torpor  and 
transient  drowsiness,  with  a  slight  blunting  of 
the  sensibilities.  The  couple  of  pints  of  beer, 
fovLT  or  five  glasses  of  wine,  or  two  ounces  of 
brandy,  that  men  and  women  engaged  in  the 
ordinary  business  of  life  take  daily,  have  not 
been  proved  to  exercise  the  slight^t  injury — 
in  most  people,  indeed,  digestion  is  aided,  and 
more  work  done,  by  these  moderate  doses.  On 
the  other  hand,  the  slightest  habitual  excess, 
that  excess  which  we  have  spoken  of,  the 
symptoms  of  which  are  not  perceptible  to 
others,  all  evidence— historical,  pathological, 
and  physiological— shows  to  be  injurious.  The 
experiments  of  Anstie,  Farkes,  and  Count  Wol- 
lowios,  appear  to  show  that  any  quantity  of 
alcohol  exceeding  an  ounce  and  a  half  taken 
by  an  adult,  showed  itself  in  the  urine,  which 
these  writers  consider  a  sign  that  the  system 
has  taken  more  alcohol  than  can  be  used  in  the 
body  itself.  The  action  in  slight  doses  is, 
that  it  has  a  sedative  effect  upon  the  nerves, 
and  reddens  slightly  the  lining  membrane  of 


the  stomach,  stimulates  the  secretion  of  the 
gastric  juice,  and  thus  may  in  small  doses,  and 
no  doubt  docs,  promote  the  appetite.  In  excess, 
all  these  effects  are  turned  to  evil,  an  inflam- 
matory condition  of  the  stomach  supervenes, 
compression  of  the  gland-ducts,  from  thicken- 
ing of  the  tissue  around  it,  excessive  mucous 
secretion,  and  great  loss  of  appetite.  When 
carried  into  the  circulation,  it  greatly  increases 
the  force  of  the  heart's  action,  and  at  the  same 
time  paralyses,  as  it  were,  the  inhibitory  ner- 
vous supply  to  the  arteries  and  small  vessels, 
so  that  they  no  longer  oppose  themselves  to 
the  blood-current,  but  dilate.  This  action,  to 
a  small  degree,  occurring  in  persons  of  a  weak 
and  languid  circulation,  is  no  doubt  beneficial ; 
on  the  other  hand,  when  in  excess,  it  is  the 
most  dangerous,  and  is  a  cause  of  a  greater 
portion  of  the  diseases  of  the  heart  and  great 
vessels. 

There  appears  to  be  a  slight  fall  of  tempera- 
ture with  moderate  doses  of  alcohol,  a  very 
decided  fall  with  excessive  doses ;  the  muscu- 
lar and  nervous  system  are  transitorily  stimu- 
lated, and  may  do  more  work  when  small 
doses  are  given  in  cases  of  fatigue,  but  in 
other  cases  there  is  a  marked  torpor  of  the 
nervous,  and  a  want  of  co-ordination  of  the 
muscular  system. 

The  pathological  changes  have  been  well 
studied  by  Dickinson  and  others.  Dickinson, 
in  a  paper  '*  On  the  Morbid  Effects  of  Alcohol  in 
Persons  who  trade  in  Liquor,**  gave  the  results 
of  an  examination  of  149  traders  in  liquor,  aa 
compared  with  149  persons  of  various  trades. 
The  general  results  were,  diseases  of  the  liver, 
mostly  cirrhosis,  more  common  in  the  alco- 
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holic  In  the  Inngi,  tubercle  affected  sixty- 
one  penom  of  the  alcoholic,  forty-four  of  the 
non-alcoholic.  Tubercle  in  the  brain,  liver, 
kidneys,  spleen,  bowels,  mesenteric  glands, 
and  peritoneum  was  twice  as  common  in  the 
alcoholic  as  in  the  non-alcoholic  The  con- 
clusion is  therefore  ineritable,  that  alcohol 
engenders  tubercle  in  the  brain,  inflammations, 
atrt^y,  hsmorrhages ;  in  the  heart  and  ves- 
sels, atheroma,  hypertrophy,  and  other  affec- 
tions, were  all  more  common  in  the  alcoholic 
than  in  the  non-alcoholic  series.  The  evi- 
dence in  kidney  disease  was  not  so  conclu- 
sive, but  some  forms  of  kidney  disease  ap- 
jtear  to  be  increased.  The  author  sums  up 
thnm — 

Alcohol  causes  fatty  infiltration  and  fibroid  en- 
croachment ;  it  engenders  tubercle,  encourages  snp- 
poratioa,  and  retards  healing ;  it  produces  untimely 
atberoma,  invites  hemorrhage,  and  anticipates  age. 
Tha  most  constant  fktty  change,  replacement  by  oil 
of  the  material  of  epithelial  cells  and  muscular 
fibres,  though  i«t>bably  nearly  univenal,  is  most 
noticeable  in  the  liver,  the  heart,  and  the  kidney. 

There  would  appear  also  to  be  special  dis- 
eases produced  by  alcohol  besides  the  more 
common  and  generally -known  ones  of  delirium 
tremens,  alcoholism,  kc  &&,  e,ff, — 

M.  Galesowski  has  described  a  peculiar 
affection  of  the  eyes,  which  he  calls  **  alcoholic 
amblyopia,**  especially  prevalent  during  the 
siege  of  Paris.  In  the  five  months  of  the  siege 
fifty  patients  presented  themselves,  while 
during  the  twelve  months  preceding  the  siege 
only  nineteen  were  met  with.  The  disease  was 
ascribed  to  the  habit  of  taking  alcoholic  drinks 
in  the  morning,  fasting. 

Handfield  Jones  and  Wilks  have  also  de- 
scribed eases  of  alcoholic  paraplegia. 

It  would  also  appear  tolerably  well  estab- 
lished that  alcohol  either  causes  or  increases 
insanity,  though  there  may  be  another  expla- 
nation of  the  fact  that  many  mad  people  have 
been  great  drinkers.    A  large  proportion  of 
those  subject  to  insanity  are  driven  by  their 
morbid  minds  to  drink,  so  that  it  may  be 
'* insanity  causes  drink,**  not  "drink  causes 
insanity. "    The  following  table  Ib  given  by 
Dr.  Joseph  Williams  :— 
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Clkirenton  855 
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Proportion  OMiaed 
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184 

414 

20 

17 

76 

4 

146 

0 

16 

4 

46 

64 
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The  effects  of  alcoholism  are  in  a  pre-eminent 
degree  to  cause  disease,  to  shorten  life,  and 
to  prematurely  age.  Nothing  can  prove  this 
better  than  the  following  statistics  :— 


A  TamptTRto  Tttwm't 
chance  of  LtTlns  1^ 

At  20  •  44^  years. 
„  80  -  86-6      „ 
„  40  =  28  8      „ 
„  60  =  21 -25    .. 
„  60  -  14  285  „ 


An  Intempomta  Pmon's 
duuMC  of  livtnc  U, 

At  20  —  15-6  years. 
,,80-13  8     „ 
,,40-11-6     „ 


50-  10-8 
60-    8  9 
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The   average   duration   of   life   after  the 
commencement   of   habits   of   intemperance 


Among  mechsnics,  working  and  labouring 

men, 18  yeara 

traders,  dealers,  and  merchants,     17    „ 
professional  men  and  gentlemen,    15    „ 

females,  ' H    »> 

Nbl80>'8  Statittiet, 


tt 
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The  Effects  of  Alcohol  in  Diteoic — ^This  sub* 
ject  has  not  been  scientifically  investigated. 
Dr.  Wilks  has  prescribed  it,  however,  in  the 
form  of  rectified  spirit,  but  the  cases  as  yet 
are  too  few  to  form  a  correct  estimate.  The 
truth  really  is  that  it  has  been  prescribed,  even 
by  the  most  eminent  men,  under  the  forms  of 
l)eer,  wine,  and  spirits,  the  strength,  adultera- 
tions, and  composition  of  which  are  seldom  in 
any  given  sample  known,  in  the  most  opposite 
affections,  and  as  a  result,  it  has  been  on  the 
one  hand  extravagantly  given,  and  lauded  to 
a  most  unwarrantable  degree,  while  on  the 
other  hand,  by  another  class  of  observers  it 
has  been  entirely  withheld.  These  facts,  no 
doubt,prompted  thefollovdng  document,  which 
was  pubUsbed  in  1871,  and  signed  by  a  long 
Ust  of  some  of  the  most  eminent  members  in 
the  profession ;  others,  however,  equally  emi- 
nent, refused,  and  withheld  their  signature  on 
various  grounds : — 

As  it  is  believed  that  the  inconsiderate  prescrip- 
tion of  large  quantities  of  alcoholic  liquids  by  medical 
men  for  their  patients  has  given  rise,  in  many  in. 
stances,  to  the  formation  of  intemperate  habits,  the 
undersigned,  while  unable  to  abandon  the  use  of 
alcohol  in  the  treatment  of  certain  cases  of  disease, 
are  yet  of  opinion  that  no  medical  practitioner  should 
prescribe  It  without  a  sense  of  grave  responsibility. 
They  believe  that  alcohol,  in  whatever  form,  should 
be  prescribed  with  as  much  care  as  any  powerftil 
drug,  and  that  the  directions  for  its  use  should  be  so 
framed  as  not  to  be  interpreted  as  a  sanction  for 
excess,  or  necessarily  for  the  continuance  o^  its  use 
when  the  occasion  is  past. 

They  are  also  of  opinion  that  many  people  im- 
mensely exaggerate  the  value  of  alcohol  as  an  article 
of  diet ;  and  since  no  class  of  men  see  so  much  of  its 
ill  effects,  and  possess  such  power  to  restrain  its 
abuse,  as  members  of  their  own  profession,  they  hold 
that  every  medical  practitioner  is  bound  to  exert  his 
utmost  Influence  to  inculcate  habits  of  great  modera- 
tion in  the  use  of  aloohoUo  liquids. 


Btlni    11>D    flnnlj    c 


rlnecd    tbit    tbe  grut 
bDlio  liquon  usone  Uw 

man  Uiu  uj^hlnj!  eliF 


le  hdUth.  tupplDEU,  mid  veiCn 

1b1  proiperltj  shlch  Frovldenu  hu  plicnl  wi 
la  nuh  or  Ihli  nation,  the  miilrnlgn«l  s 


It  ii  itill  a  mRtter  of  dispute  u  to  haw  nlco- 
hoi  u  eliminated  from  tbe  body,  uid  whether 
«ny  of  it  ii  dertroyed,  uotwithitanding  tho 
Tsnarchei  of  Perc;,  Strauch,  Ussuig,  Lalla- 
mand,  Duroy,  Parkea,  Dupr6,  Aaatie,  Thu- 
dichum,  and  othen.  Among  the  moit  recent 
■n  thoie  of  Subbotnr  on  rabbiti.  The  geaenl 
reiQlt  is  ODntiadictory,  Some  ofBrm  that  it 
ii  eliminated  u  aldehyd,  othera  as  carbonic 
acid;  but  the  former  suppoaition  is  almoit 
diiproved,  and  the  eiperimenta  of  Dr.  E. 
Smith  abow  that  the  carbonic  ftddii  deereaaed 
bybrandy  andgin,  andincreaied  bjmm.  The 
ODlf  probable  suppoaition  which  facta  aupport 
tends  to  show  that  the  alcohol  is  turned  into 
Biwtic  aoid  in  the  body,  aome  of  which  nnttea 
with  potaah  and  other  baaea  and  some  ia 
destroyed.  All  pretty  well  agree  that  in 
the  form  of  apiiita  alcohol  ia  of  no  value 
whatever  aa  a  food ;  but  in  the  form  of  beer 
and  wine  it  baa  alight  dietetic  poweia,  natu' 
rally  varying  with  the  amouo  t  and  nature  of  the 
djfierent  sabstancea  held  in  sDlution  in  tbeie 
beveragea.     Sa  Alcoholic  Bevieaoes. 

Dmnkenneaa  and  the  consnmptiau  of  ajririts 
would  appear  to  be  on  the  increaae  Cy  the  dif- 
ferent tetania  in  our  one  country  and  abroad. 
The  imports  of  spirita  in  the  aeTen  yean  from 
ISSO  to  1867  amoDDted  to  70,740,980  gilla., 
whilat  the  importa  in  the  seven  yean  toUow- 
ing— viz.,  from  1867  to  1861— amounted  to 
78,016,071  EaUa.!  showing  an  inereaae  of 
7,306,001  galla.  The  population  has,  however, 
increased  in  the  time,  and  a  deduction  on 
that  acDonnt,  and  a  coTT«ctiDn  in  one  or  two 
other  heads,  are  requimd ;  stiU,  that  there  is 
increase  ia  indiaputable. 

In  Fiance,  the  following  flgnm  by  H.  Hub- 
sou  show  a  remarkable  increase:  — 


ID  ot  Splrtli  fH  each 


rnMB1SZMoI830. IMyearly    . 

„    ISSl  „  18SS a-H      „ 

„    18M  „  IMO lOlS       „ 

„    1841  „  18i» _11  It       „ 

",    18*1  v.  lSS«..'....'.'.'.li-2»      Z 


i)  AIA3 

litres  for  every  inhabituit,  which   is   even 

greater  than  the  highest  of  the  above  flgniet. 
The  demondisation  also  of  the  French  army 
in  the  late  Franco-Piusiian  war  is  almost 
uoanimoaaly  ascribed  to  the  eiceuive  use  of 
■pirituooi  liquon. 

i>ruiijt«nn«si,  at  modifitdby  Baet.—Tht  Uaa- 
sachusettB  Board  of  Heslth  in  1670  under- 
took an  elaborate  inquiry  into  dmnkenneu  as 
it  existed  in  different  parts  of  the  world,  and 
iwncd  B  report  on  it  which  has  been  analysed 
and  aummarised  by  Dr.  Druitt  [Hedioal  Times 
and  O&sette,  April  16,  1ST2).  The  amwen 
they  obtained  aa  to  the  effecta  of  drink  from 
the  1&4  physiDiMu  in  Massachusetts  were 
extremely  conflicting,  but  the  information 
gained  at  to  the  comparative  sobriety  was  in- 
■tructive.  Dr.  Druitt  thua  aummarises  the 
evidence  :— 

Wa  msy  arrange   the  vsrlonn  popolaitons,  «b- 


nnple,   AJeuDdria,  Zantlbar,  and   the   people  of 

2.  Ths  population  Is  Bbomi  to  drink,  but  nitboal 
any  [eatoiiM  of  excess,  b;  the  aaiiren  received  rtnm 
AoMna  and  Plarence.  Athens,  CUU,  Ttnerlffe, 
runchal,  Eayal,  Malta,  Beeral,  Qcnen.  Vienna, 
Biemen,  Lelpslc,  Nicaragua.  Penambuco,  8t  Juan, 
Pare,  Trinidad,  Lima,  and  HodoIdIo. 

8.  People  an  ahown  to  drink  loo  fTeelT,  but  Inoo- 
ceatly  and  without  violence,  bj  the  auivan  ftoB 
Trieste^  Dasel,  Bema,  Zurich,  Frankfort,  Gopen- 
bafen,   Elalnore,    iDkobsma,    Hlajo,    and    Santa 


It  would  seem  from  thii  that  a  great  deal 
depends  upon  the  nature  of  the  liquid  im- 
bibed, whether  wine,  beer,  or  spirita.  Stt 
Alcoholio  Betksageb. 

It  therefore  appeara  unhappily  too  true 
that  there  is  really  an  inoreaae  in  the  oon- 
aumptiou  of  spiritnooa  liquon  in  moet  eoun- 
triei,  and  aa  a  natural,  though  not  inevitable, 
sequence,  an  inoreMe  ol  dtiinkenness.    Pro- 
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feiwr  Levi  givei  the  following  statistics  on 
tiuirabject  in  regard  to  England:  In  1860, 
tfa«  oommittals  for  drunkenness  in  England 
aod  Wales  were  88,000 ;  and  in  1870, 134,000, 
tn  increase  of  50  per  cent.     In  Manchester 
the  increase  from  1860  to  1870  was  375  per 
eeoi,  or,  compnted  according  to  the  increase 
of  popolation,  35*3  per  cent.     In  London, 
dnmkenness  is  in  the  proportion  of  5*43  per 
1000 ;  m  Leeds,  7*40 ;  in  Manchester,  31*13 ; 
sod  in  lirerpool,  42*82.    It  must  he  remem- 
bered, howerer,  that  these  figores  are  based 
upon  mere  oommittals,  which  greatly  depend 
on  the  actirity  of  the  police,  and  the  noisy  or 
quiet  character  of  the  drunkard. 

Whdkar  Alcohol  is  neceuary  or  not — All 
experience,  both  at  home  and  abroad,  shows, 
by  facts  that  cannot  be  disputed,  that  a  person 
csa  do  quite  as  hard  work  without  alcohol 
sa  with  it ;  and  probably,  as  the  limits  be- 
tireen  moderation  and  excess  are  easily  passed, 
and  u  the  generality  of  mankind,  even  with- 
oat  intending  it,  err  on  the  latter  side,  the 
result  is  that  a  comparison  between  total 
abatainers  and  even  temperate  men  generally 
tenninates  in  farour  of  the  former.  It  would 
appear  that  total  abstainers  live  longer,  are 
better  dtixens,  and  can  do  more  work  than 
the  rest  of  mankind.  The  figures  of  the 
United  Kingdom  Temperance  and  General 
Prorident  Institution  go  far  to  prove  the 
shore. 

This  insurance  society  is  divided  into  two 
lections.    One  section  consists  of  abstainers, 
the  other  of  persons  selected  as  not  known  to 
be  intemperate.     The  claims  for  five  years 
anticipated  in  the  temperance  section  were 
£100,446,  but  the  actual  claims  were  only 
£72,676.    In  the  general  section  the  antici- 
pated claims  were  £196,352 ;  the  actual  claims 
no  less  than  £230,297.    In  war,  the  march 
of  2000  miles  in  the  War  of  Independence  by 
Comwallis  and  his  troops  (1783),  the  Maroon 
War  of  Jamaica,  the  400  miles'  march  of  an 
Engjliah  army  across  the  desert  from  Komer, 
on  the  Red  Sea,  a  march  of  1000  miles  in  the 
Kaffir  War,  experience  at  sieges,  in  action,  in 
hot,  temperate,  and  cold  climates,  where  ab- 
itinenoe  was  either  forced  through  drcum- 
itaoees,  or  followed,  shows  to  every  unpreju- 
diced mind  that  soldiers  endure  more  fatigue, 
sre  healthier,  and  fight  better  without  stimu- 
hmta  than  with  them,  and  this  fact  is  endorsed 
hy  every  commander  of  the  present  day.    The 
cxeeia  and  abase  of  spirits,  as  before  remarked, 
loct  the  French  their  n^Uajpratige  in  the 
Utewar. 

In  very  hot  and  very  cold  climates  the 
Indian  ofaserreis  and  the  Arctic  explorers  all 
unite  in  condemning  its  nse  in  the  slightest 
ctten,  or  even  in  moderate  doses.    It  does 


not  warm  the  body  in  cold  climates,  and 
the  reaction  that  follows  the  exciting  of  the 
circulation  is  followed  by  a  dangerous  depres- 
sion ;  whilst  in  hot,  it  combines  with  the 
climate,  and  quickly  produces  disease. 

In  this  country  and  others,  various  attempts 
have  been  made  to  repress  the  grovdng  evil 
of  drunkenness.  Mr.  Dalrymple  introduced 
a  bill  in  1871,  which,  if  it  had  passed,  would 
have  committed  the  poorer  class  of  habitual 
drunkards  to  a  reformatory,  while,  prac- 
tically, it  would  have  allowed  the  opulent 
drunkard  to  go  free,  unless  he  was  convicted 
of  drunkenness.  The  American  law  makes 
no  invidious  distinction  in  this  way,  but 
treats  sll  alike.  The  following  is  an  American 
statute  on  the  subject : — 

Sevited  Statuta  of  New  ForX;.— Title  IL  of  the 
custody  aod  disposition  of  the  estates  of  idiots, 
lunatics,  persons  of  unsound  mind,  and 
drunkards. 

Section  II. — Whenever  the  overseers  of  the  poor 
of  any  city  or  town  in  this  State  discover  any  person 
resident  therein  to  be  an  habitual  drunkard,  having 
property  to  the  amount  of  2M  dollars,  which  may  be 
endangered  by  means  of  such  drunkenness,  it  shall 
be  their  duty  to  make  application  to  the  Court  of 
Chancery  for  the  exercise  of  its  powers  and  Juris- 
dictions. 

Section  III. — If  such  drunkard  have  property  to 
an  amount  less  than  250  dollars,  the  orerseers  may 
make  such  application  to  the  Court  of  Common 
Pleas  of  the  county,  which  is  hereby  vested  with  the 
same  powers  in  relation  to  the  person  and  real  and 
personal  estate  of  such  drunkard  as  are  by  this  title 
conferred  in  the  Court  of  Chancery,  and  shall  in  all 
respects  proceed  in  like  manner,  sut^ect  to  an 
appeal  to  the  Court  of  Chancery. 

In  England  the  Total  Abstinence  Society 
have  made  great  efforts  to  inculcate  their 
doctrines.  Unfortimately,  however,  zeal  so 
often  leads  their  votaries  beyond  the  bounds 
of  discretion,  that  it  brings  them  into  ridicule, 
although  they  certainly  have  reason  and  ex- 
perience on  their  side. 

At  Versailles,  the  mayor  in  1850  estab- 
lished temperance  prizes,  varying  from  2000 
francs  to  50.  These  were  conferred  upon  the 
most  honest,  frugal,  and  temperate  workmen 
in  Versailles. 

Aloohdlometry  —  This  word  signifies 
the  determination  of  the  amount  of  alcohol 
in  any  given  liquid.  This  may  be  done  in 
a  great  variety  of  ways. 

1.  By  using  instruments  called  hydrometers, 
which,  by  sinking  to  a  certain  depth,  indicate 
the  specific  gravity.  The  Revenue  use  Sykes' 
hydrometer,  but  there  are  others  made  of  glass 
which  are  in  use,  and  are  much  dheapQT. 
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2.  B;  diatiUing  tlio  alcohol  in  a  mora  01 
leu  pni«  BtiiUj  from  tho  liquid  Bopptmod  to 
oonUin  it,  ud  tLen  taking  ita  .peoifio  gravity. 

3.  QcDniiig'i  method  — ban  the  tampan- 
toie  of  the  npoor. 


4.  From  the  hoiling-pt^t. 

B.  Fiom  the  eipuuion  of  tha  Uqidd  vbai 


TA£LE  ihowing  tbe  Dmretnu  and  TALcra  OF  Bpieito  at  60°  I.  oone^pnidlug  to  r 
indication  of  Sykts'  HyOrometer. 
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7-  From  the  difference  between  the  ipeoific 
gnvity  before  and  after  ebullition. 

&  Bnnde's  method. 

9.  Organic  analysia. 

L  Sykes*  hydrometer  ia  a  naeful  initmment, 
tod  is  employed  by  the  Bevenue.  There  are 
tAbiet  always  sold  with  the  instrument,  and 
full  directions  for  use.  The  one  on  the  pre- 
ceding  page  may,  however,  be  usefuL  It  is 
taken  from  Loftas*s  **  Inland  ReTeniie  Officers' 

2.  The  seeond  method,  for  medical  officers 
of  health  and  analysts,  is  the  best,  as  it  is 
vpetuJlj  applicable  to  beer,  wine,  sweetened 
ipirits,  &0.  &c  300  parte  of  the  liquid  to  be 
«iamined  is  accurately  measured  and  distilled 
in  a  retort,  until  exactly  a  third  has  passed 
orer.  Sometimes  salt  is  added  to  the  liquid, 
in  order  to  raise  ite  boiling-point.  The  specific 
grsTity  of  the  distillate  is  now  taken,  and  the 
percentage  fousd  from  the  foregoing  table. 
In  practice  it  is,  however,  generally  con- 
Tenient  to  opemie  on  smaller  quantities  than 
the  foregoing.  Take  100  centimetres ;  distil 
over  about  a  third ;  dilute  it  with  water  until 
it  weighs  50  grammes ;  bring  up  the  tempera- 
ture to  16-5'  C.  (or  60"  F.) ;  then  fiU  a  60- 
gramme-spedfic-gravity  bofctle,  and  weigh  and 
calmlste  by  the  aid  of  the  table  as  before,  or 
the  following  short  one  may  be  used : — 


TABLE  showing  the  Alcohouo  Content 
BY  Volume  of  Boiling  Spiettb  and  of 
THEIB  Vapour.  From  the  temperature  of 
the  latter,  as  observed  by  a  thermometer. 
By  GfiONiNO. 
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It  is  unnecessary  to  add  that,  as  the  dis- 
tillate weighed  50  grammes,  the  strength  of 
the  distillate  must  be  halved  to  arrive  at  the 
*trength  of  the  original  liquid.  For  instance, 
if  the  specific  gravity  of  a  distiUate  of  50 
gnmnes  ia  '9884,  the  strength  of  the  beer  or 
other  liquid  ia  not  7  per  cent.,  but  3*5. 

1  Gr9ning't  method  is  based  on  the  fact 
that  the  temperature  of  the  vapour  is  an 
exact  measure  of  the  strength  of  the  alcohol, 
iMit  it  ii  more  valuable  to  the  distiller  and 
i«ctifier  than  to  the  analyst  or  health  officer. 
The  holb  of  a  thermometer  is  put  (on  the 
•Ottll  Male)  into  a  flask  with  a  bilateral  tube, 
»d  the  temperature  of  the  vapour  carefully 
Boted.   The  following  table  may  be  used : — 


4.  The  Boiling-Point. — ^Within  certain  limits 
the  boiling-point  of  alcoholic  liquids  is  not 
materially  altered  by  admixture  with  saline 
and  organic  matter.  A  thermometer  with  a 
movable  scale  is  employed.  Before  using  it 
the  thermometer  is  immersed  in  boiling  dis- 
tilled water,  and  the  212°  of  the  scale  accu- 
rately adjusted  to  the  level  of  the  mercury ; 
it  is  then  ready  for  several  hours'  operation, 
or  even  an  entire  day,  if  no  considerable  vari- 
ations of  atmospheric  pressure  are  expe- 
rienced. 

The  other  methods — viiL,  the  expansion  of 
the  liquid  and  the  tension  of  the  vapour — 
require  special  instruments,  such  as  SUber- 
mann*8  dilatatometer,  and  (Teissier's  alcoholo- 
meter, and  though  in  their  way  excellent,  are 
not  likely  to  be  used  by  medical  officers  of 
health. 

The  following  tables  will  be  found  useful : — 

TABLE  exhibiting  the  Boilino-Points  of 
Mixtures  of  Alcohol  and  Water  of  the 
given  strengths.    By  Gronino. 
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TABLE  showing  the  BoiLiNO-PoiNTS  OF 
Undeii-Proof  Spirit.— (Urb.) 


BoUins-Point 

Pn«entitff8 

Comcpondlng 

(F.) 

sireufUi. 

SpeciOc  Uraritjr. 

178  r. 
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•9200 

179  75 

10  a.  P. 

•9321 

180-4 

20    „ 
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•9600 

185  0 
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189- 
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70    „ 
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202- 

OJ    „ 

•9920 

Brando's  method  has  no  claim  to  accuracy, 
bat  it  is  extremely  expeditious,  and  therefore 
often  convenient.  The  liquid  is  put  into 
a  graduated  glass  tube,  decolourised  by  a 
strong  solution  of  subacetate  of  lead  and 
powdered  litharge,  and  then  saturated  with 
carbonate  of  potash.  After  remaining  at  rest  a 
little  time  the  alcohol  floats  to  the  surface  in 
a  well-marked  stratum,  the  volume  of  which 
is  then  read  ofiT. 

In  certain  cases  a  very  small  quantity  of 
alcohol  may  have  to  be  operated  on.  There 
would  then  appear  no  other  way  of  determin- 
ing it  than  by  actual  organic  analysis,  and 
calculation  of  it  as  carbonic  anhydride  and 
water. 

Alooholio  Beverasres,  Zffeots  of— 

The  more  commonly  used  spirits— brandy, 
whisky,  gin,  and  rum — have  an  action  simi- 
lar to  alcohoL  But  the  flavouring-matters, 
essential  oils,  and  adulterations  that  they 
contain  modify  their  action  considerably. 
The  alcohol  also  often  contains  minute  traces 
of  ether,  and  is  mixed  with  small  quan- 
tities of  butyl,  propyl,  and  amyl  alcohols. 
They  are  the  worst  form  of  alcoholic  bever- 
ages, as  they  are  frequently  taken  un- 
diluted; and  the  evidence  appears  clear 
that  intemperance  from  spirits  shortens 
life  more  than  intemperance  from  other  in- 
toxicating drinks.  The  difiTerent  species  of 
beer,  porter,  &c.,  when  pure  and  unadul- 
terated, appear  to  act  to  a  very  slight  degree 
as  a  food.  Liebig  observed  that  less  bread  was 
eaten  in  families  where  beer  was  drunk.  The 
starchy  and  extractive  matters  in  the  beer  act 
like  sugar,  &c,  and  tend  to  raise  fat ;  indeed, 
those  who  drink  freely  of  this  liquid,  it  is  well 
known,  generally  become  corpulent.  The  bit- 
ter also  is  stomachic  and  tonic.  The  action  of 
the  free  acids  is  not  known.  Certain  it  is,  how- 
ever, that  some  people  cannot  drink  a  glass  of 
beer  without  experiencing  rheumatic  pains  in 
the  joints,  which  has  been  ascribed  to  the 
acidity.  The  heavy,  low-priced  beer  occasions 
dronkennesi  of  a  peooliarly  brutal  character. 


Wines  are  so  various  that  little  can  be  sud 
of  them  in  a.  general  way.  The  clarets  and 
subacid  wines  are  highly  antiscorbutic,  and 
the  light  wines  are  to  be  reoonunended  in 
preference  to  the  stronger.  Port,  aherry, 
beer,  stout,  &c.,  appear  to  predispose  to  gout 
sooner  than  claret,  light  German,  and  other 
wines.  There  may  be  a  little  nourishment  in 
the  albuminous  principle  of  the  wine,  but  this 
is  not  proved.  It  is  probable  that  the  vege- 
table salts,  the  ethers  and  sugar,  play  the  most 
important  part  in  the  system.  Red  subacid 
wines  have  been  proposed  to  be  introduoed  as 
a  drink  in  the  navy  on  account  of  their  anti- 
scorbutic powers.  Some  of  the  Indian  alcoholic 
drinks  appear  to  cause  a  temporary  madness. 

For  the  effects  of  robur,  absinthe,  &c.,  9U 
Absinthe,  Robub. 

The  following  is  Mr.  Brando's  table,  oor^ 
rected  by  Dr.  Henderson,  and  will  show  the 
strength  of  wines  and  spirits  in  use  in  this 
country  and  elsewhere. 

PROPORTION  of  Alcohol,  sp.  gr.  0*825,  in 
100  parts  by  measure  of  the  following 
Wines  and  Malt  and  Spirituous  Liquors: 


1.  Llssa 


If 


Average 
H. 
2.  Raisin  wine   . 


3. 


It  • 

Average 
Marsala 
I* 


26-47 

24  35 
25^41 
16-90 
26-40 
25-77 
23  20 

25  12 
26-03 
S5-06 
25-09 
18  40 


6. 


6. 
7. 


Average 
H. 

Port,  average  of 

six  kinds      .    23-48 

Highest     25  83 

Lowest  .    21-40 

Madeira         .    24-42 

.    23^3 

(Seicial)  21  45 

.    19-24 

Average 

Currant  wine 

Sheny    . 


If 

If 
If 


It 
ti 
ft 


22127 
20-55 
19-81 
19-83 
18-79 
18125 
1917 
19  79 
19-76 


Average 

8.  Teneriffe 

9.  Goiares  . 

10.  LacrymaChri8U1970 

11.  Con8tantia(wh.}  19-75 

„  (red)  18^2 

H 

12.  Lisbon   . 

13.  Malaga 

14.  Bucellas 


15.  Red  Madeira 


Average 

16.  Gape  Mu.scat . 

17.  Cape  Madeira 

tt 

Average 

18.  Grape  wine    . 

19.  Galcavella 


ft 


Average 


14-50 
18-49 
18.94 
18  49 
22-30 

18  40 
20-35 
18-26 
22^4 
20  50 
1811 
2061 
18-11 

19  20 
18  10 
18-65 


20.  Vidonia. 

21.  Alba  Flora 

22.  Malaga 

23.  White  Hermit- 

age 

24.  BoussUloa      . 


t» 


25.  Claret 

ft 

If 
t» 


Average 


Average 
H. 
26.  Malmsey  Ma- 
deira 
Lunet     . 
Scheraas 

29.  Syracuse 

30.  Sauteme 
3L  Bargundy 


19-2S 
1726 
17-26 

17-43 
19-00 
17-20 
18-18 
17-11 
16-32 
14-08 
lS-91 
15  10 
12-01 


27. 
28. 


tt 
It 


ft 


16-40 
U-62 
15-52 
15-28 
14-22 
16-60 
15-22 
14-52 
11-05 
Average    14*57 

32.  Hock  .14-37 

„  .     1300 

,,  (Old,  in  cask)  8-88 
Average    12-08 
Badesheimer — 

1811,  H.    10-72 

1600.  H.    12^2 

Average,  H.    11  47 

Johannisberger, 

H.  8-71 

33.  Nice       .        .14-63 

34.  Bardao  .        .    lS-88 
36.  Tent  .     13  30 

36.  Champagne(sUll)13-80 

„  (sparkling)  12  80 
(red)    12-56 
.     11-80 
Average    12-6t 

37.  Red  Hermitage  12-32 

38.  Yin  de  Grave     1304 

12-80 

Average    13-37 

89.  Frontlgnao     .    12-70 


It 
It 
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fO,  C5te  RAtie     .    12  32 
*l.  OoQiebenywinell-M 
•2.  OnogewlDe,aTe- 
ngeottix  ma- 
ples made    by 
London  mann- 
teclorer        .    11*26 
43.  Tokay    .        .      ©-88 
44.Bderwine     .      0-87 
45.  Rhenish  wine.H.  8-71 
4fli  Oder,  highest 

arenge  0*87 

Lowest       6*21 
47.  Perry,  average  of 
four  samples      7*28 


48.  Mead     . 

49.  Ale,  Barton  . 
,,  Edinburgh 
,,    Dorchester 

Average 
60.  Brown  stoat  . 

51.  London  port^, 

average 
London  small- 
beer,  average 

52.  Brandy  . 

53.  Ram 

54.  Gin 

55.  Scotch  whisky 

56.  Irish  whisky  . 


7-32 
8*88 
6-20 
5-56 
6-87 
6-80 

4*20 

1-28 
53  38 
53-68 
51-60 
54*32 
53^ 


S5  ft  80  Tier.  c.  94. 
in  Ad  far  SefnUaUng  (he  Sale  of  Intoxicating 
Liquon^—^lOlk  August  1872.) 

•  •••••• 

Adulteration. 

Sect  19. — (1.)  Every  person  who  mixes  or  causes 
to  be  mixed  with  any  intoxicating  liquor  sold  or  ex- 
posed fOT  sale  by  him  any  deleterious  ingredient, 
Uukt  is  to  say,  any  of  the  ingredients  specified  in  the 
first  sch«!ule  to  this  Act,  or  added  to  such  schedule 
by  ^7  Order  in  Council  made  under  this  Act,  or  any 
ingredient  deleterious  to  health  ;  and 

(S.)  Every  person  who  knowingly  sells,  or  keeps,  or 
exposes  for  sale  any  intoxicating  liquor  mixed  with 
■ay  ddeterious  Ingredients  (in  this  Act  referred  to 
ss  sdolteiated  liquor),  shall  be  liable  for  the  first 
o0B)ce  to  a  penalty  not  exceeding  twenty  pounds,  or 
to  imprisonment  for  a  term  not  exceeding  one  month, 
vith  or  without  hard  labour ;  and  for  the  second  and 
say  lobeequent  offence  to  a  penalty  not  exceeding 
eoe  hundred  pounds,  or  to  imprisonment  for  a  term 
Bfit  exceeding  three  months,  with  or  without  hard 
ktteor,  and  to  be  declared  to  be  a  disqualified  per- 
Mo  for  a  period  of  not  less  than  two  years  nor  ex- 
ceeding ten  years,  and  shall  also  in  the  case  of  the 
flrst  ss  well  as  any  subsequent  offence  forfeit  all 
adulterated  liquor  in  his  possession  with  the  vessels 
•ODtdning  the  same.  Where  the  person  so  convicted 
fa  a  licensed  person,  he  shall  further,  in  the  case  of  a 
Mcood  or  any  subsequent  offence,  be  liable  to  forfeit 
Jbii  license,  and  the  premises  in  respect  of  which  such 
l»ease  is  granted  shall  be  liable  to  be  declared  to  be 
diaqutlified  premises  for  a  period  of  not  less  than  two 
yean  nor  exceeding  five  years. 

In  the  ease  of  a  first  offence  and  any  subsequent 
sffesoe  until  tiie  license  is  forfeited,  the  conviction 
dan  be  recorded  on  the  license  of  the  person  con- 
Tictod. 

Where  a  licensed  person  is  convicted  of  any  offence 
aader  this  section,  and  his  license  is  not  forfeited  for 
Mdi  offence^  the  police  authority  of  the  district  shall 
csoe  a  placard  stating  such  conviction  to  be  affixed 
te  tiie  premises.  Such  placard  shall  be  of  such  size 
ttd  fonn,  and  shall  be  printed  wiUi  such  letters,  and 
■ban  contain  such  particulars,  and  shall  be  alfixed  to 
■di  parts  of  the  licensed  premises  the  police  autho- 
Hty  msy  think  fit,  and  such  licensed  person  shall 
ke^  the  same  affixed  during  two  weeks  after  the  same 
b  frit  afflxed ;  and  if  he  fails  to  comply  with  the  pro- 
Tidoos  of  this  section  with  respect  to  keeping  affixed 
*Kk  placard,  or  defkcea  or  allows  such  placard  to  be 
^cteed,  or  if  the  aamtf  is  defaced,  and  he  fails  forth- 
viib  to  iHMV  Ihe  auiie,.lM  shall  be  liable  to  a 


penalty  not  exceeding  forty  shillings  for  every  day 
on  which  the  same  is  not  so  undefaced,  and  any  con- 
stable may  affix  or  reaffix  such  placard  during  the 
said  two  weeks,  or  such  further  time  as  may  be 
directed  by  a  court  of  summary  Jurisdiction. 

20.  Every  licensed  person  who  has  in  his  posses- 
sion or  in  any  part  of  his  premises  any  adulterated 
liquor,  knowing  it  to  be  adulterated,  or  any  delete- 
rious  ingredient  specified  in  the  first  schedule  here- 
to, or  added  to  such  schedule  by  Order  of  Her  Majesty 
in  Council,  for  the  possession  of  which  he  is  unable 
to  account  to  the  satisfaction  of  the  court,  shall  be 
deemed  knowingly  to  have  exposed  for  sale  adulte- 
rated liquor  on  such  premises. 


23.  Any  of  the  following  officers,  that  is  Ui  say, 
any  superintendent  of  police,  or  other  constable 
authorised  in  writing  by  the  police  authority  so  to 
do,  and  any  officer  of  Inland  Revenue,  may  procure 
samples  of  any  intoxicating  liquor  from  any  person 
selling  or  keeping  or  exposing  the  same  for  sale  (in 
this  section  referred  to  as  the  vendor) ;  he  may  pro- 
cure such  samples  either  by  purchasing  the  same,  or 
by  requiring  the  vendor  to  show  him  and  allow  him 
to  inspect  all  or  any  of  the  vessels  in  which  any  in- 
toxicating liquor  in  the  possession  of  the  vendor  is 
stored,  and  the  place  of  the  storage  thereof,  and  to 
give  him  samples  of  such  intoxicating  liquor  on  pay- 
ment or  tender  of  the  value  of  such  samples. 

If  the  vendor,  or  his  agent  or  [servant,  when  re- 
quired in  pursuance  of  this  section,  refuses  or  fails  to 
admit  the  officer,  or  refuses  or  wilfully  omits  to  show 
all  or  any  of  the  vessels  in  which  intoxicating  liquor 
is  stored,  or  the  place  of  the  storage  thereof,  or  to 
permit  the  officer  to  inspect  the  same,  or  to  give  any 
samples  thereof,  or  to  furnish  the  officer  with  such 
light  or  assistance  as  he  may  require,  ho  shall  be 
liable  to  the  same  penalty,  forfeiture,  and  disqualifi- 
cations as  if  he  knowingly  sold  or  exposed  for  sale 
adulterated  liquor. 

When  the  officer  has  by  either  of  the  means  afore- 
said procured  samples  of  intoxicating  liquor,  he  shall 
cause  the  same  to  be  analysed,  at  such  convenient 
place  and  time,  and  by  such  person,  as  the  Commis- 
sioners of  Inland  Revenue  may  appoint;  provided 
always  that  a  reasonable  notice  shall  have  been  given 
by  such  officer  to  the  vendor  by  whom  such  sample  was 
furnished,  to  enable  such  vendor,  if  he  think  fit,  to 
attend  at  the  time  when  such  sample  is  open  for 
analysis ;  and  if  it  appear  to  the  person  so  analysing 
that  the  said  samples  of  intoxicating  liquor  are  adul- 
terated liquor  within  the  meaning  of  this  Act,  he 
shall  certify  such  fact,  and  the  certificate  so  given 
shall  be  receivable  as  evidence  in  any  proceedings 
that  may  be  taken  against  any  person  in  pursuance 
of  this  Act,  subject  to  the  right  of  any  person  against 
whom  proceedings  are  taken  to  require  the  attend- 
ance of  the  person  making  the  analysis  for  the  pur- 
pose of  cross-examination. 

The  vendor  may  require  the  officer.  In  his  pre- 
sence, to  annex  to  every  vessel  containing  any 
samples  for  analyses  the  name  and  address  of  the 
vendor,  and  to  secure  with  a  seal  or  seals  belonging 
to  the  vendor  the  vessel  containing  such  samples, 
and  the  name  and  address  annexed  thereto,  in  such 
manner  that  the  vessel  cannot  be  opened,  or  the 
name  and  address  taken  oil;  without  breaking  such 
seals ;  and  a  corresponding  sample,  sealed  by  such 
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officer  with  his  own  teal,  shall,  if  required,  be  left 
with  the  Tendor  for  refei^nce  in  case  of  disputes 
ail  to  the  correctness  of  the  analysis  or  otherwise ; 
and  the  certificate  of  the  person  who  analyses  such 
samples  shall  state  the  name  and  address  of  the 
vendor,  and  that  the  vessels  were  not  open,  and  that 
the  seals  securing  to  the  vessels  the  name  and  ad- 
dress of  the  vendor  were  not  broken,  until  such  time 
as  he  opened  the  vessels  for  the  purpose  of  making 
his  analysis  ;  and  in  such  case  as  aforesaid  no  certi- 
ficate shall  be  receivable  in  evidence  unless  there  is 
contained  therein  such  statement  as  above,  or  to  the 
like  effect 

Any  expenses  incurred  in  analysing  any  intoxicat- 
ing liquor  of  a  vendor  in  pursuance  of  this  section 
shall,  if  such  vendor  be  convicted  of  selling  or  keep- 
ing, or  exposing  for  sale,  or  having  in  his  possession 
adulterated  liquor,  in  contravention  of  this  Act,  be 
deemed  to  be  a  portion  of  the  costs  of  the  proceed- 
ings against  him,  and  shall  be  paid  by  him  accord- 
ingly. In  any  other  event  such  expenses  shall  be 
paid  as  part  of  the  expenses  of  the  officer  who  pro- 
cured the  sample. 


the  joirUUu  alga,  of  which  160  ipedei 
known  as  natives  of  the  British  Islands.        -In 
the  manufaoture  of  kelp  all  the  Tarietie*     oi 
this  division  may  he  used.    The  edihle  sorti 
(tee  ALOiE,  Mabinb)  helong  to  the  same  gro-oi), 
as  do  also  those  which  the  agrienltorista  ein* 
ploy  for  manure.    The  following  table,  giviiv 
the  results  of  several  analyses  of  differeoi 
kinds  of  algie,  will  show  the  remarkably  lup 
quantity   of   nitrogen    contained     in    theie 
plants :— 


KindjofAIgn. 


First  Soheduls. 

Ddeteriout  Ingredientt. 

Cocailut  7nd  Jcu«,chloride  of  sodium.otherwise  com- 
mon salt,  copperas,  opium,  Indian  hemp,  strychnine, 
tobacco,  darnel  seed,  extract  of  logwood,  salts  of 
sine  or  lead,  alum,  and  any  extract  or  compound  of 
any  of  the  above  ingredients. 

Aldehyd— A  name  given  by  chemists  to 
a  class  of  bodies  intermediate  between  the 
alcohols  and  the  ncids.  Each  of  the  alcohols 
may  be  made  to  furnish  its  aldehyd.  (See 
Alcohol.)  Thus  we  have  acetic,  propionic, 
butyric,  and  valeric  aldehyd.  They  are  less 
oxidised  than  the  acids,  and  the  general  prin- 
ciple in  preparing  them  is  by  gradual  oxidation. 
Thus,  if  the  vapour  of  alcohol  is  transmitted, 
mixed  with  air,  through  a  porcelain  tube, 
heated  to  low  redness,  or  if  it  is  acted  upon 
by  chromic  or  nitric  acid,  aldehyd  is  formed. 
The  most  usual  way,  however,  is  that  of  liebig, 
who  distilled  alcohol  with  sulphuric  acid  and 
black  oxide  of  manganese. 

Aldehyd,  thus  prepared,  is  a  volatile  liquid, 
inflammable,  neutral  to  test-paper,  forming  a 
crystalline  substance  with  ammonia,  and  a 
brown  resinous  mass  with  liq.  potassaa.  It 
reduces  the  salts  of  silver,  and  with  chlorine 
forms  chloraL 

It  is  a  test  for  alcohol,  which  may,  by  any  of 
the  above  processes,  be  converted  into  aldehyd. 

Ale— /SKee  Beer. 


Chondrus     crispus, 
bleached,  from  Bew- 
ly  Evans 

Chondrus  crispus,  un- 
bleached. Bally- 
castle 

Qigartina  mamillosa, 
Ballycastle 

Chondrus     crispus, 
bleached,  2d  experi- 
ment  

Chondrus  crispus,  un- 
bleached, 2d  experi- 
ment  

Laminaria  digitata,  or 
dulse  tangle 

Rhodomenia  palmata. 

Porphyra  laciniata.... 

Iridaea  eduHs 

Alaria  esculenta 


Wftt«r. 


17-92 

21-47 
21*55 

19  79 

19-96 

21-88 
1666 
17  41 
19-61 
17-91 


Diy 
Miutor. 


82-08 

78  53 
78-45 

80-21 

80-04 

78-62 
83  44 
82-59 
80-39 
82-09 


PerocBt 

KitmKeo 
inDrr 
lfau«r. 


1534 

2142 
2-198 

1485 

2  510 

1588 
8-465 
4-650 
3-088 
2-424 


9-58T 

13-387 
13  737 

9-281 

15-687 

9-925 
21-656 
29002 
19-300 
15-150 


tribe  of  subaqueous  plants,  in- 
duding  sea-weeds  (Fucut)^  and  the  lavers  ( Ulva) 
growing  in  salt  water,  and  the  fresh-water 
confervas.  Those  sea- weeds  which  are  of  com* 
merdal  value  belong  to  the  great  division  of 


It  would  then  appear  from  these  gratifying 
results  that  sea-weeds  are  among  the  most 
nutritious  of  vegetable  substances — richer  in 
nitrogenous  matter  than  oatmeal  or  Indian 
com.  The  varieties  at  present  used  are  the 
following  :  Porphyra  laciniata  and  vulgcwiM, 
called  laver  in  England,  8toke  in  Ireland,  and 
8louk  in  Scotland.  Chondrus  erispuM,  called 
carrageen  or  Irish  moss,  and  also  pearl-mosi 
and  sea-moss.  Laminaria  digitcUOt  known  as 
the  sea-girdle  in  England,  tangle  in  Scotland, 
and  red-ware  in  the  Orkneys ;  and  Laminaria 
saccharina,  Alaria  esculenta,  or  bladder-lock^ 
called  also  hen-ware,  and  honey-ware  by  the 
Scotch.  Ulva  laiissima  or  green  laver — J?Ao- 
domenia  palmata,  or  dulst  of  Scotland. 

These  are  the  principal  varieties  which  are 
eaten  by  the  coast  inhabitants  of  this  country 
and  the  Continent ;  indeed  in  parts  of  Scot- 
land and  Ireland  they  form  a  considerable 
portion  of  the  diet  of  the  poor.  The  lavers, 
under  the  name  of  **  marine  sauce,  *'  were  once 
esteemed  a  luxury  in  London.  The  first  thing 
to  be  done  in  preparing  them  for  food  is  to 
steep  them  in  water,  to  remove  the  saline 
matter,  and  in  some  cases  a  little  carbonate 
of  soda  added  to  the  water  will  remove  the 
bitterness.    They  should  then  be  stewed  in 
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^viier  or  milk  imtQ  they  become  tender  and 
iBooilagnioai.  Pepper  and  vinegar  are  the 
htit  eondjmenta  to  flayoor  them  with. 

Alffts  in  WtUer. — In  nearly  all  waters  alg» 
an  i^etent,  and  they  cannot  be  held  to 
iadicate  any  great  imparity;  to  condemn 
viter  beeaiue  of  their  presence  would  be 
mDj  to  condemn  all  waters,  even  rain,  in 
vhich  minnte  algdd  yeaicles  {jprotocooci)  are 
often  foond. 


Food. 


—  The  term  alkali  is  of  Arabic 
origin ;  it  was  given  in  the  first  instance  to 
carbonate  of  soda,  or  sodic  carbonate,  which 
vu  then  obtained  from  the  ashes  of  sea- 
weeds ;  bat  it  is  now  extended  to  a  class  of 
nbstaaees  possessing  many  qoalities  exactly 
tbe  reverse  of  those  of  acids.  An  alkali  is 
Mdnble  in  water,  and  produces  a  liquid,  soapy 
to  the  touch,  and  of  a  peculiar  nauseous  taste ; 
it  restores  the  blue  colour  to  vegetable  infu- 
nons  which  have  been  reddened  by  an  acid. 
It  turns  many  of  these  Uue  colours  into  green, 
M  in  the  cases  of  a  solution  of  red  cabbage 
sad  of  sjTup  of  violets ;  and  it  gives  a  brown 
eoloar  to  vegetable  yellows,  such  as  those  of 
tumoic  and  rhubarb.  For  the  regulations 
applicable  to  alkali-works,  see  Alkali  Acts. 


principal  Alkali  Act 
ii  the  26  &  27  Vict.  c.  24,  amended  by  37 
k  38  Yict.  e.  43,  the  amended  Act  coming  into 
operstioD  in  1875. 

Erery  alkali-work  must  be  carried  on  so  as 
to  ensure  the  condensation  of  not  less  than 
K  per  cent,  of  muriatic  acid  evolved  therein ; 
and  it  must  be  so  condensed  that  in  each 
enlsc  foot  of  air,  smoke,  or  chimney  gases 
Mcaping  from  the  works  into  the  atmosphere 
there  is  not  contained  more  than  one-fifth  part 
ef  a  grain  of  muriatic  add.  Penalty  for  first 
aoavietion,  £50;  for  second  and  other  of- 
fenees,  £100,  or  less  (26  &  27  Vict.  o.  124, 
a4;  37&  38  Viet  c  43,  s.  4). 

The  owner  of  every  alkali-work  is  also 
hood  to  *'  use  the  best  practicable  means  of 
prerenting  the  discharge  into  the  atmosphere 
of  an  other  noxious  gases  arising  from  such 
voik,  or  of  rendering  such  gases  harmless 
when  discharged."  The  noxious  gases  are 
iefincd  to  be  sulphuric  acid,  sulphurous  acid 
(exoept  that  arising  from  the  combustion  of 
coab),  nitric  acid,  or  other  noxious  oxides  of 
aitrofen,  sulphuretted  hydrogen,  and  chlorine 
(S7k38  Vict.  e.  43,  s.  5  and  8). 

Ihe  owner  is  liable  for  any  offence  against 
the  Alkali  Acta,  unless  he  prove  that  the 
offcBce  was  committed  by  some  agent,  ser- 
nat,  or  woikmaii,  and  without  his  knowledge, 


in  which  case  the  agent,  &c.,  is  liable  (26  & 
27  Vict,  c  124,  B.  6). 

Every  alkali-work  must  be  registered: 
penalty  for  neglect,  £5  per  day  (ibid.  s.  6). 

Powers  are  given  to  owners  to  make  special 
rules  for  the  guidance  of  their  workmen  (ibid. 
s.  13). 

AUrallinetry— This  is  the  reverse  of  aci- 
dimetry,  and  signifies  the  chemical  determi- 
nation of  alkali  in  any  given  sample  or  solu- 
tion. 

This  may  be  determined  by  several  methods. 

If  the  alkali  is  dissolved  in  pure  water,  the 
specific  gravity  may  be  taken,  and,  by  the  aid 
of  the  following  tables  the  percentage  com- 
position ascertained. 

If  the  alkali  is  in  the  form  of  carbonate, 
the  carbonic  acid  may  be  expelled  by  an  acid, 
and  from  the  loss  the  amount  of  alkali  ascer- 
tained. — (Fbesenius  and  Will.  )  In  the  case  of 
ammonia,  the  colorimetric  method  described 
under  Water  Analtsis  may  be  used. 

The  more  usual  method,  however,  is  based 
upon  the  capacity  of  the  base  to  saturate  acids. 
(For  the  method  of  Fresenius  and  Will,  tee 
AoiD,  Gabbonic.  )  This  method  only  requires 
one  fluid  of  known  strength,  e,g,,  a  standard 
sulphuric  acid. 

(a)  In  order  to  prepare  this,  5  grammes  of  car- 
bonate of  soda  are  ignited  gently  in  a  platinam 
cmcible,  and  then  accurately  weighed,  next  dissolred 
in  about  200  c.c.  of  water,  and  lastly  coloured  blue 
with  tincture  of  litmus. 

(&)  60  grammes  of  concentrated  sulphuric  acid 
are  mixed  with  500  c.a  of  distilled  water,  and  cooled. 

The  acid  is  now  added  from  a  burette  to  the 
point  of  saturation  to  the  5-grammes  solution 
of  soda.  If  the  carbonate  was  not  exactly  5 
grammes,  a  rule-of -three  sum  will  easily  cal- 
culate it  into  6  grammes.  Having  obtained 
thus  the  number  of  centimetres  of  the  add 
which  saturates  5  grammes  of  carbonate  of  aodn , 
the  acid  must  be  diluted,  so  as  to  give  a  fluid 
50  C.C.  of  which  exactly  saturates  5  grammes 
of  carbonate  of  soda.  For  example,  if  40  cc. 
of  the  acid  does  this,  10  cc.  of  water  must  be 
added  to  each  40  of  acid,  when  the  add  is 
thus  prepared  :— 

Onns. 

50  C.C.  of  the  stand,  acid  saturate  6000  carb.  of  soda. 

„       2-925  soda 

„       6  519carb.ofpotas8a 
„       4*443  potassa. 

In  the  actual  analysis  it  is  convenient  to 
stain  the  acid  with  litmus,  and  to  add  drop  by 
drop  from  a  burette  to  the  point  of  saturation. 
If  this  is  done  twice,  and  the  mean  taken,  the 
results  are  fairly  accurate.  (Tables  L,  II., 
IIL) 


>f 

t1 

** 

t» 

t$ 

It 

ALK 


(46) 


TABLE  L 

Pkboentaosb  of  Anhtdbous  Potassa  oorresponding  to  different  ipedficgravitiei  of 

Solution  of  Potassa. 


Daltoh. 

TOmriRMAini  (at  15*). 

Speciflo 
Grarity. 

Percentage 
of  AnhydrouB 

Specific 
GraTity. 

Percentage 

of  Anhydroos 

Potaasa. 

Specific 
Gravity. 

Percental* 

of  Anhydrous 

Potasia. 

1-60 
1-52 
1-47 
1-44 
1-42 
1-39 
1-36 
1*33 
1-28 
1-23 
1-19 
1-15 
1-11 
106 

467 
42-9 
39-6 
36-8 
34-4 
32*4 
29-4 
26-3 
23-4 
19-5 
16-2 
130 
9-5 
47 

1-3300 
1-3131 
1-2966 
1-2803 
1-2648 
1*2493 
1-2342 
1-2268 
1-2122 
1-1979 
1-1839 
1-1702 
1*1568 

28-290 
27*158 
26-027 
24*895 
23764 
22-632 
21-500 
20-935 
19-803 
18-671 
17-540 
16-408 
15-277 

1-1437 
1-1308 
11182 
1-1059 
1-0938 
1*0819 
1-0703 
1-0589 
10478 
1-0369 
1-0260 
10163 
I'OOSO 

14-145 

13-013 

11-882 

10750 

9-619 

8-487 

7-355 

6-224 

5-002 

3-961 

2-8-29 

1-697 

0-5658 

TABLE  n. 

Pebcektaqes  of  Anhtdbous  Soda  corresponding  to  different  speoifio  graTiti< 

Solution  of  Soda. 


of 


Dalton. 

Tb'mfiRMxmi  (at  15*). 

Specific 
Gravity. 

Percen- 
tage of 
Anhy- 
drous 
Soda. 

Specific 
Gravity. 

Percentage 

of 

Anhydrous 

Soda. 

Specific 
Gravity. 

Percentage 

of 

Anhydrous 

Soda. 

Specific 
Gravity. 

Percentage- 

of 

Anhjdroos 

Soda. 

1-56 
1-50 
1-47 
1*44 
1-40 
1-36 
1-32 
1-29 
1-23 
1-18 
1-12 
1-06 

41-2 
36*8 
34-0 
310 
29-0 
26-0 
23-0 
19-0 
16-0 
13^ 
9*0 
47 

1-4285 
1-4193 
1-4101 
1-4011 
1-3923 
1-3836 
1*3751 
1-3668 
l-a586 
1-3505 
1-3426 
1-3349 
1-3273 
1-3198 
1-3143 
1-3126 
1-3053 

30-220 
29-616 
29-011 
28-407 
27-802 
27-200 
26-594 
25-989 
25-385 
24-780 
24*176 
23-572 
22-967 
22*303 
21*894 
21758 
21-154 

1-2982 
1-2912 
1-2843 
1-2775 
1-2708 
1-2642 
1-2578 
1-2515 
1-2453 
1-2392 
1-2280 
1-2178 
1-2058 
1-1948 
1-1841 
1-17:^4 
1-1630 

20-550 
19-945 

i9-;m 

18730 
18-132 
17-528 
16-923 
16-319 
15714 
15-110 
14-506 
13-901 
13-297 
12-692 
12  088 
11-484 
10-879 

1-1528 
1-1428 
11330 
1-1233 
1-1137 
1-1042 
1-0948 
1<>855 
1-0764 
10675 
1-0687 
1-0500 
1-0414 
1-0330 
1-0246 
1-0163 
1-0081 

10-275 
9-670 
9-066 
8-462 
7-857 
7-253 
6-648 
6-044 
5-440 
4-835 
4-231 
3-626 
3-022 
2-418 
1-813 
1-209 
0-604 
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TABLE  in. 

PDCI5TAGE8  OF  AMMONIA  (NHj)  oorretponding  to  different  specific  gravities  of  Solution 

of  Ammonift  at  16**.— (J.  Otto.) 


Specifle  OnTitj. 

PereeDtofeof 
Ammonia. 

Specific  Oiavity. 

Percentage  of 
Ammonia. 

Specific  Orayity. 

Percentage  of 
Ammonia. 

0-9517 

12-000 

0-9607 

9-625 

0-9697 

7-250 

0-9S21 

11-875 

0-9612 

9-600 

0-9702 

7-125 

0-9526 

11750 

0-9616 

9-375 

0-9707 

7-000 

0^631 

11-625 

0-9621 

9-250 

0-9711 

6-875 

0^536 

11-500 

0-9626 

9125 

0-9716 

6750 

0-9540 

11-375 

0-9631 

9-000 

0*9721 

6-625 

0-9545 

11-250 

0-9636 

8-875 

0-9726 

6-600 

0^550 

11-1® 

0-9641 

8750 

0-9730 

6-375 

0-9555 

11-000 

0-9645 

8-625 

0-9735 

6*250 

0-9556 

10-950 

0-9650 

8-500 

0-9740 

6125 

01659 

10-875 

0-9654 

8-375 

0*9745 

6-000 

0-9664 

10750 

0*9659 

8-250 

0-9749 

6-875 

0-9569 

10-625 

0-9664 

8125 

0-9754 

6750 

0^574 

10-500 

0-9669 

8-000 

0-9759 

5-625 

0^578 

10-375 

0-9673 

7-875 

0-9764 

5-500 

0-9583 

10-250 

0-9678 

7750 

0-9768 

5-375 

0-9588 

10125 

0-9683 

7-625 

0-9773 

5250 

0-9593 

10-000 

0*9688 

7-500 

0-9778 

6125 

0-9597 

9-875 

0-9692 

7-375 

0-9783 

5-000 

0-9602 

9760 

Allralokhi  —  The  volatiU  alkaloids  may 

^  extracted  by  simply  digesting  the  plant 

ooDUining  them  in  a  weak  solution  of  potash 

or  loda,  and  distilling  them  in   a  suitable 

'etort  with   condenser.      The    distillate   is 

then  neutralised  with  sulphuric  acid,  erapo- 

tited,  and  then  the   residue  digested  with 

iloohdl,  which  dissolves  out  the  sulphate -of 

tbe  organic  base  required.    The  sulphate  of 

tJie  alkaloid  may  then  be   decomposed  by 

a^tating  it  with  a  strong  solution  of  caustic 

potssh  and  ether,  and  obtained  in  a  state  of 

purity  from  the  ether  which  rises  to  the  top. 

Ntm-volatiU  alkaloids  are  obtained  by 
powdering  or  rasping  the  vegetable,  and 
digesting  it  in  dilute  acids.  Ammonia,  mag- 
nesia,  or  carbonate  of  soda  is  added  to  the 
filtered  liquid;  the  resulting  precipitate  is 
filtered  off,  and  treated  with  boiling  alcohol ; 
the  alkaloid  crystallises  out  on  cooling,  and 
Bty  be  purified  by  animal  charcoaL  The 
•bore  are  general  modes  of  extracting  alka- 
Udi,  whkh  must  be  varied  for  particular 
poposes. 

In  the  search  for  an  organic  base  in  cases  of 
ittpected  poisoning  by  these  substances,  Stas 
'eeommends  the  adoption  of  the  following 
ttethod :  To  the  contents  of  the  stomach  add 
^ee  their  weight  of  concentrated  alcohol, 
tbea  from  10  to  30  grains  of  tartaric  acid,  and 
Wt  the  mixture  in  a  flask  to  160°  or  170**; 
^w  it  to  cool  completely,  and  wash  the  re- 
■idiie  with  stroiig  alcohol.     Evaporate  the 


filtrate  in  vcumOf  or  in  a  current  of  air,  at  a 
temperature  not  exceeding  90°,  filtering  the 
solution  if  any  fat  separates ;  treat  the  dry 
residue  with  cold  absolute  alcohoL  Evaporate 
in  vacuo.  Dissolve  the  acid  residue  in  a  few 
drops  of  water,  adding  hydropotassic  or  hydro- 
sodic  carbonate  (bicarbonate),  till  it  ceases  to 
produce  effervescence ;  then  agitate  with  four 
or  five  times  its  bulk  of  fine  ether.  When 
clear,  allow  a  portion  of  this  ethereal  solution 
to  evaporate  spontaneously  in  a  very  dry 
place.  In  this  way  the  base  is  obtained  in  a 
state  of  purity  sufficient  to  allow  of  its  exami- 
nation by  its  characteristic  reagents.  If  sul- 
phuric acid  be  added  to  the  ethereal  solution, 
the  sulphates  of  the  following  volatile  bases 
may  be  separated  in  a  crsrstalline  form : 
Ammonia,  tetrylia,  nicotylia,  aniline,  quino- 
line,  and  piooline.  Conylia  sulphate  is  slightly 
soluble  in  ether.  Stas  states  that  he  has  thus 
successfully  isolated  morphia,  codeia,  strych- 
nia, brucia,  veratria,  emetia,  atropia,  hyo- 
scyama,  aconitina,  and  colchicine,  all  of 
which,  when  uncombined  with  acid,  are  suffi- 
ciently soluble  in  ether  to  admit  of  extraction 
by  the  foregoing  method.  Many  organic  bases 
are  also  dissolved  by  chloroform,  which  may 
often  be  advantageously  substituted  for  ether 
in  Stas's  process. 

The  liquid  is  filtered,  if  necessary,  and  agi- 
tated with  about  one-thirtieth  of  its  bulk  of 
chloroform.  The  chloroform  speedily  sepa- 
rates in  the  form  of  a  heavy  oily  layer,  which 
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can  be  decanted ;  it  will  be  found  to  contain 
nearly  the  whole  of  the  base,  which  may  after- 
wards be  purified  by  the  usual  methods.  The 
following  bases  are  especially  soluble  in  chlo- 
roform: Yeratria,  quinia,  brucia,  narcotine, 
atropia,  and  strychnia ;  cinohonia  is  but 
sparingly  soluble,  and  morphia  still  less  so. 

The  following  is  a  summary  of  the  best 
known  routine  process  of  identification  of  an 
alkaloid : — 

The  presence  of  the  alkalMde  and  their  scUts, 
in  clear  aotutiona^  may  be  thus  determined : — 

1.  (FassBinus.)— 1«  The  solution  is  rendered  Tery 
slightly  alkaline  with  dilute  solution  of  potassa  or 
soda,  added  drop  by  drop. 

(a)  No  precipitate  is  formed ;  total  absence  of 
the  alkaloids.    (See  4,  below.) 

(6)  A  precipitate  is  formed ;  solution  of  potassa  or 
soda  is  added,  drop  by  drop,  until  the  liquid  exhibits 
a  strong  alkaline  reaction. 

(A)  The  precipitate  redissolres ;  absence  of  &ruc?a, 
cinchonia,  narcotina^  quina,  ttrychnia,  and  veratria; 
probably  presence  of  morphia. 

(B)  Precipitate  does  not  redissolre,  or  not  com- 
pletely ;  probably  the  presence  of  one  or  more  of  the 
first  six  of  the  a^ove-named  alkaloids.  The  fluid  is 
filtered  from  the  precipitate,  mixed  with  either  bi- 
carbonate of  soda  or  of  potassa,  gently  boiled  nearly 
to  dryness,  and  treated  with  water.  If  it  dissolves 
completely,  absence  of  morphia :  an  insoluble  resi- 
due indicates  morphia. 

2.  The  precipitate  (1  b,  B)  Is  washed  with  cold  dis- 
tilled water,  dissolred  in  a  slight  excess  of  dilute 
Bolphurlo  acid,  neutralised  with  a  saturated  solution 
of  bicarbonate  of  soda,  and  allowed  to  repose  a  few 
hours.* 

(a)  No  precipitate ;  absence  of  ct'ndUmio,  narootina, 
and  quina.  The  solution  is  gently  evaporated  nearly 
to  dryness,  and  treated  with  cold  water.  If  it  dis- 
solves completely,  pass  on  to  4 ;  if  there  is  an  in- 
soluble residue,  it  may  contain  frrucio,  ttrychnia,  or 
veratria.    {See  3.) 

(b)  A  precipitate ;  the  filtered  fluid  is  treated  as 
directed  at  2  a  ;  the  precipitate  is  washed  with  cold 
distilled  water,  dissolved  in  a  little  hydrochloric  acid. 
Ammonia  is  added  in  excess,  and  subsequently  a 
suflicient  quantity  of  ether,  agitation  being  had 
recourse  to. 

(A)  The  precipitate  formed  by  the  ammonia  redis- 
solves  completely  in  the  ether,  and  the  clear  liquid 
separates  into  two  layers;  absence  of  oimchonia; 
probable  presence  of  gniNA  or  narcotizia. 

(J?)  The  precipitate  produced  by  the  ammonia  does 
not  redissolve  in  the  ether,  or  not  completely.  Pro- 
bable presence  of  oiNcnoNiA,  and  perhaps  also  of 
quina  or  narootina.  The  filtered  liquid  may  be  tested 
for  these  alkaloids  as  at  a. 

3.  The  insoluble  residuum  after  the  evaporation  of 
the  solution  2  a,  or  of  the  filtrate  2  6,  is  now  dried 
in  a  water-bath,  and  digested  with  absolute  alcohol. 

(a)  It  dissolves  completely ;  absence  of  itrychnia  ; 
probable  preHence  of  bruoia,  quina  (!)  or  viratria. 
The  alcoholic  solution  is  evaporated  to  dryness,  and 
if  quina  has  been  already  detected,  the  residue  is 

*  Before  setting  the  glass  aside  the  liquor  should 
be  well  mixed,  and  theglass-stirrer  vigorously  rubbed 
against  the  sides  of  the  vessel. 


divided  into  two  portions,  one  of  which  is  tested  for 
brueia,  the  other  for  veratria. 

(b)  It  does  not  dissolve,  or  not  completely. 
Probable  presence  of  strtcbnia,  and  perhaps  also  of 
brueia  and  veratri€L  The  filtered  fluid  is  divided 
into  two  portions,  and  tested  separately  as  at  a. 

4.  The  original  liquid  (1  a)  may  contain  sa<«ci«<,a 
proximate  v^etable  principle,  closely  allied  to  the 
alkaloids ;  a  portion  is  boiled  with  hydrochloric  acid 
for  some  time ;  the  formation  of  a  precipitate  shows 
the  presence  of  salioimi.    (See  2,  below.)* 

n.  (Larocquk  and  Tbibikroi). — Terchloride  of 
gold  is  recommended  by  writers  as  a  more  de- 
cisive test  for  the  alkaloids  than  the  ''double 
chloride  of  gold  and  sodium,"  commonly  employed 
for  tliis  purpose.  The  following  are  the  colours 
of  the  precipitates  which  it  produces  with  the 
aqueous  solution  of  their  salts :  Brucia,  milk- 
brown,  passing  into  coiTee-brown,  and  lastly  choco- 
late-brown ;  oiNcnoiriA,  sulphur-yellow ;  morphia, 
yellow,  then  bhiish,  and  lastly  violet.  In  this  last 
state  the  gold  is  reduced,  and  the  precipitate  is  in- 
soluble in  water,  alcohol,  the  caustic  alkalies,  and 
sulphuric,  nitric,  and  hydrochloric  acids.  It  forms 
with  aqua  regla,  a  solution  which  is  precipitated 
by  protosulphate  of  iron.  Quika,  bulT-eoloared ; 
8TRT0E5IA,  canary-yellow ;  vsratria,  pale  greenish* 
yellow.  All  these  precipitates,  with  the  exception 
mentioned,  are  very  soluble  in  alcohol,  insoluble  in 
ether,  and  only  slightly  soluble  in  water.  Those 
with  morphia  and  brucia  are  sufficiently  marked  to 
prevent  these  alkaloids  from  being  mistaken  for  each 
other,  and  those  with  brucia  and  ttrychnia  are,  in  a 
like  manner,  easily  distinguishable. 

The  best  methods  of  discriminaiing  ^ 
poisonous  aikaloids  in  the  solid  state  are — 
(1)  Their  behaviour  with  nitric  and  sulphurio 
acid ;  (2)  the  amount  of  ammonia  they  eTolve 
when  distilled  with  an  alkaline  solution  of 
permanganate  of  potash ;  (3)  the  temperature 
at  which  they  sublime. 

These  three  methods  should  always  be  oom- 
bined,  and  they  cannot  fail  to  identify  the 
alkaloid. 

L  The  behaviour  of  the  principal  alkaloids 
with  sulphuric  and  nitric  acid  may  be  seen  by 
a  glance  at  the  following  table  (Gut)  : — 


Cantharidinc , 
Strychnine..., 

Brucine 

Morphine 

Atropine 

Aconitine , 

Picrotoxine ... 
Yeratrine 

Digitaline...  | 

Solanine 


Sulphuric  Acid. 

Nitric 

,                 >s. 

Acid. 

Cold.       Warm.  1     TTot. 

0 

0 

0 

0 

0 

0 

yellowl  t 

pink 

0 

0 

yellow* 

red' 

0 

0 

brown 

oranges 

0 

0 

brown) 

0 

0 

brown 

black 

0 

0 

yellow 

brown 

0 

orangeS 

scarlet 

claret 

0 

red- 

red- 

red- 

}  « 

browni 

brown^ 

brownS 

yellow3 

brown' 

browns 

6 

*  For  fiirther  information  on  this  subject,  see  the 
admirable  System  of  Qual.  Chem.  Anal.,  by  Br  O. 
R.  Fresenius  (J.  and  A.  Churchill). 

t  The  small  figures  1,  2, 2^  show  degrees  of  in- 
tenseness. 
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II.  An  entirelj  di£ferent,  extremely  deli- 
ate,  ud  TBlid  method  of  discriminating  the 
(iiffenot  ilkaJoidi,  is  the  estimation  of  the 
unnumis  they  evolve  on  distillation  with  a 
liroogly  slkalino  solution  of  permanganate  of 
potsch.    This  method  is  the  natural  result 
cf  WsDkljn^s  observation  that  organic  sub- 
itaaoes  in  general,  when  they  do  not  contain 
the  nitrogen  in  the  nitro  state  or  urea,  evolve 
it  u  ammonia,  some  giving  up  all  their  nitro- 
gen,  others  only  a  part. 

The  mode  of  procedure  is  of  the  simplest 
nstnre.  A  small  flask,  with  a  bilateral  tube 
(see  fig.  6,  p.  53),  is  charged  with  about  25 
e.c.  of  the  solution  of  permanganate  of  potash, 
described  under  Water-Aitaltsis,  and  con- 
nected with  a  small  liebig's  condenser.  A 
minute  quantity  of  the  alkaloid,  carefully  and 
secuately  weighed,  is  now  introduced,  and 
the  mixture  sbwly  distilled.  The  best  results 
sre  obtained  by  treating  from  1  to  5  milli- 
gnmmes  in  this  way ;  but  quantities  so  small 
u  ^th  of  a  millignunme  will,  in  skilled 
ksads,  give  aeeurate  results,  liie  ammonia 
is  found  in  the  distillate,  is  nesslerised  and 
estimated  colorimetricaDy  as  described  under 
AmoiriA,  Wateb-Analtsib,  &c. 

The  poisonous  alkaloids  may  be  for  practical 
puposes  dirided  into  four  dasses  :— 

la)  Those  which  yield  from  -  5  to  2  per 
cent,  of  ammonia. 

(^)  Those  which  yield  horn  2  to  3  per  cent, 
ofunmonia. 

(e)  Thos^  which  yield  from  3  to  5  per  cent, 
(tf  tnunonia. 

(<0  Those  which  yield  a  larger  quantity  than 
5  per  cent,  «.^.— 

I.  NH,  per  cent. 

Sou^nvK  yields  half  its  nitrogen  as  am- 


XoiTBu  yields  half  its  nitrogen  as  am- 

•onia..... „ 

CoDtixE  do.  do.  

PAfiTttora    do.  do 

*OLAiau        do.  do 

m. 

Aitoni  Jidda  all  its  nitrogen  as  am- 


jAtooTWK      do.  do.  

ntTcnTVB  yields  half  its  nitrogen  as 


CCOXOK 


do. 
do. 
do. 


do. 
do. 
do. 

nr. 


2-98 
2-87 
2  50 

2-87 


6-73 
411 

6-00 
4-32 
8*5 
4-6 


^loonrz  Jidda  half  its  nitrogen  as  am- 

UL  The  exact  heat  at  whieh  the  poisonous 
•Ikaloids  melt  and  sublime  has  been  very 
ivililly  woiked  cot  bj  ▼azicma  obMnren, 


especially  Dr.  Ouy.  A  very  minute  speck  of 
the  substance  may  be  placed  on  a  porcelain 
plate  or  copper  disc,  and  a  square  or  circle  of 
microscope  covering-glass  placed  over  it,  sup- 
ported by  a  thin  ring  of  glass,  or  any  other 
convenient  substance.  Heat  is  applied,  and 
the  temperature,  as  observed  by  a  thermo- 
meter, at  which  any  change  takes  place,  care- 
fully recorded. 

Vahr.    Cent 
Cantbartdixe  snbllmes  as  a  white 
vapour,  without  change  of  form  or 
colour 212°      100° 


Sublime. 


Melt 


MORPHINX... 
STRYCHXnfE 


^  Sublime,  "^ 
melt  and 
yield  car-  V 
bonaceous 

V^  residue.  J 


Fahr.  Gent    Fahr.  Gent. 


33i)*    165' 
846*    174* 

MeU. 


AcOJflTIKE../ 

ATROPunc... 
Veratrini  .. 
Brucikr.... 

DiOITAXINE.. 
PlOROTOXINE 
SOLANUTR... 


^ahr.Gent 
/140'    80' 
Meltchange     150*    66' 
colour,         200*    1)3* 
sublime,    -l  240*  116* 


and  deposit 
carbon. 


310*  154* 
820*  180* 
V  420*  216* 


WO*    171* 
430*    224' 

Sublime. 

rahr.  Cent 
4  0'  204* 
280*  138* 
880*  182* 
400*  204* 
810*  154* 
820*  180* 
420*  216* 


In  all  cases  the  solubility  of  the  alkaloids 
will  materially  assist  the  diagnosis.  The  fol- 
lowing is  a  summary  of  the  relative  solubility 
of  the  more  important,  the  figures  giving  the 
number  of  parts  of  the  liquid  required  for 
solution : — 

AhBolute  Alcohol, — Strychnine  insoluble; 
brucine  soluble. 

Amylic  AlcohoL—Qohsnne  (1061);  digitaline 
sparingly  soluble ;  morphine  (133) ;  strychnine 
(122) ;  veratrine,  brucine,  atropine,  aoonitine, 
and  picrotoxine  freely  soluble. 

Benzole. — ^Allthe  poisonous  alkaloids  except 
solanine  are  soluble  in  benzole. 

Chloroform, — Solanine  (50,000);  morphine 
(6550) ;  strychnine  (8) ;  the  rest  freely  soluble. 

^^er.— Solanine  (9000);  morphine  (7725) ; 
strychnine  (1400);  aconitine  (777);  brucine 
(440) ;  veratrine  (108) ;  atropine,  picrotoxine, 
and  digitaline  very  soluble. 

Water  (coW).— Strychnine  (8333);  vera- 
trine (7860);  morphine  (4166);  aconitine 
(1783) ;  sohmine  (1750) ;  brucine  (900) ;  atro- 
pine (414) ;  picrotoxine  (150) ;  digitaline  very 
soluble. 

AUsploe,    Pimento,    or    Jamaica 

Pepper— The  berry  or  fruit  of  the  Eugenia 
Pimento,  one  of  the  MyrtacefE,  This  beauti- 
ful tree  is  planted  in  Jamaica  in  regular 
walks,  which  are  called  Pimento  vfolks.  The 
fruit,  which  is  gathered  while  still  green,  but 
not  until  it  has  attained  full  lice^  is  usually 

D 


ALL 


(SO) 


san-dried,  bat  sometimes  kiln-dried  on  sheets. 
Dnring  this  process  the  colour  of  the  fruits 
changes  from  green  to  reddish  brown.  The 
thoroughly-ripe  berry  is  glutinous,  and  be- 
comes dark  purple  in  colour,  and  hence  in 
that  state  it  is  unfit  for  preservation. 

The  essential  oil  of  pimento  is  a  nuxture 
of  two  oils — a  light  and  a  heavy  oil. 

TbiB  pimento  berry  is  divisible  into  husk 
and  seed,  or  seeds  proper.  The  following  are 
the  characteristics  of  the  husk  :  It  is  thick, 
and  when  dry,  soft  and  brittle ;  it  sends  off 
from  its  inner  surface  a  prolongation  which 
forms  a  septum,  and  divides  the  interior  into 
two  parts  or  cells. 

Viewed  under  the  microscope,  a  vertical 
section  of  the  husk  presents  the  following 
■tructures  :  On  the  outer  part  of  the  section 
are  seen  several  large  cells  or  receptacles 
for  the  essential  oil.  These  are  often  two  or 
three  deep.  More  internally,  numerous  stel- 
late ceUs,  attached  to  and  imbedded  in 
cellular  tissue,  occur.  Next  to  these  may 
be  seen  bundles  of  woody  fibre  and  delicate 
spiral  vessels,  while  the  deepest  or  innermost 
part  of  the  section  consists  of  cellular  tissue 
only.  The  two  cells  formed  by  the  husks  are 
each  occupied  by  a  small  flattish  seed  of  a 
dark  brown  or  chocolate  colour.  If  we 
macerate  this,  we  may  succeed,  after  some 
little  difficulty,  in  separating  two  membranes 
from  the  surface  of  the  seed.  The  external 
of  these,  very  thin  and  delicate,  consists  of  a 
single  layer  of  elongated  and  angular  cells. 
The  internal  tunic — to  which  the  dark  colour 
of  the  surface  is  due — is  composed  of  several 
layers  of  large,  corrugated,  coloured  cells. 
When  viewed  under  the  microscope  they 
exhibit  the  characteristic  port-wine  tint. 

If  we  divide  the  aeed  proper  in  vertical 
sections,  the  following  structures  are  dis- 
played :  Running  round  the  outer  part  of 
the  section  is  a  single  layer  of  large  recep- 
tacles, the  remaining  thickness  being  made 
up  of  angular  and  transparent  cells,  the 
cavities  of  which  are  filled  with  numerous 
well-defined  starch  granules. 

The  various  structures  here  mentioned, 
when  the  pimento  berries  are  reduced  to 
powder,  become  disimited,  broken  up,  and 
intermixed.  The  port-wine-coloured  cells  are 
particularly  conspicuous,  and  afford  a  charac- 
ter by  which  the  nature  of  the  powder  may  be 
at  once  determined. — (Hassall.) 

As  this  spice  is  remarkably  cheap,  it  is  not 
much  adulterated,  though  we  occasionally  find 
it  sophisticated  with  muatard  husk.  This 
adulteration  can  be  detected  by  means  of  the 
microscope.  The  structural  peculiarities  of 
mustard  will  be  found  in  the  article  on  that 
condiment. 


ANALYSIS   of    the   Coicposmoir   op 
Pimento  Berbt.     Published  in  Jo 
de  Chim.  Med.,  i.  210,  by  M.  BoN 


Volatile  oil 

Green  oil  

Solid  fat  oil 

Astringent  extract  

Gummy  extract 

Colouring-matter , 

Resinous  matter 

Uncrystallisable  sugar 

Malic  or  gallic  acid 

Lignin 

Saline  ashes  

Water 

Loss 

Red  matter  insoluble  In  water. 

Pellicular  residue 

Brown  flocouli. 


Hnika. 


Total. 


10  0 
8  4 
09 

11-4 
30 
40 
12 
30 
0  6 

50  0 
2^ 
3  5 
l-fl 


100  0 


X«r 


St) 
1-9 

an 
If 

10-0 

s-a 
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Almondi— There  are  several  Tarietiet  of 
almonds.  The  principal  are  the  seed  of  tb« 
bitter  almond  tree,  Ampgdalus  eomnsMf* 
var.  amara,  brought  chiefly  from  Mogidore; 
Amygdala  dtUcit^  sweet  almond,  Jordis  si* 
monds  ;  the  seed  of  Amygdala  communii  (the 
sweet  variety),  the  sweet  almond  tree,  grow* 
ing  in  Syria,  Persia,  also  in  Northern  Afn** 
and  in  Southern  Europe  from  trees  cultiTsted 
about  Malaga. 

From  the  seeds  of  Amygdala  commvnit » 
oil  is  expressed.  Amygdala  oleum. 

The  almond  seed  is  above  an  inch  in  length, 
lanceolate  acute,  with  a  clear  cinnamon-brovn 
seed-coat,  and  a  sweetish  nutty-flavooied  ker 
nel ;  the  bitter  almond  is  the  smaller  of  the 
two.  The  oil  is  of  a  very  pale  yellow  ooloWf 
made  by  expression,  and  whether  olitsiDM 
from  the  sweet  or  bitter  variety  is  the  isffi* 
in  properties  and  composition,  being  needy 
inodorous,  or  having  a  nutty  odour  with  tn 
oleaginous  taste. 

Both  varieties  of  almonds  contain  aboat  60 
per  cent,  of  the  fixed  oil,  chiefly  oleine,  an 
albuminous  principle,  soluble  in  water,  called 
emulnnet  with  sugar,  gum,  and  woody  fibi^i 
the  bitter  variety,  in  addition  to  these,  pos- 
sesses a  peculiar  white  crystalline  principle* 
amygdaline  (CjoH^-NOn-f  3H,0),  soluble  in 
water  and  alcohol,  the  solutions   baring  s 
slightly  bitter  taste.    It  is  to  the  presence  of 
this  body  that  the  peculiar  properties  of  the 
bitter  almond  are  due,  for  when  amygdaline  ii 
acted  upon  by  the  emuUine,  as  occurs  on  mois- 
tening the  almond,  a  species  of  fermentation 
ensues,   and  hydrocyanic  acid   (HON)  and 
volatile  oil  of  bitter  almonds^  or  hydride  of 
benzoyl  (C7H5OH),  are  formed,  with  a  littli 
glaooie  and  formic  acid,  and  henoe  poiaoooai 
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emit  from  such  a  decoiDi>o8itioD, 
)  thus  represented — 

)u+2HjO=CNH+C7H«0+ 

B  on,  when  deprived  of  pmssic 
iflonous,  and  resembles  in  appear- 
latile  oils ;  it  is  chiefly  composed 
benxoyl  {CjE^OH) :  on  exposure 
'gen,  and  is  converted  into  ben- 
3^).  It  ii  procured  by  distil- 
left  after  the  expression  of  the 
bitter  almonds  with  water ;  that 
is  intensely  poisonous  from  the 
(&om  4  to  8  per  cent.)  of  prussic 
lin  it. 

f  oil  of  almonds  are  equal  to  13 
hydrous  acid,  or  11  drachms 
loe)  of  ordinary  acid.  100  grains 
ndpulp  are  equal  to  2  of  the  oil, 
anhydrous  acid,  or  12}  drops  of 
L  From  15  to  30  drops  of  oil  of 
Is  have  proved  fataL 

Iphate  of  alumina  and  ammo- 
ed.  Its  chemical  composition 
represented  —  NH4AI  (SO4),  12 
aber  of  other  salts  may  be  pro- 
lave  the  same  crystalline  form  as 
lum,  forming  a  remarkable  series 
IS  compounds,  a  few  of  which  we 
te:— 

am  alum,    KA12S04l2HaO 

alum,       NaA12S04l2HjO 

am,  KFe2S04l2H,0 

it  occasionally  found  native  in 
iets  in  the  form  of  a  white  efflor- 
£ed  by  the  action  of  the  sulphuric 
rcdcano  upon  the  compounds  of 
id  potassium  contained  in  the 
lytio  rocks ;  for  commercial  pur- 
er, it  is  generally  manufactured 

msparent,  white,  regular  octahe- 
having  an  acid,  sweet,  astringent 
i^tly  efflorescent  in  air,  &t>mthe 
I  its  water  by  crystallisation.  It 
1  by  chloride  of  barium,  and  by 
of  alkalies  and  their  carbonates, 
9d  by  excess  of  the  former. 
ed  extensively  in  dyeing,  and  for 
ion  of  several  kinds  of  food.  This 
to  be  of  especial  use  to  the  pub- 
,  in  conjunction  with  other  sub- 
kly  clears  gin  which  has  become 
he  addition  of  water;  to  porter 
seamy  "  head  **  so  much  prized 
hat  beverage ;  and  to  beer  gene- 
ck**  of  age.  Nor  is  it  confined  to 
lumble  drinks,  but  is  extensively 
io  port  wine  the  brilliancy  looked 
a«b  favour  by  the  connoisseur. 


We  also  find  it  in  American  lard,  and  its  fre- 
quent presence  in  bread  is  a  matter  of  the 
greatest  notoriety.  The  adulterations  of  these 
several  articles  will  be  found  fully  considered 
under  their  respective  headings. 

It  is  also  in  some  degree  a  disinfectant,  and 
is  used  to  purify  water.  The  sulphate  of 
alumina  has  been  in  this  way  applied  to  filteit, 
especially  in  India.  It  exercises  a  peoopbr 
influence  on  animal  bodies,  such  as  cells,  ani- 
malculsB,  &c.,  which  may  be  compared  to  a 
kind  of  tanning :  it  thus  renders  them  innocu- 
ous and  inert. 

The  general  method  of  detecting  alum  in 
articles  of  diet  is,  if  they  are  solid — e.^.,  bread 
— to  bum  them  down,  and  look  for  alumina 
in  the  ash ;  if  liquid,  to  evaporate  to  dryness, 
bum  the  residue,  and  proceed,  as  will  be 
described  under  the  different  headings  of 
Bread,  Beeb,  kc,  kc. 

Aluminum  has  recently  been  success- 
fully used  for  the  estimation  of  nitric  acid  in 
water ;  a  complete  description  of  the  process 
will  be  found  in  the  article  on  Wateb. 

Amabele— Amabele  consists  of  crushed 
millets.    Sec  Millets^ 


I— The  natives  of  Central  Africa 
never  make  use  of  new  milk  until  they  have 
first  caused  it  to  become  sour,  by  putting  it 
into  vessels  charged  with  the  remains  of  former 
operations ;  this  drink  is  considered  by  them 
far  more  wholesome  than  fresh  milk.  They 
have  given  it  the  name  of  Amati, 

Ambulance — An  ambulance  is  an  hos- 
pital in  miniature,  attached  to  an  army  and 
following  its  movements.  It  is  a  term  origi- 
nally used  by  the  French,  but  has  now  taken 
a  place  in  our  own  tongue. 

The  French  ambulance  is  composed  of  a 
surgeon-in-chief,  an  apothecary,  a  controlling 
offlcer,  a  certain  number  of  assistant-surgeons, 
assistants,  and  nurses.  It  is  well  provided 
with  surgical  instruments  and  appliances. 
Every  wounded  or  sick  person  is  received  first 
by  the  ambulance.  After  his  wounds  have 
been  attended  to,  he  is  either  restored  to  his 
corps,  or,  if  the  case  is  serious,  transferred  to 
the  nearest  h<Mpital. 

'   On  the  battle-field  the  ambulance  in  divided 
Into  ambulance  volante,  aiid(Up6t<Vambulancen 

The  flying  ambulance  consists  of  two  sur- 
geons, a  controlling  officer,  and  of  two  nurses. 
Its  duties  are  to  promptly  aid  and  convey  the 
sick  from  the  field.  A  light  covered  waggon 
is  attached  to  the  ambulance,  in  which  the 
wounded  are  placed.  The  stationary  ambu- 
lance is  established  in  a  shady  place,  dose,  if 
possible,  to  drinking-water;  its  site  is  marked 
by  a  red  flag,  and  the  wounded  are  conveyed 
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to  the  coTor  of  iti  tent  aa  quickly  m  posnble 
by  the  staff  and  aaiiatanti  of  the  flying  ambu- 
lance. 

The  dipSt  d'amJbutanee  has  1  principal 
medical  officer,  4  medical  officers,  1  purveyor, 
2  ward-masters,  10  orderlies,  1  ambulance- 
waggon  complete,  30  mattresses,  30  stretchers, 
60  coverlets,  10  sets  of  furniture,  10  litters, 
13  ipring  carriages. 

AmmOBlA  (NH,)  =  17.— This  substance 
derives  its  name  from  sal-ammoniac,  so  called 
from  the  circumstance  of  its  having  been 
obtained  first  in  Libya,  near  the  temple  of 
Jupiter  Ammon.  It  is  also  familiarly  termed 
volatile  alkali,  spirit  of  hartshorn,  &o.  Its 
observed  specific  gravity  is  0*59 ;  boiling-point, 
-37'  F.  (-38"  0.);  melting-point,  -103"  F. 
( -  76"  0. )  At  the  ordinary  pressure  and  tem- 
perature ammonia  is  a  gas,  but  it  may  be 
liquefied  by  exposure  to  intense  cold,  or  by 
the  pressure  of  its  own  atmosphere.  It 
derives  its  importance,  in  a  sanitaiy  point  of 
view,  from  its  presence  and  amount  in  air 
and  water  giving  a  very  fair  estimate  of  the 
purity  of  these  two  essentials  of  life.  When- 
ever moist  nitrogenous  matters  decompose, 
ammonia  is  one  of  the  products.  It  is  found 
in  clayey  and  peaty  soUs,  and  in  minute  quan- 
tity in  good  air  and  water.  There  are  many 
cliemical  bodies  formed  on  the  type  of  am- 
monia, and  it  is  probable  that  most  of  the 
disgusting  odours  from  sewers,  drains,  &c., 
are  really  stinking  ammonias. 

In  analysis  two  kinds  of  ammonia  are  re- 
cognised, both  identical  in  composition,  but 
differing  in  their  mode  of  origin.    They  are 
usually  distinguished  as  Ammonia  and  Albu- 
minoid Ammonia.    The  first  is  obtained  by 
boiling  or  evaporating  down  an  organic  fluid, 
and  keeping  for  some  time  at  a  temperature 
of  150"  0.,  with  excess  of  hydrate  of  potash. 
Tlie   second,  on  further   boiling  it  with   a 
strong  solution  of  potash  and  permanganate 
of  potash.    There  are  certain  animal  fluids — 
in  which   the  quantity  of  ammonia  yielded 
by   each   method   bears  a  certain   ratio   to 
the   other,  which  is   characteristic  as  well 
as   the  actual   amount   evolved.     We  are 
mainly  indebted  for  these  facts  in  their  prac- 
tical application  to  Professor  Wanklyn.    In  all 
probability  they  will  in  future  be  found  of  great 
utility  in  the  analysis  of  most  animal  fluids, 
e,0.,  there  is  no  quicker  way  of  estimating  the 
oaseineof  milk  than  by  turning  it  into  ammo- 
nia {see  Milk),  and  there  is  no  easier  way  of 
finding  minute  traces  of  albumen  in  urine 
than  by  following  out  the  same  process.* 


«  The  same  process  may  be  used  to  discriminate 
the  dUtaent  alkaloids.  Am  Alkaloids. 


The  following  table  was  drawn  up 
Wanklyn. 
100  cubic  centimetres  givea  of 


AmmonU 
brPotMh 
at  IM'O. 
Urine,  human .       .       0-90  gram. 
Blilkofcow      .        .        018 
Blood  of  sheep  0*46 

Liquid  wliite  of  egg  (hen}  0-32 
Dry  solid  gelatine    . 
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<*  Of  all  the  animal  fluids,*'  says  Mr. 
lyn,  **  I  know  of  only  one  which  yields 
proportion  of  ammonia  to  caustic  pota 
that  fluid  is  urine.  On  the  other  banc 
is  distinguished  by  the  smallness  of  tb 
to  ammonia  by  permanganate  of  p 
Gelatine  gives  no  ammonia,  or  only  U 
trace,  to  potash ;  a  good  quantity  to  { 
ganate. 

The  method  employed  is  similar  to  l 
monia  process  of   water-analysfs ;  bi 
minute  quantities  are  taken.    5  a  o.  of 
mal  fluid  are  diluted  with  500  cc  of  wm^ 
5  C.C  of  this  liquid  are  put  into  a  flask 
strong  solution  of  hydrate  of  potash, 
rated  down  to  dryness,  and  kept  at  IIK 
some  time,  then  some  solution  of  alkal 
manganate  is  added,  and  the  different  ] 
of  the  distillate  are  estimated  by  the 
test.  (&cWater,  Analysis  OP.)  Thefc 
apparatus  is  convenient  (fig.  6) :  a  is 
flask  with  a  lateral  tnbe,  which  is  fitt4 
the  tube  of  a  Liebig's  condenser  g^  h, 
of  a  cork ;  it  is  heated  by  means  of 
maceti  bath  Zy  the  temperature  bein 
lated  by  a  thermometer  A,  and  the 
late  is  received  in  a  flask  i.     This 
tus,  by  the  use  of  a  little  larger  flask 
the  most  convenient  for  the  distUlatioi] 
and  wine,  as  well  as  for  the  oonte&ti 
stomach  in  the  case  of  the  volatile 
e.£r.,  prussic  acid. 

Ammonia  exists  in  air  in  minute  < 
{see  Aib),  as  well  as  in  every  kind  of 
water.    See  Water. 

The  tests  for  ammonia  are  as  foUo 
ammonia  in  a  liquid  is  expelled  by 
and,  if  the  vapour  is  condensed,  it  wi] 
coloration  if  in  small  quantity;  if  i 
a  precipitate  with  the  Nessler  tei 
Nessleb.)  Free  ammonia  in  a  sol 
iodine  in  iodide  of  potash  forms,  if 
quantity,  the  explosive  blnck  iodide  < 
gen.  If  a  saturated  solution  of  arseni 
is  mixed  with  a  solution  of  nitrate  • 
(strength  2  per  cent.),  a  trace  of  i 
causes  the  formation  of  a  yellow  tri 
arsenite.  Free  alkalies  and  alkaline  c 
the  same,  so  they  must  be  known  to  1 
before  applying  the  test  Ammoi 
give  ofiF  free  ammonia  on  boiling  wit' 
potash.    Ammonia  ia  estimated  by ' 
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rimetric  teit,  described  under  Watee-Asa- 
mis,  or  gnnmetrically  by  predpitating  it 
vith  platiiue  chloride ;  a  yellow  iiuoltible 
double  nit  falls,  oontaining  in  100  parts  7*62 
of  tmmoaui;  its  chemical  cbmposition  is 
i^H^NClPlCU).     It  may  be  also  estimated 


indirectly  by  distilling  the  substance  with 
caustic  potash  and  permanganate,  and  then 
determining  the  alkalinity  of  the  resulting 
liquid  in  the  usual  way.  Most  of  the  salts  of 
ammonia  in  commerce  are  now  obtained  from 
the  refuse  liquid  at  the  gas-works. 


Fig.  «. 


AnyylaWmi   See  Almonds. 

Aaalysls— This  term,  used  in  a  general 
^■sti,  means  the  resolution  of  anything,  whe- 
^cr  an  object  of  the  senses  or  of  the  intellect, 
^A»  its  component  parts ;  in  chemistry,  the 
Xalutiun  of  a  compound  body  into  its  consti- 
^CBt  parts  or  elements.  Analysis  is  divided 
y  demists  into  two  great  dasses  —  quali- 
^ttw9  and  quantitatiye  analysis.  By  qualita- 
be  acalyaia,  merely  the  nature  of  a  compound 
I  kaown ;  thus,  for  instance,  that  chlorate 
f  potash  contains  chloric  acid  and  potassium : 
J  qvmntitatiTe  analysis,  not  alone  the  quality, 
«t  also  the  quantity,  of  the  component  parts 
I  known  ;  for  instance,  the  exact  amount  by 
leifl^t  of  caseine,  water,  sugarj  ash,  and  fat 
kat  make  up  100  parts  of  milk  is  an  example 
if  qvantitatiTe  analysis. 

Fcrsaceess  in  analysis,  knowledge  of  the 
fteory  and  a  considerable  amount  of  prac- 
tiet  oif  chemistry  is  required.  Most  chemical 
ifgititJiii,  especially  those  of  a  quantitative 
Uters,  require,  besides  great  patience  and 
■kiD,  often  no  small  leisure.  The  essen- 
M  i&straments  of  the  laboratory  are— (1)  a 
Wkaee  to  weigh  to  a  milligramme ;  (2)  weights 
<(  tbe  most  accurate  kind  (a  somewhat  indif- 
fntat  balance  may  be  made  to  answer,  pro- 
vidsd  good  weights  are  employed) ;  (3)  good 
feassring  instruments,  such  as  graduated 
Wnttes,  flasks,  &c. ;  (4)  beakers,  evaporating 
retorts,  kc  ;  (5)  a  supply  of  gas  and 
;  (6)  one  or  two  platinum  dishes.  With 
Mch  a  supply,  and  provided  with  stands, 
kldoi,  flasks,  and  so  on,  nearly  any  ordi- 
My  tmljuM  may  be  performed.    Full  infor- 


mation on  the  principal  analjrtical  operations 
that  are  required  by  health  officers  and  ana- 
lysts will  be  found  under  the  different  head- 
ings. See  especially  Milk,  Water,  Bbead,  &c 

Analyst,  Appointment  of— See  Adul- 
teration. 

Anohovlea — Various  kinds  of  fish  are  sub- 
stituted for  the  true  or  Gorgona  anchovy,  but 
before  we  consider  the  numerous  adulterations 
to  which  this  favourite  delicacy  is  subjected, 
we  give  a  description  of  this  fldi. 

Generic  Charaeten.  —  Distinguished  fh>m  the 
herring,  in  having  the  head  pointed ;  the  upper  Jaw 
the  longer,  the  month  deeply  divided  ;  the  opening 
extended  backwards  behind  the  line  of  the  eyes  ;  the 
gape  branchial  apertures  very  large  ;  the  ventral 
fins  in  advance  of  the  line  of  the  commencement  of 
the  dorsal ;  abdomen  smooth ;  branchiostegous  rays, 
twelve. 

I  have  followed  Dr.  Fleming  In  preserving  to  the 
anchovy  the  old  name  by  which  It  was  formerly 
known.  It  was  called  Lyoostomu$,  from  the  form  of 
its  mouth ;  and  EngraulUencroiicolus,  because  from 
its  bitterness  it  was  supposed  to  carry  its  gall  in  its 
head.  For  this  reason  the  head  as  well  as  the  entrails 
are  removed  when  the  fish  is  pickled. 

The  anchovy  is  immediately  recogniyed  among 
the  species  of  the  family  to  which  it  belongs  by 
its  sharp-pointed  head,  with  the  upper  Jaw  con- 
siderably the  longer.  The  length  of  the  head  com- 
pared with  the  length  of  the  body  alone,  is  as  one 
to  three  ;  the  depth  of  the  body  about  two-thirds  the 
length  of  the  head,  and  compared  to  the  length  of 
the  whole  fish  is  as  one  to  seven ;  the  first  ray  of  the 
dorsal  fin  arises  half-way  between  the  point  of  the 
nose  and  the  end  of  the  fleshy  portion  of  the  tail;  the 
third  ray  of  the  dorsal  fin,  which  is  the  longest,  is  of 
the  same  length  as  the  base  of  the  fin ;  the  pectoral 
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fin  tmall ;  the  central  fins  arise  in  a  rertical  line  in  has  passed  the  anemometer,  500  rerolntit 

advance  of  the  commencement  of  the  dorsal  fin,  which  ^re  registered  by  the  instrument. 

fhJ*J;!L'Jr^^'•  ^^T  "^^  """""^  ^w"^  ^Z* '  S^o^d  any  douU  be  entertained  regard! 

the  base  of  the  anal  fin  is  as  long  as  the  distance  fh>m  .,                       •  xi.           ••        .^          ^^  . 

Its  commencement  to  the  origin  of  the  rentral  fins ;  *^«  accuracy  of  the  machine,  it  may  be  tesi 

the  rays  short ;  the  taU  deeply  forked.  oy  rapidly  conveying  it  through  the  air  oi 

The  fin-rays  in  number  are— D.  14 ;  P.  15 ;  Y.  7 ;  perfectly  calm  day,  for  the  distance  of  a  o 

A.  18 ;  0. 10.  and  back  again,  and  noting  the  number 

The  breadth  of  the  eje  is  one-fifth  of  the  length  revolutions  registered, 

of  the  whole  head ;  the  peculiarity  in  the  comparative  j^  endless  screw,  on  an  upright  axis,  • 

length  of  the  Jaws  has  been  previously  noticed ;  the  j^  ^^^.^^  ^  ^^^       ^,  index-whech,  by  wh 

gill-covers  are  elongated;  the  scales  of  the  body  large  .,              ,•'-          .  ^               •.•• 

and  decidaoas ;  the  colour  of  the  top  of  the  head  and  *?®  number  of  revolutions  made  m  a  gn 

back  blue,  with  a  tinge  of  green ;  Iridcs.  gill-covers,  t"iie  «  shown  and  read  m  the  same  way  m 

sides,  and  belly,  sUvery  white ;  the  fins  delicate  in  gas-meter.     To  find  the  number  of  miles  i 

structure,  and  greenish  white ;  the  membranes  con-  veiled  during  a  day,  hour,  or  any  spedf 

necting  the  rays  almost  transparent.  time,  it  is  only  necessary  to  multiply  1 

Prom  four  to  five  inches  te  the  ordinwy  sise,  but  revolutions  registered  during  that  time  by 

many  as  large  as  seven  inches  and  a  half  have  been  j  j*  'j    v    i  aaa     m    —    -A-i-  *v..  — *^ 

token  ta  U>«  CnU.h  •«».-(yiMiLL-8  BrttUh  "d  divide  by  1000.    To  Mcertem  the  rUe 

Fishes.)  ^'^^  Wind  per  hour,  observe  the  revolutv 

~_     J  ,.      ^              . .    ,             .    .    «  made,  say  in  two  minutes,  multiply  by ' 

The  adulterations  practised  are  prmcipally  j  j«  -j    v    iaaa    ^-                 L^^JL 

XV       u  x-x.  x-        •  •  *    •      n  1.  t     XI.  \—.  and  divide  by  1000;  eg.,  suppose  800  revc 

the  .uUtitution  of  infenor  A.h  for  the  teue  y^^  ^^  J^^  ^  t^„  minuteTthe  Teloc 

anohoTy,  and  the  addition  of  colonnng-matten  ^,  ^^,  ^j  ^^^^  be  at  the  rate  of  48  mi 

to  the  bnne  or  liquor  m  which  they  are  pre-  . 

served.     True  anchovies  come  over  here  in    *^™    i    '     xv    *  _^ u*  i.  . 

,        ,                   J  •      J.         V  •           J  XV  To  learn  the  force  or  pressure  which  • 

barrels,  preserved  m  strong  brme,  and  then  ^^ ,      ^^  . .  .   «e^-.  JL  to  use  an  Ostl. 

they  are  bottled  by  the  wholesale  pickle  mer-  .              t  •  ji      •  j              /\^^ 

,*.       Txv                       V           X  anemometer,  or  a  linds  wind-gauge.  Ostli 

chants.     In  the  preservmg  liquor  Armenian  .     .            x  •     «   •      ^         _x—    x^        tx  . 

VI        1-ir      x<         ja  r.       1.       *       ji  instrument  IS  of  Simple  coustruction.   Itc 

bole  and  Venetian  red  have  been  found.  •  i.      <         i  x        ^   x                  ^• 

•n  X  V    o       V    o*  'v      ii  V         J*            :i  *i*ts  of  E  platc  a  foot  square,  acting  o: 

Dutch,  French,  Sicilian  fish,  sardmes,  and  .,       .       t,      ,.,         -jv 

*     ,        I           V  x-x  T  J  «     XI-    X  spiral  spring,  to  which  an  mdex  showing 

even  .prat,  have  been  .ubatituted  for  the  true  j^        „£  ^„re  i,  attached.    The  pUt. 

«.^ovy ;  It  »  only  by  a  perfect  acquuntance  ^^'^  perpendicular  to  the  wind  by  a  t. 

With  the  characters  of  the  fish  that  these  mv                     •        •            a          •  i     ^:. 

-J           vjixxjTx        _LV  The  pressure  given  in  pounds  avoirdupois 

f^»w  ^  ^^^*^-    "  °"^  be  wmem-  the  lqua«  inch  i.  r^tered  by  meuu 

beredthattheproceMof  pre«»^gwiUcoD...  elockwork  on  a  piece  of  paper,  fitted  o. 

derably  modify  the  appeanmce  of  the  anchovy,  x_     •      j                            *-  x-    f 

for  the  head,  intestines,  scales,  and  pectoral  ^[^^      .    ,                   •  i.      «     x  v     v 

«      _.„  ,^     ,                    J    XV        •    •     1  Linds  Wind-gauge  consists  of  a  tube  ab 

fins  will  have  been  removed:  the  pnncipal  ,   ,-        •    v  •     j •       x      •     xv    * 

.  .      -      .,               XV      XV       1          «  XI.  half  an  mch  in  diameter,  m  the  form  e 

pomts  of  guidance  are  then  the  colour  of  the  .  ,                  j    <  ^x  v  •      v    x            x    j 

^    V  XV      *       c  XV    £  V       J  XV           V       g  siphon,  one  end  of  it  being  bent  so  as  to  1 

flesh,  the  sue  of  the  fish,  and  the  number  of  .^       •  j     tx  x.        *     i                _xj    i 

J       ,          1  1       J        1               *    J      -xi-  *he  wind.    It  turns  freely  on  a  vertical  a 

If:  T"^*      ,^"'n  A^           u""  «"1 »  '»»•  keep,  the  mouth  of  it  direct«l 

gard  to  the  Utter,  Dr.  HamU  declare,  when  j^,  ^„^    ^^r  j^.gu^  ^j^  ^j,    , 

preserved,  that  "  ■""'V  "  •"^"  ^°"^'  when  the  wind  blow,  into  the  month  <Jf 

nmeteen  imal.  and  twenty-ni  caudal  ray.  may  j^t^ent  it  drive,  the  water  up  the  ot 

^^"^      *  leg,  to  which  a  scale  showing  the  pressun 

Anemometer   {antmoSf  the  wind,   and  attached.    The  zero  of  the  scale  is  the  1< 

metron,    a   measure)  —  An    instrument   for  at  which  the  water  stands  when  the  al 

measuring  the  force  of  the  wind.    There  are  calm.    It  may  also  be  made  to  measure  mi 

different  sorts,  some  measuring  the  velocity,  mum  gusts  of  wind  by  filling  into  the  tub 

others  the  pressure,  and  some  again  of  a  very  chemical  solution,  which  colours  bits  of  ] 

delicate  construction,  used  for  estimating  the  pared  paper,  placed  at  different  levels  on 

ventilation  of  public  buildings.    For  measur-  scale  limb  of  the  instrument, 

ing  the  velocity  of  the  wind  a  fiemUpherical  For  ascertaining  the  ventilation  of  pu 

eup  anemometer,  invented  by  Mr.  Bobinson,  is  buildings,  &c.,    Combe*s  instrument  sho 

generally  considered  the  simplest  and  the  be  used. 

best.    Two  horizontal  rods  of  iron  cross  each  Combe's  anemometer  is  also  one  of  the  1 

other  at  right  angles,  and  are  supported  on  a  to  ascertain  the  velocity  of  currents  of  air. 

vertical  axis,  which  turns  freely ;  to  the  ends  is  made  of  metal,  with  four  small  mica  si 

of  these  two  horizontal  rods  four  cups  or  likethesailsof  a  little  windmill,  which  tun 

hemispheres  are  screwed.    These  cups,  when  an  axis,  furnished  with  an  endless  screw, 

placed  in  the  wind,  revolve,  and  the  arms  are  supported  on  two   copper  uprights.     I 

of  fuoh  a  length  that  when  a  mile  of  wind  again,  turns  various  toothed  wheels,  twc 


rttidi  bin  plain  Aowing  Ihs  nnmbeT  of 
RnliilioDi  pOTformed  bj  etcli ;  uid  there  are 
tvouull  needle*,  vhioli  ttKvel  round  circlei, 
pnptrlf  divided.  From  zero,  npmnli,  theae 
nHdlor^rtertheobHiratioDg.  Twothreodi, 
hdd  b;  the  axpenmenter,  engage  or  diien- 
e>{*  tha  wheels,  lo  thit  it  aa  be  (topped  or 
mtt  going  at  pleunn.  In  order  to  make  aa 
wmnitrical  obaerration,  the  two  needlei  are 
Vlmd  at  nro ;  and,  to  make  the  opeistion 
^ckir,  the  anemometer  can  be  diaengaged, 
■o  that  the  wheeli  can  be  (topped  at  uro 
To  make  the  obterrationa  euct, 
0  place  the  aoemometer  in  a 
weD  of  a  certain  depth,  and  perfectly  regular, 
-when  the  awiftneaa  of  the  comuta  can  he 
■leanircd.  Without  theae  precaotioni  the 
rauTcnt  of  air  !•  eabjeet  to  Dontiaa" 
imcnlaiitia,  which  are  opposed  to  i 
■maltM.    When  there  ia  a  difficult? 


>  poution  t< 


lake  (noceufol  eiperimi 


i],  of  which  the  aection  ii  known,  ia 
made,  which  ia  placed  upon  the  bank*  of  a 
canal,  when  care  miut  be  taken  that  the  out- 
side air  does  not  paaa  into  the  anemometer 
without  pauiiig  Ihrmigh  it.  To  effect  thia, 
there  is  phioed  eiactl;  in  the  centre  of  the 
tonnel  a  platinum  plate,  which  acts  a*  a  wall, 
where  it  ia  faitened  by  a  screw.  The  two 
threads  ought  alwajs  to  be  on  the  outside, 
and  be  perfectly  free  in  their  moTemeDts.  If 
the  obHrrer  takes  one  of  these  threads  la 
each  hand,  the  mill  stops.  Anaiairtunt  holds 
a  watch  in  bis  bauds  ;  if  it  does  not  mark  the 
mmutea,  he  must  observe  the  exact  moment 
the  needle  passes  one  of  the  diiiiions,  and  he 
then  gires  the  signal  to  disengage  the  mill,  by 
pulling  one  of  the  threads.  As  the  needle 
marks  the  wiahed-for  number  of  minutes,  he 
the  signal,  by  pulling  the  other 


Onad,  and  the  mill  stopi  The 
ii  then  taken  from  the  tonnel,  and  the  result 
a  c*i3y  read  on  the  dial,  counting  from  scro. 
If  the  isoond  wheel  has  advanced  three  teeth, 
ad  the  firrt  from  the  tirelfth  division,  the 
•Knnomeler  shows  312  turns.  Where  two 
■WrvatiaDS  are  made,  the  experiments  should 
It  usde  again.  If  it  is  shown  that  there  is  a 
^sriitjou — tliat  ia  to  say,  when  the  needle  is 
•"pped  by  a  spring,  the  observer  puts  this 
uoile  upon  13.  and,  at  the  moment  when  it 
iUft,  ha  orders  the  anemometer  to  be  disan- 
Pced,  and  at  the  end  of  two  or  three  minutes 
h  ttapi  iL  To  deduot  the  real  velocity  ot 
tile  cnrrenta  ot  air  from  the  number  of  turns 
°>«rved,  a  spedal  initniment  ii  employed, 
<>>  the  outside  of  which  ia  a  very  simple  form 

jt  the  air. 


bat  he  has  added  two  enamelled  diala,  two 
needles  joined  to  cups,  a  third  minute-wheel, 
and  an  indicator,  by  which  600,000  turns  nay 
be  observed,  and  the  number  of  turns  ot  the 
mill  determined  in  the  interval  Thia  arrange- 
ment also  gives  prolonged  observations,  and 
inolndfls  fractions,  at  equal  intervals,  making 
errors  almost  irnppasible. 

A  modiSoation  of  this  instmment  was  sug- 
gested by  Dr.  Parkes,  the  result  being  a  very 
handy  air-meter,  known  as  "  Cuella's"  (fig.  7). 
The  manof aclnrer's  deecriptioD  of  it  ii  aa  fol- 

"The  object  of  this  little  instrument  is  to 
give  correct  meana  of  measnring  the  velocity 
of  currents  ot  air  passing  through  coal  and 
other  mines,  and  the  ventilaldng  (paces  ot 
hospitals  and  ether  pnblio  buildinga. 
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**It  was  first  constructed  for  Dr.  Fkrkes, 
F.&&,  of  the  Royal  Victoria  Hospital,  Net- 
ley,  for  measuring  the  state  of  ventilation  in 
that  large  military  establishment. 

**  The  graduations  for  each  instrument  are 
obtained  by  actual  experiment  by  means  of 
machinery  made  for  the  purpose,  so  that  the 
indications  of  all  are  as  comparable  with  each 
other  as  the  weight  or  measure  of  ordinary 
substances. 

**  The  indications  are  shown  by  means  of  the 
large  dial  and  hand,  and  five  smaller  ones,  as 
shown  in  the  annexed  plate.  The  whole  cir- 
cumference of  the  large  dial  is  divided  into 
100  parts,  and  represents  the  number  of  feet 
up  to  100  traversed  by  the  current  of  air. 
The  five  smaller  dials  are  each  divided  into 
ten  parts  only,  one  revolution  of  each  being 
equal  to  ten  of  the  preceding  dial,  and  repre- 
senting 1000,  10,000,  100,000,  1,000,000,  and 
10,000,000  respectively.  By  means  of  the 
large  dial,  the  low  velocity  of  fifty  feet  per 
minute  may  be  measured,  and  by  the  smaller 
ones  continuous  registration  is  extended  up  to 
10,000,000  feet,  or  equal  to  1893  miles,  being 
practically  beyond  what  the  most  extended 
observations  can  require,  whilst  jewelling  in 
the  most  sensitive  parts  ensures  the  utmost 
delicacy  of  action. 

'^  By  moving  the  small  catch  a  backwards  or 
forwards,  the  work  is  put  in  or  out  of  gear, 
without  affecting  the  action  of  the  fans ;  this 
prevents  the  injurious  effect  of  stopping  them 
suddenly,  and  enables  the  observer  to  begin 
or  end  his  observations  to  a  second.  A  small 
handle  with  universal  joint  accompanies  the 
instrument,  and  may  be  screwed  in  at  the 
base ;  by  putting  a  stick  through  this,  it  may 
be  raised  or  lowered  to  any  required  height, 
and  used  in  any  position. 

"A  simple  table  acconix)anie8  each  air-meter, 
by  means  of  which  (in  strict  observations) 
allowance  may  be  made  for  the  difference 
caused  by  inertia  at  high  and  low  velocities." 

Aniline  (Xyanol,  PhenyUunine, 
Phenylia,  Crystalline,  or  Benzidam), 

(OeHs.H.N),  or  (Ca,HyN  =  93)-Sp.  gr.  of 
liquid,  1-020,  of  vapour,  3-210.  This  base 
may  be  prepared  from  several  sources,  and  by 
a  variety  of  reactions,  and  it  is  contained  in 
small  quantity  among  the  product  of  destructive 
distillation  of  coal  in  the  process  of  gas-making. 
Aniline  b  a  nearly  colourless  limpid  liquid, 
of  an  agreeable  vinous  odour,  and  an  aro- 
matic burning  taste.  It  is  very  acrid  and 
poisonous.  When  exposed  to  the  air  it  rapidly 
absorbs  oxygen.  Most  of  the  salts  of  aniline 
readily  crystallise.  With  chromic  acid,  the 
salts  of  aniline  strike  a  green,  blue,  or  black 
colour,  aooording  to  the  degree  of  concentration 


of  the  solutions.  Aniline  produces  a  white 
precipitate  in  a  solution  of  corrosive  sublimate, 
and  a  green  crystalline  precipitate  in  one  ojf 
cupric  chloride. 

Nitrobenzol  is  converted  into  aniline  by 
sulphide  of  ammonium,  sulphuretted  hydro- 
gen being  decomposed  whilst  sulphur  is  de- 
posited. The  poisonous  properties  of  nitro- 
benzol depend  on  aniline,  which  it  is  capable 
of  being  converted  into  by  the  animal  organ- 
ism. Dr.  Letheby  was  the  first  to  call  atten- 
tion to  this  substance  as  a  poison,  from  several 
cases  which  had  come  under  his  observation, 
and  it  is  to  that  gentieman  that  the  method 
of  its  elimination  and  identification  is  due. 
He  considers  nitrobensol  to  be  a  powerful 
narcotic  poison,  attended,  when  taken  inter- 
nally, or  even  inhaled,  with  drowsiness,  con- 
vulsions, and  coma.  Several  days  may  some- 
times elapse  before  its  fatal  termination. 
When  death  is  rapid,  the  smell  of  nitrobenzol 
is  perceptible  in  every  tissue  of  the  body  ;  but 
in  lingering  cases,  no  smell  is  observable,  it 
having  been  converted  into  aniline,  the  colour- 
ing effects  of  which  are  sometimes  recognised 
in  the  skin,  gums,  lips,  and  nails.  To  extract 
the  poison,  Dr.  Letheby  directs  the  matters 
to  be  bruised  in  a  mortar,  with  a  little  dis- 
tilled water,  acidulated  with  sulphurie  aeidy 
and  then  distilled  from  a  retort,  nitrchemol 
passes  over  into  the  receiver  unchanged,  and 
can  be  detected  by  the  hUUr  almond-like  smell; 
the  residue  in  the  retort  is  treated  with  strong 
alcohol  to  extract  the  sulphate  of  aniline ;  the 
alcoholic  solution  is  treated  with  acetate  of 
lead  to  precipitate  organic  matter,  and  the 
excess  of  lead  separated  by  sulphate  of  soda  ; 
the  filtered  solution  is  next  treated  with  cauHic 
potash,  and  distilled  to  dryness  in  an  oil  bath. 
The  distillate  contains  the  aniline,  which  is 
detected  by  the  nascent  oxygen  of  a  galvanic 
battery  thus  :  A  drop  or  so  of  the  solution  of 
aniline  in  1000  of  dilute  sulphuric  acid  (I  to 
7  of  water)  is  placed  on  a  clean  piece  of  pla- 
tinum foil  and  touched  with  the  n^^i^tive  pole 
of  a  galvanic  battery  (a  single  Grove*s  cell), 
whilst  the  positive  pole  is  in  contact  with  the 
platinum  plate.  The  liquid  instantiy  acquires 
a  bluish  tint,  then  a  violet,  changing  to  pink — 
the  colour  being  more  intense  when  the  aniline 
solution  is  stronger.  Men  employed  in  works 
where  aniline  is  extensively  used  are  some- 
times subject  to  symptoms  of  poisoning,  such 
as  neuralgia,  giddiness,  and  insensibility,  from 
inhaling  it ;  and  the  contact  of  aniline  colours 
with  the  skin  is  said  occasionally  to  produce  a 
peculiar  eruption. 

Annatto— This  article,  although  not  used 
as  food,  is  yet  added  to  several  articles  of 
consumption*     It  is  the   colouring  -  matter 
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obtained  from  the  ieed»  of  a  plant  named 

Bixa  OnUimaf  and  which  forms  the  type  of 

the  small  n&tiual  order  Bixinece.    Annatto  is 

chieflj  prepared  in  Brazil  and  Cayenne.    The 

coloonii^inatter  h  situated  on  the  outside  of 

the  ieed%  vhich  are  enclosed  in  pods,  and  is 

of  two  kinds — an  orange-coloured,  strongly 

tisctoml  resin  called  bixin  (CieHjaOa),  as- 

ncUted  ivith  a  yellow  one   called  orellin. 

BiiiB  ii  freely  soluble  in  alcohol,  ether,  the 

fixed  oOs,  and  the  alkalies ;  when  in  solution 

hj  an  alkali,  on  addition  of  an  acid,  it  falls  as 

an  ontnge  precipitate.    Upon  this  fact  is  based 

the  method  of  purifying  it.    The  commercial 

annatto  is  dissolved  in  an  alkaline  liquid,  e.^., 

a  aolntion  of  pearl-ash ;  dilute  sulphuric  acid 

ia  added  to  neutralisation,  and  the  resulting 

precipitate  collected.      Grenuine   commercial 

annatto  consists  of  2S  per  cent,  of  resinous 

colooring-matter,  and  20  per  cent,  of  extrac- 

tire  matter. 

Characters,  Mieroteopical  and  Chemical,— 
^Hiea  annatto  is  examined  by  the  microscope, 
the  outer  red  portion  presents  an  almost 
homogeneous  appearance,  and  the  surface  of 
the  leed  proper  consists  of  narrow  or  elongated 
ttlla  or  fibres  vertically  disposed,  while  the 
inner  white  portion  consists  of  cells  filled  with 
itarch  oorpusdes,  well  defined,  of  medium  size, 
•ad  resembling  in  the  elongated  and  stellate 
luhuQ  the  starch  granules  of  the  pea  and  bean. 
When  the  annatto  is  manufactured,  and  an 
VBadoIterated  sample  is  examined,  but  little 
■traetore  is  met  with.  Portions  of  the  outer 
<*IIi  may  be  seen ;  and  in  those  specimens, 
vhich  in  the  course  of  their  preparation  have 
not  been  subjected  to  the  action  of  boiling 
viter,  a  few  starch  granules  may  be  noticed. 
Dyers,  soapmakers,  and  painters  use  an- 
Bttto.  The  two  former  frequently  purchase 
it  in  the  state  in  which  it  is  imported,  adding 
the  alkali  as  a  solvent  when  they  use  it.  In 
t^  cases  it  does  not  pass  through  the  so- 
oiled  English  manufacturer's  hands  at  alL 

Since  annatto,  when  manufactured,  presents 
10  few  evidences  of  structure,  by  means  of  the 
iBcrotoope  we  can  easily  detect  the  presence 
of  most  foreign  vegetable  substances,  such  as 
tnmeiic  powder,  the  starch  of  wheat,  rye, 
Wiej,  and  sago  flours.  The  salt  and  alkali 
pioent  in  the  annatto  generally  greatly  alter 
the  appearance  of  the  turmeric.  Most  of  the 
Oiloiuing-matter  of  the  cells  is  discharged,  so 
that  the  starch  corpuscles  contained  within 
^hem  become  visible.  Loose  starch  granules 
flf  tumeric  may  also  be  frequently  seen,  and 
is  eoosequence  of  the  action  of  the  alkali 
&Qeh  enlarged.  The  microscopic  characters 
of  turmeric  powder,  wheat,  rye,  barley,  and 
■9»  stardi  will  be  found  fully  described 
vnder  thdr  lespeotive  names. 


Annatto  is  used  also  to  colour  milk,  butter, 
and  cheese. 

Dr.  John  found  the  pulp  surrounding  the 
fresh  seed  to  consist  of  28  parts  of  colouring 
resinous  matter,  26*5  of  vegetable  gluten,  20 
of  ligneous  fibre,  20  of  colouring  extractive 
matter,  4  formed  of  matters  analogous  to 
vegetable  extractive,  and  a  trace  of  spicy  and 
acid  matters.  The  colouring-matter  is  soluble 
in  alkalies  and  alcohol,  less  so  in  water. 

Annatto  is  adulterated  to  an  extraordinary 
extent,  and  thii  adulteration  is  of  the  grossest 
possible  description.  In  fact,  there  is  scarcely 
an  article  we  are  acquainted  with  that  is  so 
largely  and  so  generally  tampered  with.  The 
substances  are  numerous,  some  organic,  others 
inorganic. 

The  organic  substances  used  are  turmeric, 
rye,  barley,  and  wheat  flours.  The  inorganic 
ones  are  sulphate  of  lime,  carbonate  of  lime, 
salt,  alkali,  an  oily  substance  (probably  soa})), 
red  ferruginous  earths,  mostly  Venetian  red, 
red-lead,  and  copper. 

When  large  quantities  of  flour  and  lime 
are  used,  the  colour  of  the  annatto  is  so 
reduced  that  it  becomes  necessary  to  use  salt, 
alkalies,  and  the  red  earths  to  restore  it  to 
its  original  standard.  Salt  heightens  the 
intensity  of  vegetable  reds,  hence  its  use. 
Lead  is  probably  introduced  into  the  annatto 
through  the  Venetian  red  used.  Copper  is 
added  to  prevent  the  annatto  becoming  at- 
tacked by  fungi 

The  extent  to  which  annatto  is  adulterated 
will  be  shown  by  the  following  fact.  On  ex- 
amination of  thirty-four  samples  of  annatto  of 
various  kinds,  as  imported  and  obtained  from 
English  manufacturers,  and  as  purchased  from 
dealers,  two  only  were  found  genuine.  As 
annatto  is  used  to  colour  different  articles  of 
diet,  when  adulterated  its  use  may  often  prove 
detrimental  to  health.  Accum,  Mitchell, 
Bemays,  Normandy,  and  Hassall  appear  to 
have  detected  in  cheese,  adulterated  with 
annatto,  sufficient  red-lead  to  cause  injurious 
effects  to  ensue  from  eating  it;  but  from 
recent  investigations,  it  would  seem  extremely 
doubtful  whether  red-lead  is  now  employed  to 
the  extent  they  state.  Annatto,  after  being 
kept  some  time,  becomes  attacked  by  maggots. 

In  order  to  estimate  the  commercial  value, 
and  detect  adulteration  in  a  sample,  tbo 
quickest  and  best  way  is  the  following : 
Weigh  accurately  a  gramme  in  a  small  plat- 
inum dish ;  dry  in  the  water-bath  for  a  couple 
of  hours,  then  weigh :  the  loss  is  the  water. 
Finely  powder  and  digest  it  for  some  hours 
in  alcohol;  then  boil,  filter,  and  treat  with 
successive  portions  of  alcohol,  until  all  the 
colouring-matter  is  dissolved ;  filter,  evaporate 
the  filtrate  down,  and  weigh:  the  result  is 
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the  resin.  The  iziBolahle  portion  will,  in  a 
good  commercial  specimen,  consist  of  woody 
matter,  extractive,  gluten,  &c.  For  the  ash, 
weigh  another  gramme  in  a  platinum  dish; 
dry  for  a  short  time  over  the  water-bath; 
then  powder  and  bum  until  it  ceases  to 
lose  weight.  It  is  prudent  to  fuse  a  little  on 
charcoal,  with  carbonate  of  soda,  before  the 
blow-pipe,  before  burning  it  in  a  platinum 
vessel,  as  there  may  be  lead  in  the  annatto. 
The  ash  should  then  be  submitted  to  the 
various  reagents  in  order  to  detect  lime, 
iron,  alumina,  ke,  ke.  If  the  ash  is  dot 
excessive,  and  the  resin  about  28  per  cent., 
it  is  a  fair  specimen.  A  correct  determina- 
tion of  ash  and  resin  is  all  that  b  required  to 
definitely  pronounce  on  the  purity  or  im- 
purity of  the  sample. 

The  following  is  an  analysis  of  a  fair  com- 
mercial sample  by  the  author. 

No.  L  The  sample  was  in  the  form  of  a 

paste,  colour  deep  red,  odour  peculiar  but  not 

disagreeable : — 

Water 24  2 

Betinoos  colouring-matter 18*8 

Ash 22  6 

SUtrch  and  extractive  matter 24  5 


100  0 


The  following  is  an  analysis  of  an  adulter- 
ated specimen.  The  sample  was  in  a  hard 
cake  of  a  brown  colour,  with  the  maker's  name 
stamped  upon  it,  and  marked  patent ;  texture 
hard  and  leathery,  odour  disagreeable  : — 

Water 13-4 

Resin 110 

Ash— consisting  of  iron,  chalk,  uXt,}  ^o.« 

alumina,  silica J  **  •* 

Extractire  matter 27-3 


100^ 


Thus,  in  the  one  the  resin  was  28  per  cent., 
the  ash  22 ;  in  the  other  the  resin  was  only 
11  per  cent,  the  ash  no  less  than  48. 

Antidote — In  medicine,  toxicology,  kc,  a 
substance  administered  to  counteract  or  lessen 
the  effects  of  poison. 

The  principal  poisons,  with  their  antidotes, 
are  noticed  under  their  respective  heads. 
Antidotes  may  be  divided  into  direct  and  in- 
direct antidotes :  the  former  neutralising  or 
destroying  the  injurious  action  of  the  poison 
on  meeting  it  in  the  system ;  the  latter  coun- 
teracting the  injurious  physiological  effects  of 
the  drug.  The  following  list  gives  the  most 
imiK>rtant  antidotes  to  the  chief  poisons :— 
Direct  ArUidoUt. 

Fkrfaom.  Antidotaa. 

Acids Magnesia,  chalk,  and  dilute  solu- 
tions of  alkaline  carbonates. 

Alkaloids Finely-divided  animal  charcoal. 

Antimony Preparations  containing  tannin  in 

solution,  as  decoction  of  cinchona. 


Puiaooi.  Antldoi 

Arsenic None.    Charcoal  m 

magnesia,  or  byd 

of  iron. 

Baryta  salts Soluble  sulphates. 

Chlorine Ammonia,  magnes 

Cyanides  and  by-  't  Solution  of  chlorine 
drocyanic  acid  j     of  iron. 

Todine Starch. 

Lead  salts Sulphate  of  soda,  o: 

Mercurial  salts White  of  egg. 

Opium Animal  charcoal  ab 

Ac. 

Phosphorus Oil  of  turpentine. 

Silver,  nitrate  of  ...Chlorides  of  alkalle 
Zinc,  sulphate  of. . .  Dil  ute   solution  of 

soda. 

Belladonna \ 

Henbane \Uq^.  potasses. 

Siramonium ) 

Strychnine Perhaps  monobrom 

Antiseptio— An  epithet  app 
thing  which  impedes  or  arrests  ] 
e.g.,  cold,  heat,  chlorine,  iodine,  i 
bolic  acid,  tar,  alum,  salt,  nit 
vinegar,  &c    See  Disixf£CTants. 

Antoxone— iSee  Ozone. 

Appeals— The  power  of  app< 
provided  for  by  the  Sanitary  Act 

Any  person  on  whom  an  ordei 
tion,  or  an  order  requiring  the  > 
structural  works,  is  made,  ma^ 
Quarter  Sessions,  pending  which  d 
is  no  liability  to  penalty,  nor  shi 
or  proceedings  be  gone  on  with  (1 

Any  person  feeling  himself  aggr 
rate  made  under  the  provisions  o 
Health  Act,  or  by  any  order, 
judgment,  or  determination  of 
done  by  any  court  of  summary 
in  cases  in  which  the  sum  or  penal 
exceeds  twenty  shillings,  may 
Quarter  Sessions. 

In  all  the  above  cases  the  fo! 
ditions  must  be  observed : — 

The  appeal  must  be  made  t 
Quarter  Sessions,  holden  not  less  i 
one  days  after  the  decision  of  tl 
or  court  from  which  the  appeal  is 
appellant  must  give  notice  to  the 
and  to  the  court  or  authority  fro: 
appeals,  within  fourteen  days  aft« 
of  appeal  has  arisen,  stating  his 
appeal,  and  the  grounds  thereof. 

The  appellant  shall,  immediate] 
notice,  enter  into  a  recognisant 
justice  of  the  peace,  with  tw 
sureties,  conditioned  personally 
appeal,  to  abide  the  judgment  0 
thereon,  and  to  pay  such  costs 
awarded  by  the  court,  or  give 
security  by  deposit  of  money  or  0 
the  justice  may  allow. 

If  the  appellant  is  in  custody, 
may,  if  he  think  fit,  release  hin 
similar  security. 
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lo  appeals  against  rates,  the  court  has  the 

tame  power  of  amending  or  quashing  a  rate 

of  asKssment,  and  of  awarding  costs,  as  a 

court  of  Quarter   Sessions   has   in  appeals 

against  poor-rates,  and  the  costs  may  be  re- 

ooTered  in  the  same  manner :  provided  that, 

ootwjthit&ndiDg   the  quashing  of   any  rate 

appealed  against,  all  moneys  charged  by  such 

nte  shall,  if  the  court  of  appeal  think  fit  so 

to  order,  be  levied  as  if  no  appeal  had  been 

made,  and  such  moneys,  when  paid,  shall  be 

taken  aa  payment  on  account  of  the  next 

effective  rate  for  the  purposes  in  respect  of 

viuch  the  quashed  rate  was  made. 

In  the  case  of  other  appeals  the  court  of 
appeal  may  adjourn  the  appeal,  and  on  the 
hearing  thereof  may  confirm,  reverse,  or 
modify  the  decision  of  the  court  of  summary 
JBrisdiction,  or  remit  the  matter  to  the  court 
of  rammary  jurisdiction  with  the  opinion  of 
the  coort  of  appeal  thereon,  or  make  such 
other  order  in  the  matter  as  the  court  thinks 
JQit  The  court  of  appeal  may  also  make 
ioch  order  as  to  costs  to  be  paid  by  either 
party  as  the  court  thinks  just. 

The  decision  of  the  court  of  appeal  shall  be 
binding  on  all  parties:  provided  that  the 
ooort  of  appeal  may,  if  such  court  thinks  fit, 
a  the  ease  of  an  appeal  against  the  decision 
of  a  court  of  summary  jurisdiction  under  the 
proriaions  of  P.  II.  relating  to  nuisances, 
•tate  the  facts  spedaUy  for  the  determination 
of  the  Court  of  Queen's  Bench,  in  which  case 
it  shall  be  lawful  to  remove  the  proceed- 
i&gi  by  writ  of  certiorari  or  otherwise 
into  the  Court  of   Queen's  Bench  (P.  H., 

If  any  person  feel  himself  aggrieved  by  the 
deciiion  of  a  local  authority  in  respect  to  the 
nunmary  recovery  of  expenses  or  in  the  de- 
elaring  of  expenses  as  private  improvement 
ozpenses,  he  may,  on  giving  notice,  memo- 
naliae  the  Local  Government  Board,  and  the 
Older  the  Board  makes  is  binding  (P.  H., 
1.268). 

An  owner  or  ratepayer  disputing  the  vali- 
^  of  a  vote  of  owners  and  ratepayers,  de- 
claring that  it  is  expedient  a  district  should 
be  made  a  local  government  district,  may 
appeal  within  six  weeks  from  the  declaration 
of  the  dedsion  of  the  meeting  to  the  Local 
^^oremment  Board,  who  may  make,  after 
M  bquiry,  such  order  as  is  necessary  (P. 
H.,  a.  274). 


I— Natural  order  Ponvacece, 
Apples  are  of  small  nutritive  value,  contain- 
^  not  more  than  13  per  cent,  of  solid  matter, 
udUus  is  of  no  more  value  than  so  much  rice ; 
^  they  have  an  agreeable  flavour,  and  are 
^i>t^  for  their  antiscorbutie  properties. 


Composition  of  Apples  (Fbesenil^s). 

Soluble  MaUer— 

Sugar 7-53 

Free  acid  (reduced  to  eqaivalent  in  malic 

acid) 104 

Albuminoos  substance      .        .  0*22 

Pectous  substances,  &c.  ...  2*72 

Ash  0'l4 

Insolvhle  Matter — 

Seeds 038 

Skins 1-44 

Pectose lia 

[Ash  from  insatuHe  matter  induded  iu 

weights  given] [O-O] 

Water 85t4 

100  00 

Appointment  of  Xnspeotora  of  Nui- 
Baikoem—See  Inspectobs  op  Nuisances. 

Appointment  of  Medioal  Oi&oers  of 
Health— iS>ee  Medical  Oppicebs  op  Health. 

Aprioot  {Prunus  Armeniaca) — This  fruit 
is  a  native  of  Armenia,  and  was  introduced 
into  England  in  the  time  of  Henry  the  Eighth. 
From  the  bitter  kernels  of  the  apricot,  eau  de 
noyaux  is  distilled. 

Composition  of  Apricots  (Fbesenius). 
Soluble  Matter^ 

Sugar 1140  2*730 

Free  acid  (reduced  to  equiva- 
lent of  malic  acid)       .       .  0-808  1003 
Albuminous  substances  .  0-832  0  411    i 
Pectous  substances         .        .  6  029  5  562 
Ash.        .        .                .        .  0-820  0  723 

Insoluble  Matter — 

Seeds 4-300  3415 

Skins.  Ac 0-967  1-248 

Pectose 0148  0  750 

[Ash  from  insoluble  matter 

induded  in  weights  given]  .  [0-071]  [0  06ii] 

Water 84-966  83652 

Arbitration— The  matters  directed  by 
the  Public  Health  Act,  1875,  to  be  settled  by 
arbitration  are — 

1.  Disputes  between  persons  and  the  local 
authority  in  regard  to  amount  of  compensation 
in  case  of  damage  done  by  the  local  authority 
by  reason  of  the  exercise  of  any  of  the  powers 
of  the  Act. 

2.  Terms  upon  which  water  companies  ought 
to  furnish  a  proper  and  sufficient  supply  of 
water  for  all  reasonable  purposes  for  which  it 
is  required. 

3.  Whether  the  water  which  any  company 
is  able  and  willing  to  supply  is  proper  and 
sufficient  for  the  purposes  for  which  it  is 
required. 

4.  Whether  the  purposes  for  which  it  is  re- 
quired are  reasonable. 

5.  Disputes  between  local  authorities  as  to 
the  supply  of  water,  in  the  case  of  an  autho* 
rity  supplying  water  to  a  neighbouring  district. 

6.  Disputes  as  to  the  amount  of  compensa- 
tion to  be  paid  by  an  urban  authority,  to  the 
owner  or  other  person  interested,  in  the  case 
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id  boiumi  or  bnildingi  whieh  bATe  been  pat 
twckward  or  forward  in  order  to  regulate  the 
line  of  building!  in  the  street. 

7.  Di«|mt«e  m  to  whether  matten  or  things 
projKised  to  be  done,  injure  or  interfere  with 
ciujaU,  riven,  kc,    Ku  Cahalh. 

8.  Differences  of  oi>inlon  with  respect  to  the 
efficiency  of  suljstituted  sewers,  and  with  re- 
gard to  the  conse^^uences  resulting  from  inter- 
twnuc^u  with  water  rights. 

U.  Terms  on  which  sewers  may  be  used  by 
persons  outside  the  dixtrict. 

10.  Disputes  between  the  Universities  of  Ox- 
ford and  Cambridge,  and  the  urban  authority 
of  tlioso  places  rest>eotiveIy,  as  to  the  propor- 
tion and  maimer  in  which  they  shall  contribute 
towards  any  expenses  under  the  Act. 

11.  By  the  :»  &  35  Vict,  a  41,  s.  27,  differ- 
ences relating  to  the  supply  of  gas  may  be 
settled  by  arbitration.  Amounts  under  £20 
may  be  settled  in  a  court  of  summary  juris- 
diction.  The  court  niuy  invoke  the  advice 
of  a  competent  surveyor  (not  being  the  sur- 
veyor of  the  sanitary  authority),  and  make 
what  order  it  thinks  Ht  as  to  costs. 

All  (|uestions  referred  to  arbitration  under 
the  l*ublio  Health  Act,  when  the  amount  in 
dispute  is  loss  than  1*20,  may  at  the  option  of 
either  party  bo  (letonniuod  before  a  court  of 
summary  jurisdiotiun,  which  court  may,  if  it 
thinks  Ht,  retiuiro  the  aid  and  report  of  a  com- 
puteut  surveyor  on  works,  &c.,  in  dispute,  and 
the  court  may  dotenuino  the  amount  of  costs 
Inourrtnl  iu  that  behalf,  and  by  whom  thev 
ore  to  be  (mid  (P.  11.,  s.  181). 


»» 


Arbitr«torB-Tho  wunl  **  arbitrators, 
under  the  rublio  Health  Act,  1675,  includes 
H  «ii\glu  arbitrati>r;  and  the  wonls  **arbitra- 
tiun"  and  **iu'bitrator**  include  an  umpire. 
The  apinUutment  of  an  arbitrator  must  be 
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made  under  the  common  seal  on  behalf  of  the 
local  authority,  and  on  behalf  of  any  other 
party  under  his  hand,  or  if  such  party  be  a 
corporation,  under  their  common  seaL 

iniere  are  certain  provisions  in  case  of  the 
death  of  an  arbitrator. 

The  time  for  making  an  award  must  not 
exceed  three  months. 

When  there  is  more  than  one  arbitrator, 
they  must  appoint  by  writing  under  their 
hands  an  umpire.  If  the  umpire  dies  pending 
the  arbitration,  another  must  be  appointed  in 
his  stead.  If  the  arbitrators  neglect  or  refuse 
to  appoint  an  umpire  within  seyen  days  when 
requested  to  do  so,  the  Quarter  Sessions  may 
on  application  appoint  one. 

Before  any  arbitrator  or  umpire  can  enter 
upon  any  reference,  he  must  make  and  sub- 
scribe the  following  declaration  before  a  jus- 
tice of  the  peace  :— 

I,  A.  B.,  do  solemnly  and  sincerely  declare  that 
I  will  faithfully  and  honestly,  and  to  the  best  of  mj 
skill  and  ability,  hear  and  determine  the  matters 
referred  to  me  under  the  Public  Health  Act,  1875. 

This  declaration  is  to  be  annexed  to  the 
award  when  made,  and  any  arbitrator  or  um- 
pire wilfully  acting  contrary  to  it  is  guilty  of 
a  misdemeanour.  The  arbitrators  must  be 
unbiassed,  and  have  no  direct  personal  interest 
in  the  matter,  however  remote.  The  decision 
of  the  arbitrator  is  binding  (P.  H.,  s.  179-181). 

Areas,  Sanitary— iSee  Sanitabt  Dis- 
tricts. 

Areometer — An  instrument  to  take  the 
specific  gravity  of  liquids.  It  is,  however, 
seldom  exactly  accurate,  and  there  are  other 
methods  which  give  better  results.  In  this 
country,  the  word  is  principally  applied  to  the 
areometers  of  Baum6,  which  are  in  general  use 
on  the  Continent,  and  are  fairly  accurate. 


Ahki^uktkk  nm  Ligvii^a  Heatier  th.vn  Water,  P^^e-adde  or  Pise-sirop. 


0 

Umvlty. 

1 

10»     . 

11170 

l><'ftve«. 

S2      ! 

Specific 
iJravity. 

:             1 
'  Degrees. 

Specific 
GraYity. 

Degrees. 

Specific 
Gravity. 

l;hW7 

47 

1*4476 

C2 

1-6889 

1      i 

1^KH» 

17 

1T.\M) 

;u 

1-2773 

4S 

1*4615 

63 

17079 

a 

itusa 

U^ 

11W3 

34 

l-JSSl 

4l> 

1*4758 

64 

1*7273 

vH    : 

ItWl 

1V> 

1  1428 

35 

i-2in>2 

50 

1*4902 

-    63 

174n 

4      1 

i^^ro 

.     A> 

11515 

3l5 

1*3103 

51 

1*5051 

1    66 

17674 

^    i 

HK^O 

:ii     ' 

lUkKi 

37 

1:^7 

52 

1*5200 

:  67 

1-7882 

ti 

umi 

25 

rit?i>2 

;v>^ 

i*s;5;vJ 

53 

1*5:^53 

.    68 

1-8095 

IxHSa 

2.^ 

I'KvSa 

3l> 

i*34:a 

:>4 

1*5510 

t^O 

1*8313 

s 

lUVHi 

iM 

iiv<:5 

4<) 

1*3571 

;v^ 

l*56a 

70 

1-8537 

i» 

1xVk^> 

i\\ 

1PX»S 

41 

1\^M 

5^      . 

1:5S33 

71 

1-8765 

10 

lt>^^ 

:n; 

i-iiws 

45 

13S1S 

57 

l-OOrt) 

73 

1-9000 

u 

iA^r^> 

:^r 

laiiw 

43 

1S5M5 

5j^ 
5^ 

I-AITO 

73 

1-9341 

w 

it^sac 

2S 

1^4»8i 

44 

1>4074 

i^^^m 

74 

1-9487 

1  ^* 

i\^w» 

» 

InKW:^ 

45 

lv|20i5 

60      * 

1*^5523 

75 

1-9740 

'  u 

ruu4 

;» 

I1M5!J> 

4cl 

1>4339 

^ 

1^6(705 

76 

2-0000 

.  ^*^ 

lUW 

;» 

1^22^ 

(6i) 


COBB£SF05DI50  SPKCHTC  GbAVITIES  AND  DeOBEES  OF  BAUKI^S  ABEOMETEB  FOB  HEAVT  LIQUIDS. 

From  the  Batavian  Pharmacopoeia. 
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COBBESF02n>INO  DBQBEES  OF  BaUU^'S  ABEOMETEBS  AND  REAL  SPECIFIC  GBAVITIBS. 

Areometer  for  Liquids  lighter  than  Water  or  Pise-esprit,* 


Depws. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

1 
Degrees. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

10 

10000 

21 

0-9300 

32 

0-8690 

42 

0-8202 

62 

0-7766 

U 

0*9932    1 

22 

0-9241 

33 

0-8639 

43 

0-8156 

53 

07725 

12 

0-9865 

23 

0-9183 

34 

0-8588 

44 

0-8111 

54 

07684 

13 

0-9799 

24 

0-9125 

35 

0-8538 

45 

0-8066 

55 

0-7643 

14 

0-9733 

25 

0-9068 

36 

0-8488 

46 

0-8022 

56 

07604 

15 

0-9669 

26 

0-9012 

37 

0-8439 

47 

0-7978 

57 

0-7556 

16 

0-9605 

27 

0-8957 

38 

0-8391 

48 

0-7935 

58 

07526 

17 

0-9542 

28 

0-8902 

39 

0-8343 

49 

0-7892 

59 

07487 

18 

0-9480 

29 

0-8848 

40 

0-8295 

60 

0-7849 

60 

0-7449 

19 

0-9420 

30 

0-8795 

41 

0-8249 

51 

07807 

61 

0-7411 

20 

0-9359 

31 

0-8742 

*  These  instroments  are  in  France  adjusted  at  16°  Gent.,  or  60°  Fahr. ;  those  in  England  at  W*  Fahr. 

slight  tinge  similar  to  that  of  old  hollands. 
The  inferior  qualities  are  more  heating  and 
apt  to  disagree  with  the  stomach  than  the 
other  commercial  spirits.  It  is  used  in  this 
country  chiefly  to  make  punch.  See  Alcohol 
and  Alcoholic  Bevebages. 

Arrowroot— /Snm  Stabch. 

Arsenic,  or  Arsenioum,  was  known  in 
various  stages  of  combination  to  mankind 
before  the  Ohristian  era.  This  element  pre- 
sents many  analogies  with  phosphorus  and 
with  nitrogen,  and  several  French  writers 
consider  it  as  belonging  to  the  non-metallic 
elements,  notwithstanding  that  it  conducts 
electricity  with  facility,  and  possesses  a  high 
metallic  lustre.  It  generally  presents  itself 
as  an  alloy  with  some  other  metal,  especially 
with  iron,  or  with  cobalt,  nickel,  copper,  or 
tin.     Occasionally  it  is  found  in  its  nftiiTe 


Bole— ;$;»  Bole. 
Amij,   Bygitee   tiX—Su   HTOiiNE, 

MnjTAET. 

Anmdk— The  ordinary  arrack  is  a  spirit 
^Med  from  fermented  rice,  but  the  finer 
qntlities  are  distiUed  from  the  fermented 
]^  (toddy-palm  wine)  of  the  cocoanut-tree, 
P^yra-iree,  and  other  palms.  Batavian, 
^(>dni,  and  China  arrack  are  the  three  vari* 
^  most  esteemed.  The  pariah  arrack  is 
K^Mrally  narcotic,  yery  intoxicating,  and  un- 
vboleiome.  It  is  often  prepared  from  coarse 
l*SS«ry,  spoilt  toddy,  refuse  rice,  &c.,  and 
'CBdered  more  intoxicating  by  the  addition  of 
^^  kavet,  poppy  headSy  juice  of  stramonium^ 
Mother  substances.  The  Hindoos,  Malays, 
^«  tske  arrack  largely.  Arrack,  like  other 
"pinti,  is  eolourless,  or  nearly  so,  but  when 
kept  long  in  wood  it  gradually  acquires  a 


A 
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state,  and  it  sometimes  occurs  united  with 
oxygen  and  certain  metals,  constituting  arseni- 
ates  such  as  those  of  iron,  copper,  and  lead. 
More  rarely  it  is  found  united  with  sulphur, 
either  as  the  red  sulphide  (As^S,)  realgar,  or 
as  the  yellow  sesquisulphide  (As^Ss)  known 
as  orpiment.  The  arsenic  of  commerce  is 
usually  prepared  from  mispickel  (FeAsS),  an 
arsenical  sulphide  of  iron  furnished  abundantly 
by  Silesian  mines  ;  and  from  the  arsenides 
of  nickel  and  cobalt,  which  yield  arsenious 
sesquioxide  as  a  secondary  product  in  the  ordi- 
nary process  of  working  these  ores. 

Arsenic,  Effects  of, — Arsenical  vapour  or 
dust  diffused,  in  certain  arts,  through  the 
atmosphere,  seldom  fails  to  exercise  an  in- 
jurious  influence  on  the  health.  Kecent  acci- 
dents observed  to  follow  the  employment  of 
arsenical  greens  in  the  manufacture  of  leaves 
and  artificial  flowers,  and  of  certain  fabrics, 
may  now  be  added  to  facts  formerly  ascer- 
tained amongst  workmen  in  painted  paper. 

Dr.  Blandet,  in  a  memoir  on  *' Poisoning" 
by  Schweinf urt  green,  showed  that  the  work- 
men employed  in  printing,  brushing,  and  glaz- 
ing the  paper  are  subject  to  a  kind  of  arsenical 
poisoning,  which  causes  an  cedema  of  the 
scrotum,  preceded  by  swelling  of  the  face  and 
a  papulose  or  pustulous  eruption  on  the  skin. 
Similar  symptoms  have  been  noticed  from 
the  use  of  an  arsenical  paste  in  the  manufac- 
ture of  jewellery. 

These  observations  have  been  questioned  by 
MM.  Ou6rard  and  Chevallier.  They  conclude 
that  the  manufacturers  are  not  agreed  upon  the 
influence  of  Schweinfurt  green  on  the  work- 
men, that  some  have  observed  the  symptoms, 
and  others  have  only  heard  of  them ;  that  ac- 
cording to  some,  the  injurious  consequences  are 
to  be  attributed  to  faulty  manufacture  of  the 
green ;  according  to  others,  to  differences  in  the 
constitution  of  the  workmen,  and  that  the 
effects  of  the  green  have  been  exaggerated. 
These  objections  have,  however,  now  been  dis- 
proved by  a  number  of  independent  observers 
who  corroborate  Dr.  Blandet,  e.g.,  MM. 
Beaugraudy  Vemois,  and  Pietra-Santa,  more 
especially  in  the  case  of  artificial  flower- 
workers. 

In  France,  all  manufacturers  who,  even  in- 
voluntarily, are  the  cause  of  such  accidents, 
are  severely  corrected  by  the  law.  Why  it  is 
considered  of  so  much  importance  in  France 
may  be  readily  understood,  if  the  number  of 
workpeople  employed  at  Paris  in  the  manu- 
facture of  artificial  flo^vers  bo  considered  : 
they  amount  to  more  than  15,000,  a  quarter 
at  least  of  whom  are  employed  in  fabrics  in 
which  Schweinfurt  green  is  used,  and  a  great 
number  of  them  work  in  small,  ill-furnished 
and  ill-ventilated  rooms. 


The  details  of  the  operations  are  thus  given 
by  Dr.  Vemois  : — 

These  greens  are  formed  either  from  arsenlte  of 
copper  alone,  or  mixed  in  variable  proportions  with 
scetateof  copper  (English  green).  Arsenical  greens 
are  employed  to  colour  different  herbs,  to  tint  the 
fabric  destined  to  prepare  the  leaves  of  artificial 
flowers,  or  they  are  painted  directly  on  the  leavM  or 
petals  of  flowers  worked  on  cloths  of  various  texture. 
For  these  various  uses  they  bay  the  Schwelnfoit  or 
the  English  green  (vert  Anglais),  either  in  powder 
or  in  aqueous  solution,  and  add  to  it,  according  to 
the  effect  desired,  a  certain  quantity  of  Flanders 
glue,  starch,  gum,  honey,  or  turpentine.  Sometimes 
it  is  applied  in  the  dry  state,  in  order  to  sprinkle  it 
over  the  things  already  coloured  by  the  arsenical 
green.  They  frequently  also,  in  order  to  modify  the 
colour,  mix  with  it  a  certain  quantity  of  chromate  of 
lead  or  picric  acid. 

The  preparation  of  herbs  is  carried  on  as  follows  : 
The  workman  plunges  into  a  shallow  vessel,  contain- 
ing a  sufficiently  liquid  solution  of  Schweinftirt  green, 
one  or  several  stalks  of  natural  plants,  perfectly 
dried,  and  agitates  them  quickly,  seizing  them  by 
their  roots  by  a  pair  of  forceps.  This  is  the  steeping. 
This  operation  stains  the  fingers,  the  arms,  the  per- 
son, and  the  clothes  of  the  workman,  and  the  sor. 
rounding  objects  are  covered  with  traces  of  this  kind 
of  paint.  The  plants  thus  prepared  are  hung  on  a 
line,  and  there  allowed  to  dry  for  thirty-four  or  forty- 
eight  hours.  At  the  end  of  that,  all  the  stalks  are 
gathered  and  formed  into  bundles,  which  are  used 
finally  for  bouquets.  Often  enough,  to  satisfy  some 
freak  of  fashion,  they  are  sprinkled  with  powdered 
arsenite  of  copper.  This  is  the  powdering.  The 
bouquet-work  constitutes  one  of  the  principal  dan- 
gers ;  for  the  colouring-matter  not  having  been  fixed 
by  any  mordant,  detaches  itself  in  the  form  of  a 
fine  dust,  which  penetrates  the  skin  of  the  bands, 
and  which  the  workman  breathes  constantly.  This 
danger  is  still  more  increased  when  he  handles  the 
bouquets  covered  with  arsenical  powder.  At  other 
times,  however,  in  the  manufacture  of  the  plants,  the 
Schweinfurt  green  is  diluted  with  a  sufficient  quan- 
tity of  turpentine.  In  this  way  the  colour  takes  a 
smooth  appearance,  not  altered  by  contact  with 
water,  and  does  not  escape  immediately  in  the  form 
of  powder  by  gentle  handling ;  bat  when  it  is 
thoroughly  dry  it  falls  to  the  ground  in  little  flakes, 
and  may  again  rise  in  the  air  with  ordinary  dost. 
Thus  the  danger  is  modified,  a  little  retarded,  bat 
always  exists.  There  are  then  in  this  specialty  of 
the  florist  the  operations  of  steeping,  drying,  pow- 
dering, and  arranging  the  flowers  for  boaqnets, 
which,  in  their  detail,  place  the  workman  or  the 
purchaser  under  the  more  or  less  direct,  and  more  or 
less  active,  influence  of  arsenical  salt.  This  parti- 
cular industry  is  exercised  under  conditions  which 
render  it  still  more  injurious ;  for  it  is  freely  prac- 
tised by  a  number  of  poor  workpeople,  by  house- 
holds living  in  one  or  two  rooms,  ill- ventilated,  ill- 
lighted,  and  which  they  never  sweep,  and  of  which  the 
floor,  like  the  furniture,  and  like  the  clothing  of  the 
workpeople,  is  continually  impregnated  by  pigment, 
and  covered  with  arsenical  dust.  The  preparers  of 
the  cloth  destined  for  the  manufacture  of  the  artifi- 
cial leaves  by  the  aid  of  arsenical  greens,  comprehend 
the  portion  of  the  work  most  exposed  to  deleterious 
action.  They  use  arsenite  of  copper  alone,  mixed  prin* 
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dptlly  vjth  ituch,  and  in  rare  Instances  associated 
Titb  acetate  of  copper  in  rariable  proportions.    Some 
ott  tMit,  a  mixUire  of  picric  acid  and  of  greenish 
Lsdifo^  in  which  they  steep   their   staflb.     Other 
Buou&ctarers  nse  fkbrics  prepared  with  hot  sola- 
tioBs  bj  ordinary  dyers.    According  to  the  hue  which 
the  Scbveinfmt  dyer  wishes  to  obtain,  the  workman 
c<»im«nces  by  giring  the  staff  a  yeliow  shade,  by 
plooginf  It  into  a  eolation  of  picric  acid  and  pare 
akobol     He  sqaeexes  it  between  his  fingers,  in 
order  to  completely  impregnate  it,  and  dries  it.    It 
ii  this  preliminary  operation  which  stains  the  work- 
BiQ'i  fingers  yellow.    Frequently  the  latter  mixes 
the  picric  add  by  grinding  it  with  the  Schweinf^irt 
green,  and  applies  this  paste  immediately  to  the 
biffic    The  paste  is  prepared   by  kneading  the 
Schveinfart  green,  already  treated  with  water,  with 
%  solution  of  starch,  thick  enoagh,  yet  sufficiently 
fiqaid  to  be  easily  spread  on  the  cloth.    Daring  this 
vwkinf  up  the  paste,  the  fingers,  arms,  and  hands 
of  the  workman  are  corered  with  arsenical  solution. 
Thii  being  ready,  the  workman  lays  out  his  stuff, 
fistribotes  the  paste  over  it,  then  beats  it  between 
his  hands,  in  order  to  make  the  colouring-matter 
thoroos^  penetrate  the  cloth.     The  longer  it  is 
hcateo,  the  better  is  the  quality  of  the  article.    Dur- 
i&f  this  operation  the  skin  of  the  hands  and  arms  is 
eoBk^etely  impregnated  with  the  solution.    Some- 
thaa  the  cloth,  harlng  been  touched  here  and  there 
vith  arsenical  paste,  is  attached  to  a  hook  in  the 
nO,  and  twisted  different  ways— wrung,  as  it  were. 
In  this  way  a  rery  uniform  colouring  is  obtained. 
Ihis  process  is  as  bad  to  the  workman  as  the  former. 
Uttly,  a  process,  which  is  generally  practised,  consists 
ia  placing  the  fkbric,  stained  or  not  with  picric  acid, 
^  a  wooden  table,  and  distributing  on  both  sides  the 
Menksl  preparation  with  a  brush,  and  then  beating 
the  stuff  with  a  thick  rubber.    In  this  way  the  hands 
aadaimsof  the  workman  are  much  less  exposed  to  the 
pane  than  in  the  preceding  processes.    After  the 
bruhiag  and   beating   of    the    fabric,  comes   the 
^of,  and  this  is  the  operation  to  which  I  wish 
to  call  attention.    Once  impregnated  with  the  green 
«>ioar  by  whatever  process,  the  pieces,  in  sqaares  of 
ihoat  1  metre  50  cent.,  are  hung  on  wooden  frames 
foniiihed  with  teeth,  on  which  the  borders  of  the 
eioth  are  transfixed.    During  this  simple  operation, 
tbe  workmen  stain  themselves  much.    When  the 
ttaSi  are  detached  fh>m  the  squares,  they  are  folded ; 
tad  from  every  crease  falls  a  fine  dast,  which  may 
U>cB  be  carried  into  the  macous  membranes.    These 
vorkaen,  then,  are  liable  to  all  the  accidents  of  the 
Baaoteetarers  of  flowers,  especially  in  the  operations 
^  knesding  the  paste,  or  during  the  beating,  brosh- 
iof,  drying,  and  folding  of  the  cloths.    From  the 
luttds  of  the  fibricator  the  fabrics  are  very  often 
Mediately  consigned   to   the   manufiacturers   of 
>tillctal  flowers,  who  press  them,  figure  them  (that 
is  to  asy,  make  the  nerves),  and  arm  them  with  a 
vbre,  and  mount  them  with  flowers.    It  may  be  at 
VMe  imderstood  how  much  all  the  manipulations 
I  hare  Jnst  mentioned  are  liable  to  develop  the 
''Kaical  dost.    The  paste  has  not  been  fixed  on  the 
*»&  by  tny  mordant ;  the  starch  with  which  it  is 
^^^  bM  given  It  a  very  brittle  consistence,  and 
^  Pfedisposed  it  to  be  easily  detached  firom  the 
^^^  ne  stamping  is  effected  by  putting  a  certain 
BUBber  of  folded  pieces  one  above  the  other,  and 
nhaltting  them  to  the  pressure  of  a  stamping  in- 


strument.   Repeated  blows  of  this  instrument  de- 
tach the  paste  in  scaler  and  cover  with  dust  the 
fingers  and  person  of  the  workman.      A  series  of 
small  packets  are  taken  from  the  stamping-press, 
which  contain,  strongly  pn^sed  together,  from  twelve 
to  twenty-four  leaves.   They  are  passed  on  to  another 
workman  who  is  charged  with  the  folding.     This 
operation  is  performed  by  holding  the  little  bundle 
of  leaves  between  the  thumb  and  index-finger  of  the 
left  hand.    The  thumb  of  the  right  hand  presses  the 
edges  quickly  and  sharply  so  as  to  separate  leaves 
one  from  another,  as  you  separate  the  leaves  of  a 
book  recently  bound.    During  this  process  still  more 
dust  escapes.    Then  comes  the  figuring,  which,  by 
reason  of  successive   blows  applied  to  each   leaf, 
covers  the  body  of  the  operator  with  the  same  pul- 
verulent material.    Fixing  a  wire  to  the  leaves  at 
their  lowest  part  by  the  aid  of  gum  follows  that  oper- 
ation.    Then  the  leaves  are  arninged  together  in 
dozens,  and  passed  to  the  bouquet  manufacturers, 
who  meant  them.    From  thence  they  go   to   the 
milliners,  who  adapt  them  to  different  articles  of 
dress,  and  sell  them  to  the  public.    Through  all  this 
series  of  transformations  there  is  the  same  manipu- 
lations, the  same  production  of  dust,  the  same  action 
on  the  skin  and  mucous   membranes,   only  in   a 
decreasing  degree,  from  the  first  preparer  to  the 
milliner.    There  is,  however,  a  process  of  preparing 
the  cloth  which  diminishes  notably  the  severity  and 
frequency  of  the  evils  of  the  Schweinftirt  green.    It 
is  that  which  immediately  after  the  drying  of  the 
stuffs  submits  them  at  once  to  the  '*  Calendrage." 
This  operation  causes  the  arsenical  paste  to  penetrate 
mechanically  into  the  fibres  of  the  stuff,  and  gives 
it  a  smooth  and  glazed  aspect  which  only  permits 
imperfectly  the  production  of  the  arsenical  dust. 
This  process  renders  the  successive  workings  of  this 
cloth  less  ii^urious,  but  it  would  be  an  error  to  con- 
sider it  as  inoffensive.    During  the  action  of  the 
press,  and  especially  during   the   separating   and 
figuring  of  the  flowers,  a  notable  quantity  of  the 
toxic  dust  is  still  produced.     However  well  prepared 
the  fabric  may  be,  you  have  only  to  tear  it  to  detach 
the  coating  under  the  form  of  a  palpable  powder. 
It  is  only  necessary  to  add  that  the  waxing  of  the 
leaves,  after  they  have  been  separated  and  figured, 
and  before  putting  them  into  bouquets,  constitutes 
a  protecting  envelope   against   the  effects  of  the 
powdered  coating  for  workmen  who  then  handle 
them,  as  well  as  for  women  who  wear  them ;  but 
this  film   of  wax    is  only  applied,  comparatively 
speaking,  to  a  small  number  of  leaves,  for  it  alters 
the  green  and  vivacity  of  its  colour. 

The  poisonous  symptoms  of  arsenic  pro- 
duced by  these  different  trades,  &c.,  are 
loss  of  appetite,  pain  in  the  prsecordia,  dis- 
tttrbance  of  the  bowels,  constant  headache, 
and  a  distressing  oppression.  The  muscular 
force,  especially  of  the  extremities,  is  much 
weakened.  This  is  a  very  constant  and 
characteristio  sign.  Aotual  paralysis  may 
indeed  occur,  and  persist  long  after  the  indi- 
vidual has  ceased  to  be  exposed  to  the  arseni- 
cal poisoning.  The  eyelids  are  red  and 
irritable,  and  vesicular  and  pustular  erup- 
tions appear  in  several  parts  of  the  bodjr.  It 
is  especially  on  the  face,  forehead,  scrotum. 
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chest,  arms  and  hands,  where  the  dust  pene- 
trates either  directlj  or  indirectly,  that 
pustules  occur,  which  a  superficial  examina- 
tion might  confound  with  syphilitic  erup- 
tions. 

In  the  preparing  of  the  stuffs,  in  the  process 
of  drjring.  Dr.  Vemois  says  :  — 

A  new  condition,  and  scrioas  results  appear. 
The  multiplicity  of  dbarp  points  fixed  in  the  wooden 
squares  ineyitabl  J  pricks  and  scratches  the  skin  of  the 
workmen.  An  inoculation  of  the  arsenical  salt 
immediately  takes  place,  as  if  it  had  l>een  practised 
experimentally.  The  skin  irritates  and  inflames,  a 
vesicle  first,  then  a  large  pustule  corers  the  orifice 
of  the  prick,  and  undergoes  all  the  stages  of  inflam- 
mation, which  produces  suppuration  and  often  gan- 
grene, below  which  a  deep  and  painful  ulceration  is 
developed— all  the  more  tedious  to  heal,  as  the  in- 
oculation is  renewed  from  day  to  day.  The  action 
of  picric  acid,  mixed  with  the  paste,  can  only  aug- 
ment and  aggravate  the  Irritation  of  the  wounds. 
If  the  ulcerations  are  numerous,  the  workman  may 
absorb  the  arsenious  acid,  and  be  liable  to  serious 
results.  I  have  seen  a  certain  number  of  workmen 
with  glandular  enlargements  under  the  armpits,  and 
the  hands  in  such  a  state  that  they  were  obliged  to 
come  to  the  hospital,  where  they  were  only  cured 
after  one  or  several  months  of  treatment,  The 
aspect  of  the  hand  was  then  characteristic ;  to  tlie 
greenish-yellow  tint  of  all  the  skin,  and  especially 
of  the  palmar  aspect  of  the  hands,  to  the  greenish 
crust  under  the  nails,  was  nearly  always  added  a 
yellow  colour  of  the  nails,  produced  by  the  repeated 
contact  with  picric  acid.  When  we  add  a  generally 
diiriised  erythema,  then  a  series  of  black  points,  or 
of  inflamed  pustules,  and  sometimes  a  whitlow,  we 
shall  have  a  faithful  representation  of  the  evils 
which  most  frequently  present  themselves  in  the 
preparers  of  stuffs  for  artificial  flowers  tinted  with 
8chweinfurt  green. 

Among  the  endeavours  made  to  make  this 
branch  of  industry  more  healthy,  should  bo 
noticed,  on  the  one  hand,  the  satin-making 
machine  of  M.  Ebert ;  on  the  other,  the  attempt 
to  substitute  chrome  for  Schweinfurt  green, 
and  the  ingenious  process  of  directly  incor- 
porating the  arsenical  colouring-matter  with 
a  special  collodion  invented  by  M.  B6rard- 
Zenzelin. 

The  following  cases  will  well  illustrato  the 
foregoing  remarks  :  In  the  month  of  Decem- 
ber 1872,  Dr.  Isambert  had  under  his  charge, 
at  St,  Antoine,  a  patient  suffering  from  arseni- 
cal intoxication,  through  external  absorption. 
The  man  had  been  handling  cakes  of  Schwein- 
furt green,  and  reducing  them  to  powder. 
Four  days  after,  an  eruption  broke  out  on  the 
face  and  scrotum.  In  this  latter  situation  the 
eruption  was  followed  by  an  eschar.  Two 
months  later,  intense  pain  (nocturnal  espe- 
cially) supervened  along  the  limbs  and  in  the 
J  oints.  At  the  same  time  disorders  of  mobility 
and  sensibility  appeared  in  the  limbs,  espe- 
cially the  lower  ones,  which  now  presented 


veritable  paralysis.    Dr.  Isambert  states  tha^ 
these  symptoms  are  due  to  the  local  peni 
trating  action  of  arsenic— symptoms  dae 
its  exit  or  elimination  being  especially  maikc 
on  the  mucous  membrane. 

In  these  cases  of  poisoning,  throni^ 
nal  absorption,  sjrmptoms  of  internal  poaaon^  -fl 
ing  are  exceedingly  rare. 

A  case  is  recorded  by  Dr.  Wlntrebert  of  IHle^^r^ 
in  the  "  Bulletin  M6dical  du  Nord,**  of  arseni-^  J 
cal  ulcerations  of  the  arms.  The  lesions 
brought  on  by  the  local  use  of  a  green 
(intended  for  bills),  and  which  had  been  d] 
with  arsenite  of  copper.  They 
on  the  patient  ceasing  to  use  the  paper. 

Notwithstanding  that  so  much   has 
said  against  green  papers,  they  are  far 
uncommon ;  and,  strange  to  say,  the  most  dan^ 
gerous  of  these— those  covered  with  a  thiok^ 
unvarnished,  loosely  coherent  layer  of  SbheeleW 
green— are  most  frequently  met  with  in  onr 
nurseries.  The  beds,  too,  are  frequently  placed 
next  the  wall,  and  the  attrition  of  tiie  bed- 
clothes  easily  removes  portions  of  the  poison- 
ous colouring-matter.  The  fine  cupro-arsenical 
dust,  which  thus  becomes  diffused  throQ|^ 
the   air,   occasionally  produces   in  childrea 
symptoms  resembling  those  of  violent  catarrh. 
Some  of  the  paper  described  has  been  found 
to  contain  nearly  18  grains  of  arsenious  acid  in 
a  square  foot 

Some  little  time  since,  Mr.  T.  Bolas  of  the 
Chariog  Cross  Hospital  examined  a  sample  of 
wall-paper  containing  27 '53  grains  of  arsen- 
ious acid  in  the  square  foot,  and  in  this  ease 
the  poison  was  so  loosely  fixed  that  rery 
slight  friction  sufiBced  to  detach  a  porticm  and 
diffuse  it  through  the  air.  In  Prussia  the  nie 
of  arsenical  pigments  is  interdicted  nnless  the 
colouring-matter  is  properly  fixed  or  pro- 
tected from  accidental  removal,  and  it  most 
certainly  appears  desirable  that  some  snoh 
regulation  should  come  into  force  here.  It  is 
not  generally  known  that  arsenic  is  also  occa- 
sionally found  in  the  white  or  cream-coloared 
enamel  papers  so  frequently  used  in  drawing- 
rooms,  and  in  drab  papers  tinted  with  native 
ochre. 

A  curious  case,  illustrating  the  effect  of 
arsenical  wall-papers,  is  related  by  Dr.  D.  B. 
Dalzell  of  Malvern.  He  was  attending  a  lady 
who  was  attacked  by  scarlet  fever;  during  her 
illness  her  husband  occupied  a  small  bedroom. 
The  very  first  night,  while  sleeping  in  it,  he 
experienced  much  discomfort,  his  sleep  being 
unrefreshing,  and  disturbed  by  frightfol 
dreams ;  and  he  rose  in  the  morning  languid 
and  weak,  with  much  nausea  and  dull  head- 
ache. Towards  the  evening  the  aymptoma 
considerably  abated.  The  second  night,  and 
I  day  following,  there  was  a  repetition  of  the 
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^^ms  ijmptoms.    He  now  changed  his  room, 

•^  from  that  hour  hii  symptonu  steadily  and 

^ndodly  disappeared.    A  servant  next  occu- 

j>]ed  the  chamber,  and  immediately  became 

^IFeeted  in  the  same  way  as  her  master.    On 

eiuunation  being  made  by  Dr.  Dalzell,  he 

f  oond  that  the  waU-paper  contained  a  large 

^^Qsntiiy  of  arsenic,  which  was,  no  doubt,  the 

bailie  of  the  mysterious  visitation  on  the 


It  has  reeently  been  shown  by  Professor 
Sleek  (Zeitsch.  fOr  Biologie,  bd.  viii  p.  445, 
XSr2)  that  the  arsenious  acid  in  the  Schwein- 
tmi  green,  when  in  contact  with   moist  or- 
Suuc  substances,  and  especially  starch  sizing, 
fcnuM  arseniuretted  hydrogen,  which  diffuses 
in  the  room,  and  is,  no  doubt,  the  cause  of  some 
of  the  cases  of  arsenical  poisoning  from  green 
pspen.*    Azaenio  is  also  used  to  give  that 
^^ht  green  often  seen  in  coloured  sweets. 
Daring  the  Christmas  of  1873,  a  large  cake,  in 
which  was  imbedded  a  green  card  labelled, 
''For  the  baimies,"  was  seised  in  a  baker's 
dwp  at  Greenock.     27ie  card  tp<u  coated  with 
nQVy  and  on  being  submitted  to  analysis, 
wai  found  to  contain  7 '04  grains  of  arsenious 
add !    We  find  arsenic  in  green  wax  candles 
and  green  tapers.     Mr.  T.   Bolas  of   Char- 
iag  Cross  Hospital  having  noticed  the  arsen- 
ied  odour  which  was  present  during  the  burn- 
ing of  green  wax  tapers,  Christmas  candles, 
and  similar  articles,  was  induced  to  examine 
sefcral  samples,  with  the  following  results : 
Of  thirteen  samples,  one  only  contained  ar- 
senic, the  majority  being  coloured  with  ver- 
digris,  and  two  samples  were   tiated   with 
ultramarine  green.    The  arsenical  tapers  were 
of  the  kind  usually  employed  in  houses  for 
lightiiig  gas ;  and  one  taper,  weighing  17*69 
grains,  was  found  to  contain  01276  grains  of 
anenious  acid.     When  we  consider  how  ex- 
trefloely  sensitive   some   people  are  to  the 
actioo  of  this  poison,  especially  when  it  enters 
the  system  through  the  respiratory  organs,  it 
win  be  sufficiently  apparent  that  it  is  highly 
reprehensible  to  use  a  volatile  poison   like 
axsenic,  even  though  the  amount  employed 
may  be  small,  for  colouring  tapers  or  other 
smQar  articles  intended  for  burning  in  houses. 
A  Christmas  tree  brilliantly  iQuminated  with 


*  Tiat  arsenk  Is  actnallj  present  in  the  air  of 
rwBi  papered  with  arsenical  papers  has  been  lately 
d^Mtutnted  by  experiment : — 

**  Hcabcff  drew  by  means  of  aspirators  the  air  of 
a  nam,  the  walla  of  which  were  papered  with  a  very 
eU  dry  green  paper,  through  various  tubes  contain- 
isf  cottoo  wocu  aiod  silver  nitrate.  On  examination 
■careely  any  loUd  particles  could  be  discovered. 
The  eocfam  wool  was  fused  with  sodium  nitrate  and 
oAosatc;  and  gave  a  little  ferric-oxide  and  a  trace 
«f  ancme,  but  the  aolntion  of  nitrate  of  aUver  gave 
decided  evidences  of  arsenic  as  well  as  of  sulphide 
•CiavtL''-<PhaaB.  J^  Trans.  [8],  iv.  81-83.) 


arsenical  candles  may  be  taken  as  an  extreme 
instance  of  the  danger  likely  to  arise  from 
this  source.  Vinegar  not  unfrequently  pre- 
sents traces  of  arsenic,  this  being  introduced 
through  the  sulphuric  acid  used  largely  in 
the  sophistication  of  the  vinegar.  Mr.  Scanlan, 
in  his  evidence  before  the  Parliamentary  com- 
mittee, says :  "  You  get  arsenic  in  oil  of  vitriol 
to  a  great  extent.  This  arises  from  the  em> 
plojrment  of  pyrites  instead  of  sulphur.  Oil 
of  vitriol  is  made  in  large  quantities  by  alkali- 
makers,  and  when  the  price  of  sulphur  is  high, 
they  use  pyrites  instead;  and  pyrites  almost 
invariably  contains  arsenic  Irish  pyrites  con- 
tains a  good  deal ;  but  I  have  understood  that 
Cornish  pyrites  contains  still  more.  Some 
few  years  ago,  I  found  an  enormous  quantity 
in  sulphuric  acid  here  in  London.  It  finds  its 
way  into  muriatic  acid  made  from  that  sul- 
phuric acid,  or  in  the  manufactuie  of  which 
that  sulphuric  acid  is  employed ;  and  hence  it 
may  be  yery  mischievous.  A  mixture  of  muri- 
atic acid  and  soda  has  been  used  in  bread, 
and  I  have  seen  muriatic  add  containing  a 
yery  fearful  quantity  of  arsenic.** 

For  the  washing  of  sheep  an  arsenical  com- 
position is  employed.  At  Lincoln,  in  April 
1872,  a  piece  of  this  fell  upon  the  floor,  and 
was  eaten  by  a  child,  who  shortly  afterwards 
died. 

Arsenic  is  adulterated  with  gypsum  and 
chalk;  these  can  readily  be  detected  by  not 
subliming  with  heat. 

Teats  for  Purity.— It  is  entirely  yolatilised 
by  a  heat  of  400^.  Four  grains  dissolved  in 
boiling  water  with  eight  grains  of  bicarbonate 
of  soda,  discharge  the  colour  of  808  grain- 
measures  of  a  volumetric  solution  of  iodine, 
containing  12*7  grains  of  iodine  in  a  1000 
grain  -  measures.  This  decolorisation  is  ef- 
fected by  the  conversion  of  the  iodine  into 
hydriodic  acid.  The  change  may  be  repre- 
sented by  the  formula:  A89O3  +  2H,0 +41= 
AS2O5+4HI,  four  equivalents  of  iodine  cor- 
responding to  one  equivalent  of  arsenious  acid. 
The  hydrated  peroxide  of  iron  is  the  antidote 
generally  used  in  an  overdose  of  arsenic. 

The  following  are  the  principal  tests  for 
arsenic:  A  few  drops  of  a  neutral  solution 
of  ammonia  nitrate  of  silver  added  to  a  solu- 
tion of  artenical  svhUmate  above  mentioned, 
produce  a  lemon-yellow  precipitate  of  arsenite 
of  silver,  which  is  soluble  in  aq.  ammonice. 

Ammonia  tulphate  of  copper  produces  an 
apple-green  precipitate  of  arsenite  of  copper, 
known  as  Scheele's  green,  so  extensively  used 
for  making  green-coloured  paper,  sugar  orna- 
ments, &c.  To  test  the  presence  of  arsenic  in 
green  wall-papers,  immerse  a  piece  in  a  dish 
containing  a  litUe  ammonia  -  water ;  after 
standing  some  few  minutes,  pour  off  the  blue 
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liquid  into  a  tett^laas,  and  throw  in  a  crystal 
of  nitrate  of  tUvtr,  when  a  yellow  precipitate 
of  arsenite  of  silver  forms  at  the  bottom.    The 
quantity  of  arsenite  of  copper  contained  in  a 
ffiven  size  of  the  paper  may  easily  be  ascer- 
tained by  digestion  in  weak  ammoni4i-vfatery 
and  evaporation  to  dr3me88  over  a  water  bath, 
the  resulting  green  powder  being  equal  to 
60  per  cent,  of  arsenic    Or  it  may  be  detected 
by  Reinsoh*8  method.    A  strip  of  elean  copper 
foil,  ^  in.  wide,  and  |  in.  long,  is   boiled 
in  a   test-tube  with  about  one  drachm  of 
diluted  hydrochloric  acid,  and  if  at  the  end  of 
three  minutes  the  copper  retains  its  colour, 
the  acid  may  be  considered  free  from  arsenic. 
About  a  square  inch  of  the  paper  is  now  in- 
troduced, and  the  boiling  is  continued  for 
about  five  minutes.    If  arsenic  is  present,  the 
copper  loses  its  lustre,  and  becomes  covered 
with  a  dark  crust  of  arsenic ;  but  the  darken- 
ing of  the  metal  must  not  be  considered  as  a 
conclusive  proof  of  the  presence  of  arsenic,  as 
papers  frequently  contain   ultramarine  blue 
or  green ;  and  this,  when  treated  with  an  acid, 
yields  sulphuretted  hydrogen,  which  acting 
on  the  copper  produces  a  dark  film  of  copper 
sulphide  on  its  surface.    After  having  been 
washed,  and  dried  with  blotting-paper,  the 
darkened  slip  of  copper  is  heated  to  low  red- 
ness in  a  narrow  glass  tube  about  three  inches 
long.    If  the  dark  colour  was  produced  by 
arsenic,  a   sublimate,  consisting   of  minute 
shining  octahedrons,  will  deposit  itself  in  the 
cold  part  of  the  tube.    A  lens  is  often  neces- 
sary to  render  the  crystals  visible.    In  testing 
for  arsenic  in  the  stomach,  should  sulphide 
of  arsenic  be  present,  Reinsch's  test  (that  of 
boiling  copper  foil  or  wire  with  acid  in  the 
suspected  liquid) — since  the  sulphide  is  in- 
soluble in  hydrochloric  acid — would  fail  to 
detect  the  insoluble  portion. 

White  artenic  is  more  commonly  the  poison 
used,  but  there  have  been  cases  known  in 
which  the  sulphurets  of  arsenic  (such  as  the 
yellow  or  orpiment,  and  the  red  or  realgar) 
have  been  taken,  for  they  are  extensively  used 
in  some  workshops  for  fireworks.  Then  again, 
where  a  corpse  has  been  long  buried,  and  is 
disinterred  for  examination,  the  white  arsenic 
taken  by  the  deceased  has  become,  by  the 
putrefaction  of  the  body,  changed  into  yellow 
sulphuret.  In  all  these  cases  the  use  of  hy- 
drochloric acid  as  a  solvent,  and  Rcinsch's  pro- 
cess as  the  precipitant,  cannot  apply,  as  the 
arsenic  is  liable  to  be  overlooked,  for  the 
yellow  sulphide  is  insoluble  in  hydrochloric 
acid,  but  dissolves  readily  in  fuming  nitric 
aoid  or  in  nitro-muriatic  acid.  It  is  found 
that  the  pott  mortem  change  into  orpiment  is 
never  quite  complete,  so  that  for  the  detec- 
tion of  anenio  in  solid  organio  substancesj 


such  as  the  tissues  of  the  body,  the  besa 
general  method  is  most  decidedly  to  conver- 
the  arsenic,  if  present,  into  the  volatiB 
chloride ;  and,  according  to  Dr.  Taylor,  thea 
is  always  sufficient  arsenic  (if  present  at  alU 
unchanged  into  sulphide  to  ensure  succesa 
The  only  necessary  caution  is  that  the  suit 
stance  be  thoroughly  dried,  and  that  tH 
reagents  be  pure.  After  drying,  it  is  plao^ 
in  a  retort  with  fuming  hydrochloric  add, 
slowly  distilled  by  the  heat  of  a  sand 
The  distillate  contains  chloride  of  arsenic,,. 

arsenic  was  present,  and  may  be  submitted 

further  tests.    Part  of  it  may  be  deposited 
copper,  and  part  tested  in  a  Marsh*!  apparst*' 

Marsh's  test  is  as  follows : — 

Place  in  a  suitable  apparatus  a  few  piece^H 
granulated  zinc  free  from  arsenic,  and  pour  o^ 
it  some  diluted  sulphuric  acid  with  the  sdutes 
to  be  tested.  The  hydrogen,  as  it  ia  evol^^ 
carries  with  it  any  arsenic  present,  and- 
being  burnt  deposits  metallic  spots  <m  a  ^= 
piece  of  porcelain  held  in  the  flame;  bu.^ 
the  same  are  produced  with  zinc  and  ^b 
only,  the  articles  are  impure.  Arsenic 
are  of  a  nutty-brown  colour.  The 
antimonp  are  of  a  smoky-black.  These 
are  readily  distinguished  by  the  applio^^^ 
of  a  drop  or  so  of  a  solution  of  hypoohlorKic 
of  soda,  which  readily  dissolves  tarsenie  bo 
not  antimonp  spots. 

The  best  reducing  agent  of  the  sulphide  of 
arsenic,  or  arsenite  of  copper,  is  a  mixture  ot 
cyanide  of  potassium,  with  either  oarbonste 
of  soda  or  potash,  as  this  gives  off  aU  the 
arsenic.  The  prussiate  of  potash  answen 
every  purpose. 

Ammonia  nitrate  of  silver  shows  yvHv  ^  ^ 
grain  of  arsenic  acid.  Ammonia  sulphate  oi 
copper  shows  -nriirv  ^^  ^  grain  of  arseniooi 
acid.  Ten  grains  of  arsenite  of  silver  equa^ 
*99,  or  3  grains  arsenious  acid.  Ten  grains  o 
arsenite  of  copper  equal  5*26,  or  better  thai 
50  per  cent,  arsenious  acid.  SulphureU& 
hydrogen,  as  well  as  yellow  stUphide  of  am 
monium,  produce  in  acid  aqueous  solutions  c 
the  arsenical  sublimate,  a  golden-yellow  pvt 
cipitate,  which   ia  increased    on   boiling.- 

(HORSLET.) 

The  employment  of  arsenic  in  the  arts  i 
regulated  in  France  by  an  ordinance  of  th 
"  ConseU  d'Hygidne." 

By  the  14th  of  Vict.  c.  12,  every  person  sel 
ing  arsenic  is  bound  to  keep  a  written  reoor 
of  every  particular  relative  to  each  transac 
tion,  such  as  the  name,  abode,  and  callin 
of  the  purchaser,  the  purpose  for  which  th 
poison  is  required,  and  the  quantity  sold,  ki 
These  particulars  are  to  be  signed  also  by  th 
purchaser.  No  person  (sec.  2)  is  allowed  i 
sell  arsenic  to  any  one  unknown  to  the  aellei 
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^aka  in  the  preaenM  of  a  wiineH  whom  the  giratoUe,  meaning  tunjlower,  a  trihe  to  which 

*<Oar  ii  aoqnainted  with.    The  anenic  lold  the  Helianthn»  tuberotua  belongs.     It  eon- 

faea  3)  ii  to  be  mixed  with  soot  or  indigo  in  taini  no  staroh,  but  a  large  quantity  of  ingar, 

^Jm  pR^xniion  of  half  an  ounce  of  indigo  to  a  as  will  be  seen  from  the  following  analytii  of 

Xsooodof  artenie.    Penalty  on  oonviotion,  £20,  Payen,  PoiuBot,  and  Fevry  : — 

^arleti.    The  Act  applies  to  all  the  colourless  Compo$Uion  of  the  JenudUm  ArtidUOee. 

X**P*nitions  of  arsenic ;  but  it  is  not  to  affect  Nitrogenoos  matter    .                            8 'I 

^^emists  in  making  up  prescriptions  for  medi-  fSSJie ^l3 

^■1  men,  or  in  supplying  medical  men ;  nor  is  Pecticscid                                          0-9 

&  to  ftffect  the  wholesale  dealers  in  supplying  Pectine 0-4 

to  retail  shops,  &c.  ^?^^tte'r      .'                                   0  2 

Wrftea    Arsenious  acid  combines  with  Mineral  matter 1-8 

alksline.earthy, and  metaUic elements,  ^*^' ^  '^ 

Conning  araenites,  all  of  which  are  poisonous,  100*0 

mad  pre  rise  to  symptoms  and  effects  similar  This  yegetable  is  but  little  eaten  in  Eng- 

"^  those  described  under  ABSiina  land. 

The  only  metaUic  arsenites  met  with  m  com-  Arti«m«'  and  IrfOMurers'  Z>wellliiffs 

meree  are  those  of  copper,  and  these,  under  ^g^  Habitations. 
*^arums  names — such  as  Scheele  s  green,  mine- 

»1  green,  emerald  green,  Brunswick,  Schwein-  Aroaria  InmbriooldM-Roand   worm. 

fcrt,  or  Vienna  green-«re  the  basis  of  a  great  '^^^  "»  *^®  ™***  common  human  parasite.    It 

-inristy  of  pigments,  and,  as  a  consequence,  »  ^™  eighty-four  to  sixteen  inches  long, 

«iid  their  way  into  cakes  of  waternwlours,  into  ^^^  ^^  e^*»°»  tapering  towards  each  end. 

^mlen,  candles,  wall-papers,  and  even  into  ^  *  greyish-red  colour,  and  somewhat  trans- 

«imf6itionery  and  other  articles  of  food.  Bread  P»"'»*-  Children  are  rery  frequently  attacked 

^  been  impregnated  with  arsenic  from  the  ^*^  *^«™-    ^®  ^<*"^«  generally  inhabit  the 

loans  having  been  pkoed  on  shelves  freshly  ■™*^  intestines  and  stomach,  from  whence 

'Viiiiied  with  green  paint  (Medical  Times  and  *^®y  ^^^^  ^*^^  known  to  pass  up  into  the 

Guett^  April  1854,  p.  326);  and  there  are  g»ll-ducts,  frontal  sinuses,  nostrils,  mouth,  Ac. 

■say  cases  on  record  of  this  poison  finding  its  The  writer  has  known  an  infant  at  the  breast 

yvf  into  eatables  through  curious  and  nnsus-  *li«>w  up,  in  the  course  of  one  day,  more  than 

pseted  channels.  twenty  round  worms  of  various  sizes.    They 

The  only  other  common  arsenites  are  those  ^»  liowever,  most  frequently  in  pairs,  often 

<f  potaah  and  soda.     Fowler's  solution,  or  solitary. 

Bqior  arsenicalis,  is  a  solution  of  aivenite  of  I*  "  probable  that  the  ova  gain  admittance 

pituh  coloured  with  tincture  of  Uvender.  '^^^  *be  human  body  through  drinking-water, 

Inenite  of  potash,  tar,  and  soap  is  a  common  *nd  perhaps  through  uncooked  vegetable  food. 

«iih  for  sheep ;  and  fatal  cases  have  occurred  ^-  Paterson  of  Leith  observed  that  certain 

M  amongst  the  animals  to  which  it  has  been  families  drawing  water  from  a  well  supplied 

t|iptied  and  the  men  applying  it;  and  the  ^™  a  dirty  pool,  which  contained  numerous 

nrious  "fly-waters"  are  solution  of  arsenites  ▼ermiform  animalcula,  were  very  subject  to 

tf  loda  and  potash  sweetened  with  sugar.  *^«  Ascaris  lumbricoides,  while  others  in  the 

tee  AiSEsric.  "ame  street  drinking  a  different  supply  were 

Ai— aiuratted  BydrogeB-5^    Ht-  ^uu^eoted. 

noGiir,  ABSKsno,  kc  Asoaiia  mjwUoL—A  round  worm,  in- 

ArliclMAia The    Cynara  Scotymm,  a  feeting  the  cat.     It  has  been  found  in  the 

tkistle-like  perennial  plant  of  the  natural  order  human  subject.    See  WoBMS,  Bound. 

Cmpoaiia,  a  native  of  Southern  Europe,  but  A«h— In  commerce  the  word  ash  is  applied 

ttteasively  cultivated  in  our  gardens  for  its  ^  ^^^  ^y^^  ^^  ^h^  vegetable  substances  from 

bottom,"  or  the  sweet  fleshy  receptacle  of  ^hich  the  alkalies  are  obtained,  as  kelp,  barUla, 

rti  lowers,  which  is  eaten  as  a  pot-herb.    It  ^^     j^  ^  ^^e  popuUr  name  of  the  vegetable 

iss  Buch  the  same  nutritive  value  as  carrots,  ^^^^  potash,  in  an  impure  state,  as  procured 

•isM,  caoHflower,  cabbages,  ko.    This  must  f^^^  ^y^^  ^j^e,  ^f  pUnts  by  lixiviation  and 

n*  be  confounded  with  the  Jerusalem  arti-  evaporation.     The  plants  which   yield   the 

cboke,  which  is  altogether  a  different  plant.  greatest  quantity  of  potash  are  wormwood 

ArtidMAiay  Jemaaleiii— Derived  from  and  fumitory.     The  ashes  of  all  species  of 

^BditaUku$tubero9U9.  A  native  of  Mexico,  woods  and  weeds  are  found  to  contain  some 

«d  said  to  have  been  introduced  into  Eng-  alkali,  hence  it  is  that  the  residuary  matter 

Ittd  m  1617.    The  term  *'  Jerusalem'*  is  sup-  after  the  combustion  of  any  vegetable  matter 

yossdtobe  a  ooiruptioii  of  the  Italian  word  is  found  to  act  as  a  stimulant  to  vegetable 


(68) 


i'sv^aidg 
Vddnn 
't^noodg 

J5 

• 

^ 
n 

CO 

O 

• 
• 

« 
• 

• 
• 
• 

• 
• 
• 

s 

• 
• 

• 
• 
• 

r^m 

• 

• 

ft 

• 

to 

to 

C9 

8 

O 

CO 

• 
• 
• 

« 

• 
• 

?5 

1 

CO 

to 

ft 

• 

O 

a 

lO 

?5 

»H 

t« 

t* 

e^ 

lO 

to 

I'fldOTT 

• 

»P 

CO 

• 

^ 

^ 

• 

:»' 

• 
• 

• 

?> 

• 

• 
• 

9! 

• 

S^ 

^ 

1H 

t« 

S 

C« 

-I* 
ft 

m 

CO 

s 

to 

• 

tPOOAl 

S 

• 

? 

ft 

CO 

• 

? 

m 

• 

t* 

K- 

? 

• 

? 

• 

• 

09JJ,-3A!10 

S 

• 

S 

c« 

• 

CO 

eo 

• 

•^ 

ft 

• 

1 

o 

« 

I'inns 

ts 

S 

eo 

^ 

00 

3 

$ 

• 

^ 

• 

^ 

s 

• 

• 

inre  BdAvai 

n 

00 

o 

»o 

• 

C9 

CO 

r-j 
r-i 

• 
• 

o 

• 
• 

^ 

s 

a 
• 

• 
• 

,-S9<n«»oa 

1-t 
3 

• 
• 
• 

C9 

• 

« 

o 

9 

CO 

• 
• 

s 

O 

9 

•*» 

1 

? 

•^ 

• 
• 
• 

•looa  ^ojureo 

• 

eo 

13 

r-i 

^ 

O 

00 
CO 

(O 

CO 

CO 

o 

• 

ft 

00 

• 
• 
• 

? 

•^ 

to 

O 

*)ooiia9a 

;3 

r-l 

• 

iH 

C9 

• 

o 

eo 

o 

r-l 

in 

r-" 

• 

rH 

• 
• 
• 

?2 

CI 

eo 

r- 

ft 

rH 

•B»A«VI 

? 

5S 

? 

CO 

^ 

?5 

9 

OC 
ft 

m 

S 

• 

rH 

• 

?• 

? 

• 

d|tutix 

r-i 

S 

c« 

eo 

O 
ft 

00 

CO 

-<« 

m 

3 

s 

CO 

rH 

f< 

•?ooii  djuanx 

? 

SS 

r- 

T-l 

00 

o 

CO 

1-( 
1-( 

55 

• 

S 

?5 

• 
• 
• 

s 

^ 

CO 

• 

o 

•B1«0 

o 

•  • 
eo 

eo 

?5 

o 

r-l 

00 

• 
• 
• 

CO 

O 

• 
• 

s 
s 

s 

• 

01 

'iaiiwr  ; 

^ 

• 

00 

? 

? 

?i 

?3 

• 

• 
• 

• 
• 

• 
• 

? 

• 

• 

s 

•^ 

iH 

fc* 

o 

O 

ss 

• 

rH 
CO 

• 

• 

s 

o 

C4 

I'Mwig 

!3 

r-l 

to 

?5 

ft 

o 

• 
• 
• 

lb 

• 
• 
• 

• 
• 
• 

? 

s 

• 
• 
• 

• 
• 
• 

•aiwo  iiwqAk 

? 

s 

§8 

15 

o 

ft 
fi 

• 

o 

?5 

?! 

O 

00 

• 
• 
• 

• 
• 
• 

^ 

s 

C9 

ft 

00 

r^ 

•niojoiug 

S3 

• 
• 
• 

15 

1-< 
o 

9 

CO 

eo 

8 

• 

ft 

• 

00 

O 

^ 
s 

09 

• 

to 

•WAoio  poa 

00 

• 

C9 

^ 

^ 

o 

• 

eo 

? 

•^ 

^ 

w 

to 

• 
• 
• 

eo 

ft 

m 

• 

S5 

CO 

iH 

f-t 

ft 

o 

exnids 

g 

?; 

^ 

? 

?8 

©1 

? 

•^ 

^ 

• 
• 

• 

? 

s 

• 

9 

ss 

o 

9 

(O 

o 

•^ 

ft 

ft 

t^ 

« 

CO 

§ 

C4 

04 

*s«a^ 

S3 

• 

?5 

CO 

^ 

?5 

? 

^ 

^ 

■ 

• 

$ 

s 

s 

S3 

eo 

iSi 

lO 

o 

CO 

r-l 

•^ 

^ 

• 

• 

s 

C9 

04 

• 
• 
• 

• 
• 

m 

• 

m 
• 

• 
• 
• 

• 
• 
• 

• 
• 
• 

• 
• 
• 

t 
• 
• 

m 
■ 

• 
• 

• 

• 
• 
• 

• 
• 
• 

r 

5 

• 

• 

m 

• 

• 

• 

• 

« 

• 

• 

•«3 

.g 

d 

• 

• 

m 

•   ' 

• 

• 

• 

• 

• 

E 

• 
• 

g 

*4 

s| 

• 
• 

1 

• 
• 

• 
• 
• 

1 

• 
• 
• 

.S3 

m 

9 

1 

1 

1 

O* 

•a 

09 

• 
• 

^c 

•s 

a 

1 

6 

IS 

1 

f 

1 

.1 

■g 

6 

i 

1 

a 

(69) 


ATB 


^xoTtii.   A  careful  detenniiifttion  of  the  ash 

of  different  fabft«noei  it  of  great  lue  to  the 

A^Tit  in  detecting  adalterationi ;  for  ex- 

^^ple,  Almott  erery  plant  has  a  Tory  constant 

mjaoont  of  ash,  and  not  alone  the  quantity  is 

^^oftanty  but  the  different  proportions  of  the 

'v^ou  oomponenta  are  also  within  certain 

Umiti  fairlj  constant.    Many  plants  have  the 

power  of  selecting  from  the  soil  or  mediom 

XJD  vhich  they  are  placed  rare  elements ;  for 

example,  the  ash  of  tobacco  contains  lUkium  ; 

'fcea,  manffancK  ;  and  seaweed,  iodine :  indeed, 

i-t  ii  even  possible  that  by  careful  chemical 

*ad  ipeciroscopic  obserratiomi  of  the  ash  new 

^loDents  may  be  discoTcred. 

The  percentage  of  ash  of  the  different  foods 
^ill  be  found  in  their  respectiye  articles.  We, 
lioweTer,  giro  here  a  abort  list  of  the  average 
P^nentsge  of  ash  of  a  few  important  sub- 
•Unce*:— 

TbUI  Aah. 

Cayenne  pepper,  from  6  to  6  per  cent 
Chicoiy,  „     6 

Coeoe,  8  to  4 

Coflee^  ;:     4 

Vkmr, 

Jepper. 


Btoe 
Tomerio. 


» 

7,  -7  to  1-5  „ 
n  3  to  4  6  „ 
4-3  to  6 


tt 
If 
»i 
*• 


6-6 
6    to6 


If 
•> 
It 


The  chemical  composition  of  the  ashes  of  a 
'cv  common  plants  may  be  gathered  &om  the 
^on  preceding  page. 

Aihes  are  used  in  agricoltnre  in  certain  in- 
■^Boea,  according  to  the  nature  and  propor- 
^  of  earthy  matters  and  different  salts 
^hieh  they  contain.  According  to  M.  Son- 
W  Bo<Un,  they  hold  the  middle  pkce 
^'^veen  stable -dung  and  pasture  -  manure. 
Tbey  act  mechanically  in  dividing  too  com- 
pact ioila  hygroscopicadly  by  absorbing  mois- 
^,  and  they  appear  to  have  a  similar  action 
^  lime  in  accelerating  the  decomposition  of 
the  mould,  they  also  probably  act  as  a  stimu- 
«it  to  the  earth.  In  low-lying  lands  they  are 
^  Boitable  on  very  damp  argillaceous  soils. 

Ib  Picardy,  turf-a^es  are  used ;  in  England, 
^Lov  Connies,  and  the  north  of  France, 
^■^t^aahes.  Coal-a^es,  mixed  with  excrement, 
"^lilies  disinfecting  the  latter,  make  an  ex- 
'^t  manure. 

for  the  powers  of  sanitary  authorities  with 
^^prd  to  the  due  removal  of  ashes,  $ee 
Kqdb^  DIBP06AL  or. 

Aifcpitg    See  Rousb,  Disposal  or. 


.  _  (C4H0N,O,H,O)— This  crys- 
^*Iliae  body  is  extracted  from  the  young 
*^  of  asparagus  and  of  the  climbing  vetch, 
^  the  Tocia  of  the  marsh-mallow,  and  from 
(trend  other  planti.  It  may  generally  be 
I**oeued  in  erystals  by  simply  evaporating 
^  rrpiuBcid  Juioe  of  one  of  these  plants. 


The  brown  crystals  thus  obtained  may  be 
purified  by  treatment  with  charcoal  and  re- 
crystallisation.  Asparagin  is  chiefly  remark- 
able for  the  facility  with  which  it  is  decom- 
posed into  aspartic  acid  and  ammonia.  Piria 
found  that  if  the  expressed  juice  of  the  vetch 
was  allowed  to  putrefy,  the  asparagin  con- 
tained was  gradually  converted  into  ammo- 
nium succinate  by  the  assimilation  of  2  atoms 
of  hydrogen.    See  Aspa&aqus. 


(natural  order  Liliaeece,  sub- 
class il  sparo^eo?)— Asparagus  owes  its  remark- 
able qualities  to  the  presence  of  a  peculiar 
principle  called  asparagin,  which  is  said  to  be 
more  abundant  in  Atparagus  aeutifoliue  than 
in  the  species  commonly  cultivated.  When 
young  and  well  boiled  it  ia  wholesome  and 
digestible,  but  far  less  nutritious  than  the 
potato ;  in  fact,  it  does  not  contain  more  than 
from  9  to  17  per  cent,  of  solid  matter,  and 
of  this  only  about  1-2  is  nitrogenous.  It 
gives  the  urine  a  peculiar  odour. 

Asparagus,  and  indeed  all  succulent  vege- 
tables, are  endowed  with  antiscorbutic  powers, 
but  in  a  less  degree  than  the  potato. 


—  A  substance  described  by 
Reichenbach  as  being  contained  in  the  crust 
of  bread,  and  possessing  the  faculty  of  retard- 
ing tissue  metamorphosis.    See  Bread. 

Atmometer  {tUmos,  vapour,  and  meiron, 
measure)  —  An  instrument  to  measure  the 
quantity  of  water  evaporated  in  a  given  time 
under  ordinary  atmospheric  conditions.  It 
is  of  very  simple  construction,  and  possesses 
some  practical  value.  It  consists  of  a  long 
glass  tube  graduated  into  inches,  having 
attached  to  the  bottom  a  hollow  ball  of  porous 
earthenware,'  similar  to  that  used  in  water- 
bottles.  In  using  it,  water  is  poured  in  at 
the  top  till  it  rises  to  the  sero-point  of  the 
scale.  The  outside  of  the  porous  ball  being 
always  covered  with  dew,  the  more  rapid  the 
evaporation  the  more  quickly  will  the  water 
fall  in  the  tube. 

Atropia  (OnHsiNOs)— A  crystalline  al- 
kaloid, discovered  by  Brander  in  Atropa 
BeUadonna^  or  deadly  nightshade. 

When  pure  it  ia  obtained  in  colourless 
transparent  silky  prisms,  if  crystallised  from 
hot  concentrated  solutions,  or  needles,  from 
dilute  alcoholic  solutions.  The  alkaloid  has 
an  acrid,  bitter,  somewhat  metallic  taste.  It 
is  freely  soluble  in  amylio  alcohol,  benzole, 
and  chloroform.  It  dissolves  in  200  parts  of 
cold  and  about  50  of  boiling  water,  in  1^  parts 
of  cold  alcohol,  in  25  parts  of  cold  and  6  parts 
of  boiling  ether. 

It  is  extremely  poisonous,  ^oit^  grain  has 
even  caused  serious  symptoms  in  the  human 
subject.    When  the  symptoms  of  poisoning 
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are  folly  developed,  they  nuunly  Gonsivt  of 
diUtfttion  of  the  pupil,  insenBibility,  or  deli- 
rium and  conTulBioiiB,  terminated  by  coma. 

From  the  contents  of  the  stomach  the 
poison  may  be  separated  by  the  method  of 
Stas,  and  developed  by  its  action  on  the 
pupil,  and  by  the  tests  described  under  art. 
Alkaloids. 

In  solution,  atropia  yields  a  precipitate  to 
ohloroiodide  of  potassium,  chloride  of  gold, 
carbazotic  acid,  chloride  of  platinum,  and 
tannic  acid.  It  is  not  affected  by  either 
ohromate  or  sulphocyanide  of  potash. 

Audit— The  PubUc  Health  Act,  1875  (s. 
245-250),  very  fully  provides  for  the  audit  of 
accounts. 

The  accoimts  of  every  local  authority  are 
to  be  made  up  in  the  form  and  to  the  day  in 
every  year  appointed  by  the  Local  Government 
Board.    (P.  H.,  245.) 

In  the  case  of  an  urban  sanitary  autho- 
rity, when  it  is  a  town  council,  the  accounts 
are  to  be  audited  and  examined  by  the 
borough  auditors,  under  the  same  regulations 
as  those  under  which  the  municipal  accounts 
are  audited. 

An  urban  authority  not  being  a  town  coun- 
cil, has  to  get  its  accounts  audited  by  the  poor- 
law  auditor  of  the  district ;  but  if  he  should 
be  a  member  of  the  board,  the  accounts  are  to 
be  audited  by  such  auditor  of  any  adjoining 
union  as  may  from  time  to  time  be  appointed 
by  the  Local  Government  Board.   (P.  H.,  247.) 

Not  less  than  two  guineas  a  day  and  tra- 
velling expenses  are  to  be  paid  as  fees  to  the 
auditor  for  each  audit. 

The  auditor  fixes  the  day  or  days  on  which 
he  will  conduct  his  audit,  and  the  authority 
is  to  give  at  least  fourteen  days'  public  notice 
of  the  time  and  place  of  the  audit  in  one  or 
more  of  the  local  newspapers,  and  also  notice 
when  and  where  the  accounts  will  be  open  for 
the  inspection  of  the  ratepayers. 

Seven  dear  days  before  the  audit,  a  copy  of 
the  accounts  duly  made  up  and  balanced, 
"  together  with  all  rate-books,  account-books, 
deeds,  contracts,  accounts,  vouchers,  and  re- 
ceipts," are  to  be  deposited  in  the  ofiBce  of 
the  authority,  and  remain  open  for  inspection, 
during  office  hours,  to  all  persons  interested, 
who  are  at  liberty  to  take  copies  or  extracts 
from  them  without  fee  or  reward.  Any  officer 
obstructing  the  inspection  or  tampering  with 
the  accounts  is  liable  to  a  penalty  of  £2. 
(Ibid.,  247.) 

The  duties  of  the  auditor  are,  to  require  the 
production  of  every  document  relating  to  the 
audit,  and  he  may  also  require  the  attendance 
of  persons;  failure  in  either  case  involves 
penalties.    He  is  to  examine  the  accounts 


minutely,  and  to  disallow  any  which  he 
siders  illegaL  Of  those  unlawful  items  whi^'v^^ ^ 
have  actually  been  paid,  he  is  to  surcharge  ^^^Ws^ 
amount  upon  the  person  who  made  or  anthc 
rised  the  same.  This  sum  the  person 
have  to  pay  within  fourteen  days ;  but  if 
think  himself  aggrieved,  he  may  compel  thffl; 
auditor  to  state  in  writing  his  reasons  f^'Jk 
making  the  surcharge,  and  may  apply  for  r^ 
dress  to  the  Local  Government  Board,  or  T  - 
may  apply  to  the  Court  of  Queen's  Bench  & 
a  writ  of  certiorari  to  remove  the  disalloi 
into  the  said  court,  "  as  if  it  were  a  disaUo« 
ance  by  a  poor-law  auditor."    (Ibid.) 

The  auditor  is  to  enforce  by  legal  pi 

ings  his  surcharges,  as  in  the  case  of  poor-If ^1 

accoimts,  the  sanitary  authority  reimbi 
expenses  not  recovered.    (Ibid.) 

Batepayers  or  owners  of  property  may 
present  at  the  audit,  and  may  midce  ob^  ' 
tionstothe  accounts  before  the  auditor, 
they  have  the  same  right  of  appeal 
allowances  as  they  have  against  disallowan^ 

Fourteen  days  after  the  completion  of 
audit,  the  auditor  is  to  deliver  his  re] 
the  accounts  audited  to  the  clerk ;  this  ii 
be  deposited  at  the  sanitary  authority's  of 
and  an  abstract  published  in  the  local  nc 
papers. 

Bural  sanitary  authorities  are  to 
their  clerk  their  accounts  at  the  close  of 
half-year  (General  Order  of  Accounts, 
30) ;  these  accounts,  as  well  as  the  accoi 
of  overseers  collecting  or  paying  any  m( 
for  the  purposes  of  the  Public  Heidth 
1875,  are  to  be  audited  by  the  poor-law  a* 
tors ;  the  powers  and  obligations  of  the  auc 
and  the  right  of  appeal  are  exactly 
those  prevailing  in  the  case  of  poor-law  auc 
(P.  H.,  248.) 

Accounts  of  local  authorities  not  auditor  -  "  •* 
the  time  of  passing  of  the  Public  Health  ^^^^^^ 
1875,  are  to  be  deemed  accounts  under  "^® 

said  Public  Health  Act  for  the  ^"••^^^^^  « 
audit.    (P.  H.,  324.) 


Autopsy — This  word  really  signifies 
examination,  but  is  now  in  general 
meaning  a  pos^  mortem  investigation.  It  is 
formed  in  England,  to  ascertain  the 
death  in  medico-legal  investigations,  or  i 
interests  of  science  and  pathology.     It  is 
a  preliminary  to  embalmment  in  this  and  o^ 
countries,  and  is  sometimes  used  simply 
means  of  preserving  the  child  when  a  wo  ^^^ 
dies  in  full  pregnancy.     In  France  no     ^^'^ 
mortem  can  be  undertaken  under  twenty—****"^ 
hours  after  death,  for  f ear.that  the  body  <7X'^' 
ated  upon  may  yet  be  alive. 

In  England,  a  poit  mortem  cannot  be  Vm^' 
tuted  (without  the  consent  of  the  inen*i») 
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Bjileii  by  a  ooroner'i  order.    In  public  insti- 

'^^itioDi,  however,  pott  mortem  inqairiea  are 

fivquentlj  undertaken  without  formal  con- 

^Mat,  and  whenerer  a  prisoner  dies  an  inqneit 

»3idpod  wioriem  is  required  by  an  old  custom, 

<v  tliere  does  not  appear  to  be  any  definite 

IV  OB  the  subject    In  the  interests  of  the 

>q1&  health  autopsies  should  be  conducted 

adeoorous»  cleanly  manner,  and  should  be 

^^iNoorsged  when  a  person  has  died  of  any 


infectious  disease,  such  as  smallpox,  typhus, 
&c. ;  but  if  the  autopsy  be  necessary,  during 
and  after  the  operation  disinfectants  should 
be  freely  used,  and  other  precautions  taken. 
See  MoBTUABixs,  &c 

Autmiiiial  Fewer— A  term  used  chiefly 
by  American  writers  to  designate  typhoid 
fever,  on  account  of  its  prevalence  in  the 
autumn.    See  Feveb,  Typhoid. 


B. 


HiOOB  Baeon  differs  from  fresh  meat  in 
^reUttvely  large  amount  of  fat  and  small 
I'''i>portiogi  of  water;  it  ii  more  digestible 
^^  eared  meats  usually  are,  and  the  loss  in 
^^okiug  should  not  exceed  10  or  15  per  cent. 
'ti  composition  is  shown  in  the  following 

CoMPosmox  or  Baoox. 

Grttn  Bacon. 
Nitrogenous  matter 


J-,      DrUdBaeon. 
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^  Food,  Meat,  &c 


Fat 

Saline  matter 
Water    . 
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^■orerla,  VUirloaiee,  or  SCorosymee 

^^acteria  are  the  smallest  and  least  organised 

^  living  beings;  in  shape  they  may  be  either 

^^^mlar,  rod-shaped,  egg-shaped,  or  fil&ment- 

^^^  bat  tiie  most  common  of  these  forms  is 

^*^t  of  jointed  rods  moving  with  rapidity,  in 

*^  aboat  one-third  of  the  width  of  a  blood 

^^^tmade  (i.e.,  about  -^^^  of  an  inch). 

.  The  material  of  which  they  are  composed 

^  Iitrotoplaam,  surrounded  by  an  envelope  of 

^Hnloae,  and  they  are  nourished  by  ammonia, 

^^^bonic  acid,  and  certain  salts.    Thus  in  their 

*^rxactiire  they  are  like  low  vegetable  forms,  and 

^Uo  like  plants  in  their  food,  for  they  derive 

^*^  nitrogen  by  the  aid  of  which  they  build 

^P   annuninous  compounds  from  anomonia, 

*^^  not  from  previously-existing  albuminous 

^^^poondsL    For  them  to  appear  or  exist  in 

^7  liquid,  three  things  are  requisite — 1.  An 

^'■Canie  carbonaceous   substance    (they   will 

Revive  their  carbon  from  almost  any  substance 

eomtaining  carbon,  except  carbonic  acid,  by 

^iaKdation  of  its  elements).    2.  A  nitrogenous 

^Qtbftance,  which  need  not  be  organic  (e.^., 

^  Bitcate  will  nourish  bacteria,  and  be  reduced 

^  their  growth  to  a  nitrite).   3.  A  phosphate. 

^^uded  \fj  these  facts,  liquids  of  definite  com- 

Povtioi  may  be  employed  in  experimenting 


upon  these  bodies.  The  best  cultivation  fluid 
is  perhaps  the  following:  "Potassii  phos- 
phate,  half  a  percentage  ;  magnesic  sulphate, 
half  a  percentage :  dissolve  in  water  having  a 
trace  of  calcic  phosphate  in  suspehsion,  and 
then  adding  a  percentage  of  tartrate  of  am- 
monia, and  boiling  the  mixture."— (Bubdon 
Sanderson.)  Tiiis  liquid,  if  properly  boiled, 
is  free  from  bacteria;  but  the  contact  of 
almost  any  organic  substance— e.^.,  a  drop  of 
water,  a  pinch  of  hay,  a  morsel  of  meal,  &c. — 
will  cause  their  appearance. 

Bacteria  multiply  by  bisection,  and,  under 
favourable  circumstances,  the  rate  of  multi- 
plication is  enormous.  F^om  measurement  of 
the  longest  time  a  single  bacterium  remains 
without  dividing  (about  an  hour),  it  may  be 
computed  that  every  single  bacterium  must 
produce  16,777,220  individuals  in  twenty-four 
hours.  Putting  it  otherwise,  the  progeny  of 
a  mass  of  bacteria  would  at  the  end  of  a  day 
weigh  a  pound. 

Drs.  Ferrier  and  Burden  Sanderson  made 
some  experiments  with  a  view  to  discover  the 
circumstances  which  determine  the  existence 
of  bacteria  in  the  liquids  and  tissues  of  the 
body.  They  showed  that  the  occurrence  of 
organisms  in  these  liquids  was  in  proportion 
to  the  degree  of  external  contamination,  and 
that  all  water  except  freshly  distilled  teemed 
with  invisible  germs  of  bacteria. 

Different  varieties  of  water  possess  the 
zymotic  power,  as  they  term  it,  in  different 
degrees.  The  water  supplied  by  the  different 
London  water  companies  was  examined,  and 
different  degrees  of  bacteria  impurity  were 
found  to  exist.  They  further  showed  that 
the  animal  fluids  and  tissues  do  not  normally 
contain  the  germs  of  bacteria,  and  that  the 
occurrence  of  these,  and  consequent  putre- 
faction, was  due  to  contact  with  surfaces  of 
ordinary  water. 

It  was  found  that  beef,  milk,  wine,  &c,  do 
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not  putrefy  if  kept  from  contaminiition  with 
water,  or  any  surface  which  has  not  heen 
superheated  or  rendered  innocuous  by  some 
antizymotic  which  is  fatal  to  the  life  of  bac- 
teria. The  experiments  further  showed  that 
there  is  no  developmental  connection  between 
bacteria  and  toruhv.  They  also  found  that — 
(1.)  Thoroughly-boiled  liquids  preserved  in 
tubes,  first  prepared  and  sealed,  remain  per- 
fectly free  from  organic  forms.  (2.)  The  ger- 
minal matter  from  which  microzymes  spring 
does  not  exist  in  ordinary  air^  whilst  the 
activity  of  the  development  of  the  penicillium 
is  in  proportion  to  the  degree  of  exposure  to 
such  air.  (3. )  The  germinal  particles  of  mi- 
crozymes are  rendered  inactive  by  thorough 
drying,  without  even  the  application  of  heat ; 
and  the  contamination  of  water  by  apparently 
dry  surfaces  happens  only  in  those  cases  in 
which  desiccation  is  incomplete.  (4. )  Disinf  ec- 
tanta— such  as  ozone,  peroxide  of  hydrogen, 
chlorine,  permanganate  of  potassium,  carbolic 
add,  quinine,  and  the  application  of  heat — 
may  be  so  applied  as  to  prevent  the  develop- 
ment of  bacteria  without  stopping  the  germi- 
nation of  the  penicillium.  (6.)  Filtration  ex- 
ercises no  perceptible  influence  on  the  zymotic 
property  of  water. 

Muscle,  cellular  tissue,  blood,  urine,  saliva, 
and  probably  milk,  do  not  possess  the  zymotic 
property,  and  they  contahi  no  microzymes, 
either  potentiaUy  or  actually.  The  liquid 
products  of  inflammation  (pus)  are  occasionally 
zymotic,  but  not  always  so. 

From  the  deportment  of  microzymes  with 
reagents  it  is  assumed  that  the  particles  are 
albuminous. 

The  tendency  of  these  experiments  is  to 
prove  that  fungi  are  not  developed  from  micro- 
zymes, and  that  their  apparent  association  is 
one  of  mere  juxtaposition.  The  grounds  of 
this  conclusion  are  thus  concisely  stated : 
(1.)  The  prompt  appearance  of  torula-cells  in 
Pasteur's  solution  whenever  it  is  exposed  to 
the  air,  and  the  rapid  development  and  luxu- 
riant fructification  of  the  higher  form  (peni- 
cillium), show  that,  so  far  as  the  chemical 
composition  of  the  liquid  is  concerned,  there 
exists  in  it  all  the  conditions  favourable  to  the 
process.  (2.)  When  precautions  are  taken  to 
prevent  contamination  by  impure  surfaces  or 
liquids,  the  development  which  ends  in  peni- 
cillium goes  on  from  first  to  last  without  the 
appearance  of  microzymes.  (3.)  Wheneyer  it 
is  possible  to  impregnate  the  test-liquid  with 
microzymes,  without  at  the  same  time  intro- 
ducing torula  cells  or  germs,  the  deyelopment 
of  the  former  begins,  and  continues  by  itself 
without  any  transformation  into  the  latter. 
Thus  fungi  are  not  developed,  nottaithstandinff 
the  pnsence  of  m%crozyme$  in  the  same  liquid 


in  which,  microzymes  being  abseni,  but  ai 
having  access,  they  appear  with  the  gieatea 
readiness.  In  air  the  germa  of  bacteria  axis 
in  large  numbers. 

On  the  other  hand,  the  experimenia  o 
Hiller  of  Berlin  rather  negative  the  doctiin 
taught  by  Burdon  Sanderson  and  Ferrier,  am 
tend  to  show  that  bacteria  haye  little  influene 
on  putrefaction,  that  putrefaction  can  exis 
independently  of  bacteria,  that  baoteria  cai 
develop  in  liquids  such  as  urine  withou 
exciting  its  decomposition,  and  that  th* 
degree  of  development  and  rate  of  multipli 
cation  depend  upon  the  amount  of  assimilabl 
materiaL— (Centrallblat,  Nos.  53  and  54,  No 
vember  1874.) 

By  dialysis  of  a  putrid  decoction  of  flesh,  it 
is  possible  to  obtain  a  liquid  containing  bac 
teria  only.  The  effect  of  reagents  in  thesi 
bodies  is  as  follows: — 

Strong  sulphuric  acid,  strong  hydrochloric 
acid,  alcohol,  ether,  and  chloride  of  ammoniom 
dissolve  them.  Creosote  makes  them  clearer 
and  the  yacuole  is  then  well  seen.  lodin 
colours  them  brown,  carmine  red. — (OscAi 
Obih M,  Archly  fiir  Mikroscop.  Anatomie.) 

Baoteroid:  Origin  of  Piaeaae  Man; 
savants^  both  at  home  and  abroad,  contam 
that  infectious  diseases  depend  upon  baeteri 
in  the  blood. 

In  cholera,  Drs.  Lewis  and  Ounningfaan 
f oimd  no  fungi  or  bacteria  in  the  fresh  blood. 

Professors  Gore  and  Feltz  .of  Strasbou^ 
(Recherches  sur  les  Maladies  Infectiennei 
1872)  found  a  linked  bacterium  in  aepti 
csemia,  typhoid,  and  puerperal  feyera,  whid 
they  have  named  bacterium  ccUenula. 

In  variolous  blood,  both  human  and  in  tha 
of  the  sheep,  Keber,  Hallier,  and  Zum  dc 
scribe  bacteria,  according  to  Cohn,  belongin 
to  the  globular  or  sphere  bacteria. 

Core  and  Feltz  have  also  found  bacteria  i 
the  blood  of  scarlet  f  eyer.  This  blood  injecte 
into  the  circulation  of  rabbits  induced  a  fata 
feverish  disease.  In  the  rabbits  the  baeteri 
greaily  increased  in  size. 

In  measles  bacteria  were  also  found ;  and  i 
the  splenic  apoplexy  of  sheep  and  cattle. 

Winge  and  Heibergof  Christiania  desoiib 
growths  on  the  valves  of  the  hearty  whic 
were  called  by  the  former  mycosis  endoeardi\ 
Virchow,  who  examined  a  sample,  conaidere 
the  granules  found  on  these  growths  aa  nc 
fungoid,  but  vibrional. 

In  diptheritical  exudation  in  the  kidney  an 
womb,  and  in  rheumatic  fever,  bacterid  hav 
been  discoyered.  There  cannot  be  the  slightei 
doubt,  then,  that  bacteria  are  found  in  the  bloo 
in  many  feverish  disorders.  That  they  ha^ 
any  agnificanoe  ii  oi>en  to  the  grayest  doubt 
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for  the  pnrpoMs   of    the 

Hakehooie  Segalatioii  Act,  the  word  is  de- 

^  to  mean   "any  place   in   which   are 

''•iwd  bread,  hisciiita,  or  confectionery,  from 

tile  baking  or   selling  of  which  a  profit  is 

demed." 

The  Bakehooie  Regulation   Act   of  1863 

(!%&  27yiot.  c  40)  limits  the  hoon  of  labour 

of  jouog  lemons  employed  in  bakehouses, 

aad  makea  regnlntions  with  respect  to  clean- 


No  person  under  the  age  of  eighteen  is  to 
Reemployed  between  nine  p.m.  and  five  A.1L 
Identity  on  conviction,  for  first  offence,  £2,  or 
lea;  for  second  offence,  £5,  or  less ;  for  third 
and  subsequent  offences,  £1  a  day  for  each 
continuance  of  the  offence,  up  to  £10. 

In  places  containing  oTer  five  thousand  in- 
labitanta,  the  Act  enacts  certain  regulations 
'vith  regard  to  painting  or  lime-washing  the 
inside  walls ;  but  a  bakehouse,  wherever  situ- 
ated, must  be  kept  in  a  cleanly  state,  effi- 
ciently rentilated,  and  free  from  effluvia 
aiiang  from  drains,  privies,  and  other  nui- 
auices.  Penalty  for  neglect,  £5,  or  less  (26 
427Vict.c40.  S.4). 

Section  5  enacts,  that  in  places  over  five 
Ibontand,  no  place  forming  part  of  the  bake- 
lionie  building,  and  in  the  same  level  as  the 
l^onse,  shall  be  occupied  as  a  sleeping- 
pUee,  unlesa  (a)  it  is  effectually  partitioned 
<tf  from  the  bakehouse  by  a  partition  from 
ioor  to  ceiling,  and  (6)  is  provided  with  an 
cxtetnal  glased  window  of  at  least  nine  super- 
U  feet,  the  half  of  which,  at  least,  can  be 
ope&ed.  Penalty  for  letting,  occupying,  or 
bowingly  suffering  to  be  occupied,  any 
plaee  in  contravention  to  the  Act,  £1,  or 
Icii,  and  for  each  subsequent  offence  £5,  or* 

llM. 

fij  section  6,  any  officer  of  the  sanitary 
•sthority  may  enter  and  inspect  a  bakehouse 
dsring  the  hours  of  baking.  Penalty  for  ob- 
I,  £20,  or  less. 


are  for  the  most  part 
Buxtuzes  of  tartaric  add  and  carbonate  of 
soda,  with  a  little  farinaceous   matter,  the 
common  proportions  being  1  part  of  tartaric 
add,  1)  of  carbonate  of  soda,  and  4  of  potato 
fioor  or  other  dry  starch,  with  a  little  turmeric 
powder  to  impart  a  rich  yellow  tint.    When 
these  are  mixed  with  flour  and  wetted,  they 
effervesce  as  in  the  case  of  the  common  sddlitz 
powder,  and  so  diffuse  carbonic  acid  through 
the  dauf^    Mr.  M'Dougall  has  recently  pro- 
posed the  use  of  phosphoric  add  as  being  a 
more  natural  constituent  of  the  food  than  the 
praeeding,  and  this  with  an  alkaline  carbonate 
forma  the  mixture  known  as  phosphatic  yeast. 
Otber  prepanitioni  for  the  same  purpose  con- 


sist of  bisulphate  of  potash,  or  alum  and  car- 
bonate of  soda.    See  Bread. 

Banana  (natural  order  Mu9aeecB)—The 
banana  contains  about  27  per  cent,  of  solid 
matter,  and  has  nearly  the  same  nutritive 
value  as  rice.  It  is  largely  used  in  the  tropics, 
and  6^  lbs.  of  the  fresh  fruit,  or  2  lbs.  of  the 
dry  meal,  with  a  quarter  of  a  pound  of  salt 
meat  or  fish,  is  a  common  allowance  for  a 
labourer. 

,  CompotUion  of  the  Pulp  of  Ripe  Bananat 

(COBIKIOUfDKa). 

Nitrogenous  matter                .        .  4-82i) 
Sugar,  pectose,  organic  add,  and 

traces  of  starch                   .  19*657 

Fatty  matter 0-632 

Cellulose 0-200 

Saline  matter 0*791 

Water 78-900 


100  000 


Bannooka— Thick  cakes  made  from  the 
coarser  kinds  of  Oatmeal,  which 


Barley— Barley  belongs  to  the  class  £ndo' 
gens  or  Monocotyledon*;  Olumel  alliance  of 
lindley;  natural  order  Oraminacea,  There 
are  four  sorts  of  barley  cultivated  in  this 
country : — 

(1.)  Hordeum  Iiexastichon — Six-rowed  bar- 
ley. 

(2.)  Hordeum  vulgare — ^The  Scotch  here  or 
bigg ;  the  four-rowed  barley. 

(3.)  Hordeum  zeocritoTv— Putney,  fan,  sprat, 
or  battledore  barley. 

(4. )  Hordeum  dUtiehon— Two-rowed  or  long- 
eared  barley. 

Barley  and  oats  are  the  cereals  which  are 
cultivated  farthest  north  in  Europe. 

From  an  examination  instituted  by  the 
Royal  Agricultural  Society  of  England,  and 
carried  out  under  the  directions  of  Messrs. 
Way  and  Ogston,  the  following  results  have 
been  arrived  at : — 


Kind  of  Barley 
employed. 


Unknoim 

Chevalier  barley... 

Ditto 

Ditto  from  Mol- 

daria 

Ditto,   ditto    ... 

Oraias  of  Cheva- 
lier barley 


M  oUture  In 

luo jiaru  of 

Gfralo. 


12-00 
1000 
1600 

1100 
1600 

1500 


Spedflc 

Gravity  of 

Grain. 


1-260 
1-234 

1268 


Aihln 
100  partM  of 
Dried  Gratn. 


2-43 
2  50 
282 

238 
2-76 

14-23 


The  analysis  of  several  varieties  gave  as 
^he  composition  of  the  ashes  of  the  grains  of 
barley : — 
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UnknowB. 

ClMTaller 
Barley. 

Froin 
MoUaTia. 

1 

Cheralter 
Barlejr. 

Potash 

Soda 

2114 

•  •• 

1-05 
71» 

213 

1-91 
80-08 

28  63 

1-10 

ao-n 

469 
148 
7  46 

0-61 

0  70 
32-73 

8100 

••» 

87-55 
1-00 
1-21 

10-17 

1-02 

0-27 
24-50 

38-64 

1-47 

7-70 
0  30 

Lime 

10-8« 

Magoesia.... 
Seaquioxide 
iron 

1-20 
1-40 

Salphario 
acid 

2-99 

Silica... 

Phosphoric 
add 

70-77 
1-00 

Chloride  so- 
dium  

110 

As  an  article  of  diet  it  is  said  by  Pereira  to 
be  rather  laxative,  and  Dr.  Parkes  haa  noticed 
iti  tinsuitability  in  dysenteric  cases.  It  has 
the  same  advantages  and  disadvantages  as 
Wheat  (which  see) ;  it  contains  rather  more 
protein  bodies  than  wheat,  and  these  consist 
of  gluten-casein,  gluten-fibrin,  mucedin,  and 
albumen  ;  therefore  we  cannot  doubt  that  it 
is  very  nutritious.  The  Greeks  trained  their 
athletes  on  it;  according  to  M'Culloch  it 
was  the  usual  food  of  the  common  sort  of 
people  at  the  time  of  Charles  I.  (1626),  and 
even  as  late  as  the  last  century,  in  the  northern 
counties  of  England,  scarcely  any  wheat  was 
used.  The  grain  is  generally  ground  whole, 
and  the  farina  greatly  resembles  wheaten  flour, 
but  the  amount  of  gluten  is  very  different ;  in 
fact,  the  nitrogenous  matter,  which  amounts 
to  about  6  per  cent.,  is  chiefly  in  the  form 
of  albumen;  hence  the  bread  is  heavy  and 
compact,  for  albumen  will  not  vesiculate  or 
sponge  like  gluten.  It  may,  to  make  it  into 
bread,  be  mixed  with  an  equal  proportion  of 
wheaten  flour  ;  sometimes  it  is  used  by  mixing 
it  with  oatmeal  and  ryemeal,  and  baked  into 
cakes.  It  can  also  be  made  in  the  form  of  a 
thick  gruel  or  ** stirabout'*  by  stirring  the 
meal  into  boiling  water,  this  latter  is  the  best 
method  of  prex>aring  it  for  food. 

Pearl-barley  and  Scotch  barley  are  the 
grains  deprived  of  their  husks  and  rounded  by 
attrition ;  the  former  is  more  carefully  i^re- 
pared  than  the  latter,  but  both  are  used  to 
give  consistence  to  broth. 

The  following  tables  show  the  composition 
of  barley  and  barloy-meal.  Its  nutritive  value 
is  less  than  that  of  wheat,  but  since  it  is 
cheaper  it  is  more  economical  to  use  it : — 

Composition  qf  Dried  Barley  (Pa yen). 

Nitrogenous  matter   .        .       .       .  12  90 

Starch 06-43 

Dextrine lo-OO 

FaUy  matter 2  76 

Cellulose 4-75 

Mineral  matter 3.10 

100-00 


CompotUion  of  BarUjf-MttU  (Lriubt). 
Nitrogeuoos  matter  ....     0-8 

Carbohydrates 74-3 

Fatty  matter 24 

Saline  matter SK) 

Water 150 

100-0 
In  examining  barley-grains,  the  same  points  ^m 
are  to  be  attended  to  as  in  the  examination  of  "^^ 
wheat. 

Barley  is  not  greatly  adulterated,  and  thfl^M 
best  tests  of  its  purity  are  its  physical  hI^^iiSk  —  i 
colour,  freedom  from  dust,  grit,  and  insecli,  wi 
and  cooking.    The  powdered  barley  should 
examined  with  the  microscope,  to  see  if  an] 
kind  of  cheaper  grain  has  been  mixed  with  it 
The  diseases  which  arise  from  the  alterec>^ 

quality  of  barley  resemble  those  of  wheat 

viz.,  indigestion,  flatulence,  and  diarrhcsa. 

Barley  is  said  to  be  extensively  used  for  th»j 
purpose  of  adulterating  wheat,  annatto,  an» 
roll  liquorice. 


BARLEY 


J 


Baromoter  \^aro%^  weight ;  fnefron,  mea- 
sure)— The  barometer  is  a  scientific  instru- 
ment which  was  first  invented  by  Torricelli  in 
1G43,  and  is  used  for  indicating  and  measuring 
variations  of  pressure  of  the  atmosphere.  The 
barometers,  which  are  constructed  of  tubes 
containing  mercury  or  some  other  liquid,  are 
usually  divided  into  two  classes — siphon  and 
cistern  barometers.  The  principle  of  both 
these  is  identical,  and  may  be  illustrated  by 
Torricelli's  experiment.  A  glass  tube  about 
33  inches  in  length,  open  at  one  end,  is  filled 
with  mercury,  and  then  the  open  end  (tempo- 
rarily closed  by  the  finger)  plunged  into  a  bowl 
containing  mercury.  The  mercury  does  not 
all  nm  out  of  the  tube,  as  an  uninstructed 
person  might  suppose,  but  the  column  falls  to 
about  30  inches  above  the  level  of  the  mercury. 
The  reason  of  this  is,  that  the  air  presses  upon 
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thm  amatj  in  tha  bowl  and  mpporta  it. 
^iun  m,  iiul*«d,  two  colonmi  in  eqnilibriai  ii 
«*»•  OM  tha  Tiiibla  mercurr,  the  other  tiic 

iwraible  lir,  uid  mnj  T»riation  in  the  woigli  I. 
of  tia  wlimm  of  air  ii  eipnued  by  the  ruiiig 
«»»■  tiling  of  the  memiriil  oolnmiu  la  thiB 
■  w^BToid  buometer,  tlie  weight  of  the  ■tnii>s- 
I»*iere  ii  indicaCod  by  exhaoiting  ■  metallii; 
■=l»uiiber  of  it»  «Ir ;  then  tha  inoarving  or 
^^pinding  of  tha  daliuta  wJU,  under  tLe 
»^ijiiig  weight  of  the  atmoiphera,  !■  indiwtteJ 
■*3f  u  indei-hukd  moTed  by  m  aeriei  of  levers. 
Ai  the  haighta  of  the  eolnmni  of  twn  Quiils 
■JJ^ailibrintn  mn  invanaly  ae  their  Bpecific 
«:»^riti»,  it  followt  that  the  lighter  the  liqni  ,1  i 
^lI%  the  barometer  tabe,  the  longer  th»t  | 
■»-dIh  mut  ba  ;  and  the  longer  the  tabe,  thi;  ' 
«*«Wti«biewillljeminataT»riation».  It  wo  ' 
"■»»  water,  aa  water  ii  Ii  timei  lighter  than 
"Mmiuj,  we  gat  a  columu  of  35  foet,  and  it 
"^Tll  bdicate  Teij-  minute  changei ;  but  ther.j 
»m  ID  many  larioui  objectiona  to  all  liqaidn 
•a«pt  mercury,  that  mercury  i«  tha  only  on  l- 
**  *U  generally  employed,  mercury  requJrin.L' 
•  lurometor  tube  of  no  great  length,  and  the 
•jnoe  iboie  it  being  the  meet  perfect  vaiuuni 
bilberto  obtained ;  whereaa  whan  water  or 
■Wiilar  fluid*  are  uaed,  an  appreoiabla  amoun 
™  *apoai  ii  contained  above  the  fluid,  an< 
Pjl^Ma  npon  it  with  a  force  varying  with  th^ 
•"""panture— (.».,  if  the  fluid  uied  be  water 
**  »  temperature  of  32°  Fahr.,  the  depreaiioi] 
*™  the  coiomn  would  be  half  an  inch,  and  tf 
^»«d  to  7&%  a  foot ;  atill,  of  coune,  ooirec^ 
^"Da  for  thia  depreaaion  may  be  employed. 

Gtwal  care  ii  required  iu  the  oonitmctioi. 

"*  rDercoTial  barometera.    The  purcBt  meccnry 

*«ne  moat  be  employed,  and  the  liquid-metal 

/oed  from  air  and  moiitare  by  prolonged  boil- 

™8  in  the  tube  itaelf.     Of  the  two  ckaaea  of 

*«reurial  barometen,  riphon  and  cigttm,  the 

*«er  ii  certainly  the  beat ;  ita  aimpleit  form 

"  Uw  mercury-filled  tube,  inverted  in  a  re«er- 

'1^,  ai  already  deacribad ;    but   in    inch   a 

•^pla  form  there  are  two  aorta  of  error,  the 

"*  arning  from  capillarity,  tha  other  the 

^  from  capacity.     At  mercury  ia  a  fluid 

^kichdoea  not  ««(  the  aorface  of  glaas,  the 

Msct  of  capillwity  ii  to  deprcM  the  column 

m  the  noaller  the  diamat^r  of  the  tube  the 

Pater  the  depreaaion.      If  the  diameter  be 

Mj  an  inch,  the  capillary  error  will  be  only 

MB  inch;  hot  if  the  diameter  be  i  inch,  the 

emr  it  -orO  inch ;  hanca,  aa  U  remarked  far- 

■•w  on,  datem  barometera  require  an  (nMtCt™ 

to  be  made  to  the  obMrred  height.    Tha  other 

WW  iiiMB  in  Uiia  way  : — 


If  tb.  bammeler  faUi  (Mm  80  to  as  Inchei 

aalnch 

of  nennry  nut  flow  «U  o/  «l«  (»4, 

aa4 

e  clateni.     If. 

sn  the  DLber  hand,  11  riiea  from  29 

JDcb 

«■  le  SO 

Incbea,  mercury  mut  Bow  from  the  cl 

■Dbg,  Ihu  Imrudnf  ihe  leiel  or  tb>  cli 

Hiuce. 

Ihsn,  Dwlng  to  the  iDceasaiit  cbanga 

intb 

th=  cl^t*n^  the  rHdlagi  on  Che  flaed  adale  a 

The 

impltit 

It  afraea  with  a  ■landard  baroE 


ciiicnu  ot  Barometera  ibsuJd  be  made  aa  Urge  aa 
pM.ible.— (BccHia.) 

There  are  many  varietiea  of  mercurial  baro- 
metera; but  the  beat  ii  the  one  invented  by 
Fortin,  or  one  baaed  upon  aimilar  principlea. 
In  thia  barometer  the  ointern  it  contained  in  a 
brSBB  box,  boa  ita  walla  of  boxwood  and  iti  bot- 
tom of  leather.  A  brasa  icrew  preuca  againat 
bhe  leather,  and  by  ita  aid  the  level  of  the 
mercury  may  be  raiaed  or  depreaaed,  to  adjust 
it,  ao  that  the  level  of  the  mercury  in  the  cia- 
lem  may  be  at  the  lero-point,  from  which  the 
wale  of  the  inatmmeut  ia  graduated,  A  float, 
resting  in  the  mercury,  moves  between  two 
jvory  Bupporta,  and  there  is  a  horiiontal  line 
■in  the  float  and  the  supporta.  When  an 
"biervation  is  to  bo  taken,  the  braai  screw  ia 
turned  one  way  or  the  other  until  the  line  on 
(he  float  is  in  the  same  itraight  line  with  that 
iQ  the  Bopporti,  in  this  way  "tike  error  of 
•apacity  "  is  got  rid  of. 

The  mercury  tube  itself  is  enclosed  in  one 
.  f  brass  having  two  oppoaite  alita  and  a  aliding 

The  liphon  barometer  ia  made  of  a  tube 
tjent  in  the  form  of  a  eiphon,  and  having  a 
h-raduated  scale  along  the  whole  length  of  the 

■""       '        '  "       *     taken  by  carefuUy 

length  of  the  two 


noting  the   difference  ii 

The  wheel  barometer  ia  a  modiScatiou  of 
tie  siphon;  it  ia  not  suitable  for  soientifio 

The  Fitiroy  barometer  is  a  very  cheap 
LKstrument;  it  is  on  the  siphon  principle,  but 
t  lie  lower  limit  is  blown  into  a  bulb,  and  thna 

The  aneroid  barometer,  already  explained i 
"hen  of  the  vtry  beit  conatmetion,  gives  very 
reliable  indications,  and  is  speoiaLy  useful  to 
the  health  officer  if  he  daaire  to  meosoiebeighti. 
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Management  of  Vie  Barometer, — The  instra- 
ment  Mhoold  be  hung  perfectly  perpendicular 
by  zneaiu  of  a  plummet-line ;  it  ■hould  be  in  a 
good  light,  but  protected  from  direct  aonlight 
or  rain ;  the  mercury  must  then  be  lowered 
by  meana  of  the  acrew,  hefort  unfaetening  the 
float,  for  carelesiness  in  this  respect  may  lead 
to  some  spirting  and  Iom  of  mercury.  If  air 
by  accident  should  get  in  a  common  cistern 
l»rometer,  it  may  be  got  rid  of  by  first  fixing 
the  ivory  piston,  so  as  to  prevent  the  escape 
of  the  mercury,  then  by  means  of  the  screw 
raising  the  mercurial  column  nearly  to  the 
top  of  the  tube,  by  slowly  inverting  the  in- 
strument and  tapping  the  cistern  gently,  the 
air  may  be  induced  to  ascend  to  the  cistern, 
and  thence  escape.  In  transporting  a  baro- 
meter from  place  to  place  it  is  safest  to  carry 
it  by  hand ;  and,  if  packed,  it  is  almost  un- 
necessary to  remark  that  the  float  must  be 
firmly  fixed  and  the  mercurial  column  raised 
by  means  of  the  screw,  so  as  to  prevent  any 
escape  of  the  liquid. 

How  to  read  the  Barometer.— Tint^  the  mer- 
cury in  the  cistern  must  be  brought  by  means 
of  the  screw  to  the  zero-point,  and  then  the 
vernier  screwed  up,  so  that  its  horizontal  edge 
forms  a  tangent  to  the  mercurial  curve.  The 
vernier  (named  after  its  inventor)  is  an  instru- 
ment used  for  reading  off  the  graduated  scale 
of  the  barometer  true  to  the  100th  or  f^th  of 
an  inch. 

It  consists  (flgs.  9  and  10)  of  a  piece  similar  to  the 
scale  of  the  barometer  along  which  it  slides.    It  will 
be  observed  from  flg.  0  that  ten  divisions  of  the  ver- 
nier are  exactly  equal  to  eleven  divisions  of  the 
scale— that  is,  to  eleven-tenths  of  an  inch.    Hence 
each  division  of  the  vernier  is  equal  to  a  tenth  of  an 
inch,  together  with  a  tenth  of  a  tenth  or  a  hundredth, 
or  to  ten-hundredths  and  one-hundredth— that  is,  to 
eleven-hundredths  of  an  inch.    Similarly  two  divi- 
sions of  the  vernier  are  equal  to  twenty-two  hun- 
dredths of  an  inch,  which  expressed  as  a  decimal 
flraction  is  0-22  inch ;  three  divisions  of  the  vernier 
is  O'SS  inch,  Ac    Suppose  the  vernier  set  as  pre- 
viously described— that  is,  having  the  sero  line  of 
the  vernier  a  tangent  to  the  convex  curve  of  the 
mercury  in  the  column.    If  the  vernier  and  scale 
occupy  the  relative  positions  as  in  flg.  0,  then  the 
height  of  the  barometer  is  80  "00  inches ;  but  if  they 
stand  as  in  flg.  10,  we  set  about  reading  it  in  this 
way :  (1.)  The  sero  of  the  vernier  being  between  29 
and  80,  the  reading  is  more  than  29  inches  but  less 
than  80  inches,  and  we  obtain  the  first  figure,  20  inches. 
(2.)  Oountlng  the  tenths  of  an  inch  firom  29  up- 
ward, we  find  that  the  vernier  indicates  more  than 
7-tenths  and  less  than  8-tentbs,  giving  the  second 
figure,  7-tenths,  or  0*7  inch.    (8.)  Casting  the  eye 
down  Uie  scale   to   see   the  point    at   which  a 
division  of  the  scale  and  a  division  of  the  ver- 
nier lie  in  one  and  the    same  straight  line,  we 
observe  this  to  take  place  at  figure  0  of  the  ver- 
nier, this  gives  the  last  figure,  0-hundredths,  or  0*09 
Inch.    And  placing  all  these  figures  in  one  line,  we 


find  that  the  height  of  the  barometer  is  20-79  fw 
This  sort  of  vernier  gives  readings  true  to  the 
dredth  of  an  inch.    If  the  inch  be  divided  into 
tenths  or  twentieths,  and  25  divisions  of  the  vei 


30 


29 


6 


29 


10 


Fig.  0. 


Fig.  10. 


equal  24  divisions  of  the  scale,  it  follows  thi 
dUTerence  of  these  divisions  is  two-thousandths 
inch. 

A  still  more  divided  vernier  is  always  usee 
the  best  barometers,  and,  though  a  little  tronbl 
to  read  at  first,  yet  if  the  method  of  readin 
simpler  one  Just  described  be  understood,  the 
culty  will  be  easily  overcome. — (Buohax.) 

Corrections/or  Temperature,  CapUlarit, 
— There  are  two  constant  corrections  f 
barometers— viz.,  capillary  and  index  < 
The  index  error  is  given  by  the  maker 
obtains  it  by  comparison  with  standard  ii 
ments.  The  capillarity  of  the  instrum* 
also  notified  by  the  maker ;  the  latter  is  a 
additive,  and  depends  upon  the  diamei 
the  tube  and  whether  the  mercury  haa 
boiled  or  not. 


Numbers  to  be  added 

for  CapUlarity  if  the 

Diameter  of 

Mercury  has  been 

Tube. 

boiled. 

0  1  inch. 

*07O  inches. 

0  2    „ 

•020    „ 

0-8    „ 

•014    „ 

0-4    .. 

•007    „ 

06    „ 

•003    „| 

0-fi  „ 

•002    ,. 

BAB 
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^^'rrflBtionybr  T(niiperatttre.--The  barometer 

It  alwijB  registered  as  if  the  temperature  of 

^e  nwreoxy  were  32°  Fahr.    If  the  tempera- 

^u^  of  the  mercury  be  above  this,  the  metal 

^^prnjida,  and  reads  higher  than  it  would  do 

ii  SS'.   The  amount  of  expansion  of  mercury 

is   -OOOlOOl  of  its  bulk  for  each  degree;  but 

ike  linear  expansion  of  the  brass  scale  must 

tiao  be  considered.    Schumacher*s  formuhb  is 

'*«^  for  the  correction,  yis. — 

A:=:obierTed  hdght  of  barcnneter  in  inches. 
'  =t«apeTatiire  of  aUached  thermometer  (Fahr.) 
w     -expantioD  of  mercarj  per  degree,  ris.,  'OOOlOOl. 
J  =liijetr  expansion  of  scale,  Tls.,  '000104344 ;  nor- 
■■J  *<npenUare  being  flr. 


*+      l+i»(«-82*) 

Sir  H.  James*  work,  which  is  distributed  to 
army  medical  officers,  contains  tables  which 
greatly  facilitate  the  correction  for  tempera- 
ture. The  one  which  we  give  here  will  doubt- 
less be  found  of  use. 

Correction  for  Sea-LeveL — As  the  mercury 
falls  about  y^  ('001  inch)  for  every  foot  of 
ascent,  this  amount  multiplied  by  the  number 
of  feet  must  be  added  to  the  height,  if  the 
place  be  above  sea-leveL  The  temperature  of 
the  air  has  also  to  be  taken  into  account  if 
great  accuracy  is  required. 


TABLE  L— Fob  RJcDUcnoK  of  Baboiceteb  to  Freezing-Point. 
The  number  opposite  the  temperature  of  attached  thermometer  ii  to  be  deducted. 


Correction  for  Barometer  at 

^Ju".  Deg. 

ji 

27  Inches. 

28  Inches. 

20  Inches. 

80  Inches. 

32 

•0086 

•0088 

•0091 

•0094 

34 

•0134 

•0138 

•0143 

•0148 

36 

•0183 

•0188 

•0194 

•0201 

38 

•0231 

•0238 

•0246 

•0255 

40 

•0279 

•0288 

•0298 

•0309 

42 

•0327 

•0338 

•0350 

•0362 

44 

•0375 

•0388 

•0402 

•0416 

46 

•0423 

•0438 

•0454 

•0470 

4S 

•0471 

•0488 

•0506 

•0523 

SO 

•0519 

•0538 

•0558 

•0577 

62 

•0568 

•0688 

•0609 

•0630 

54 

•0616 

•0638 

•0661 

•0684 

56 

•0664 

•0688 

•0713 

•0738 

58 

•0712 

•0738 

•0765 

•0791 

60 

•0760 

•0788 

•0817 

•0845 

G2 

•0809 

•0838 

•0868 

•0898 

04 

•0857 

•0888 

•0920 

•0951 

66 

•0906 

•0938 

•0971 

•1005 

68 

•0954 

•0988 

•1023 

•1058 

70 

•1000 

•1037 

•1075 

•1112 

72 

•1049 

•1087 

•1126 

•U65 

74 

•1097 

•1137 

•1178 

•1218 

76 

•1146 

•1187 

•1229 

•1272       • 

78 

•1194 

•1237 

•1281 

•1325 

80 

•1241 

•1286 

•1332 

'1378 

82 

•1289 

•1336 

•1384 

•1432 

94 

•1338 

•1386 

•1435 

•1485 

86 

•1385 

•1435 

•1486 

•1538 

88 

•1433 

•1485 

•1538 

•1591 

90 

-1482 

•1535 

•1689 

•1644 

Meatvrement  of  JffeigJUs,— When   heights 

^  Moended  a  certain  amount  of  air  is  left 

^^«]ow,  so  the  barometer  falls.    The  diminu- 

^^  is  not  uniform,  for  the  higher  the  ascent 

'^^  ]em  weighty  the  air ;  and  a  greater  and 

S^ter  height  must  be  ascended  to  depress 

'^  liannneter  one  inch.    This  is  illustrated 

V  the  following  table  (the  height  can  be 

''(t^  taken  firom  this  table  by  calculating 


the  number  of  feet  which  must  have  been 
ascended  to  cause  the  observed  fall,  and  then 
making  a  correction  for  temperature  by  mul- 
tiplying the  number  obtained  from  the  table, 
which  may  be  called  A,  by  the  formula— £  is 
the  temperature  of  the  lower  and  tf  of  the 
upper  station) — 

i  +  t  +  r.ti 
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To  lover  from  81  in.  to  80=  857  ft.  most  be  ascended. 


30 

29-  886 

y» 

29 

28=  918 

1 1 

28 

27=  961 

}) 

27 

26=  986 

tt 

20 

25=1025 

ft 

25 

84=1068 

ft 

24 

28=1118 

t$ 

23 

2«=116l 

It 

22 

21=1216 

jl 

21 

20=1276 

ft 

20 

19=1341 

tf 

19 

18=1418 

»l 

The  meaiurements  of  heights  in  this  way  is 
of  great  use  to  medical  officers ;  the  aneroid 
barometer  can  be  nsed  as  high  as  5000  feet,  and 
a  delicate  instmment  will  measure  as  little 
as  4  feet.  A  great  many  plans  are  in  use  for 
calculating  heights  ;  it  can  easily  be  done  by 
logarithms,  but  it  is  not  always  that  it  is  con- 
venient to  obtain  a  table  of  logarithms.*  The 
simplest  rule  of  all  is  one  derived  from  La- 
p]ace*s  formula.  In  the  Proceedings  of  the 
Royal  Society,  1866,  No.  75,  p.  283»  »Ir.  Ellis 
has  lately  stated  this  formula  as  follows : 
Multiply  the  difference  of  the  barometric 
readings  by  52,400,  and  divide  by  the  sum  of 
the  barometric  readings.  If  the  result  be 
1000,  2000,  3000,  4000,  or  5000,  add  0,  0,  2,  6, 
14  respectively.  Subtract  2|  times  the  dif- 
ference of  the  temperature  of  the  mercury. 
Multiply  the  remainder  by  a  number  obtained 
by  adding  836  to  the  sum  of  the  temperatures 
of  the  air,  and  dividing  by  900.  A  correction 
must  also  be  given  for  latitude,  which  can  be 
done  by  Table  FV.,  p.  80. 

Messrs.  Negretti  and  Zambra,  in  their 
'* Treatise  on  Meteorological  Instruments" 
(1864),  give  tables  for  estimating  the  approxi- 
mate height  due  to  barometric  pressure,  and 
these  are  the  easiest  formula  we  know  of.  "We 
give  them  here.  (Tables  II. ,  III .,  IV. ,  and  Y. ) 
A  good  mercurial  barometer  with  an  attached 
thermometer,  or  an  aneroid  compensated  for 
temperature,  and  a  thermometer  to  ascertain 
the  temperature  of  the  air,  are  required.  Two 
barometers  and  two  thermometers,  which  can 
be  observed  at  the  same  moment  at  the  upper 
and  lower  stations,  are  desirable.  Supposing, 
however,  there  is  but  one  barometer,  take  the 
height  at  the  lower  station  and  correct  for 
temperature  to  32**,  according  to  the  table  for 
reduction  of  barometer  to  freezing-point,  p. 
77.  Take  the  temperature  of  the  air. 
Ascend  as  rapidly  as  possible  to  the  upper 
station,  and  take  the  height  of  the  barometer 
(correcting  it  to  32^)  and  the  temperature  of 
the  air ;  then  use  Tables  II.,  III.,  IV.,  and  V. 

*  There  is,  hoirever,  a  convenient  little  book  hj 
Bang  of  logaiithmf  to  five  places,  which  will  go  in 
the  waistcoat-pocket. 


If  the  height  is  less  than  900  feet,  Tablei 
lY.,  v.,  need  not  be  used. 

Table  II.  is  calculated  from  the  fon 
height  in  feet  =  60,200  Qog.  29*922  -  log. 
952;  where  29*922  is  the  mean  atmotf 
pressure  at  32°  Fahr.  and  the  mean  sea 
in  latitude  45**,  and  B  is  any  other  baron 
pressure,  the  952  being  added  to  avoid  z 
signs  in  the  table. 

Table  III.  contains  the  correction  neoc 
for  the  mean  temperature  of  the  strata 
air  between  the  stations  of  observation, 
is  computed  from  Regnault*s  coefficieii 
the  expansion  of  air,  which  is  *002036  < 
volume  at  32°  for  each  degree  above  that 
perature. 

Table  IV.  is  the  correction  due  to  th€ 
ferenoe  of  gravitation  in  any  other  latii 
and  is  found  from  the  formula  x  =  1  -{■  1 
COS.  2  lat. 

Table  Y.  is  to  correct  for  the  diminuii« 
gravity  in  ascending  from  the  sea-leveL 

Negretti  and  Zambra  say :  *'  To  use  1 
tables,  the  barometer  readings  at  the  u 
and  lower  stations  having  been  corrected 
reduced  to  temperature  32°  Fahr.,  take 
from  Table  I.  the  numbers  opposite  the 
rected  readings  of  the  two  barometers, 
subtract  the  lower  from  the  upper.  Mul 
this  difference  successively  by  the  fai 
found  in  Tables  III.  and  lY.  The  factor  i 
Table  IV.  may  be  neglected  unless  predsi 
desired.  Finally,  add  the  correction  ti 
from  Table  V." 

In  the  table  the  barometer  is  only  rea 
lOths,  but  it  should  be  read  to  lOOths  (*01) 
lOOOths  (-001),  and  the  number  of  feet  oc 
spending  to  these  amounts  calculated  from 
tables.* 

•  Example.— On  the  2l8t  October  18.'>2,  when 
Welsh  ascended  in  a  balloon  at  sh.  30m.  p.m. 
barometer,  corrected  and  reduced,  was  18*85,  tt 
temperature  2r ;  while  at  Greenwich.  159  feet  a 
the  sea,  the  barometer  at  the  same  time  was  ; 
Inches,  air  temperature  49',  the  balloon  not  I 
more  than  five  miles  S.W.  from  over  G-reeni 
required  its  elevation. 

Barometer  in  balloon.       18  85,  Table  IL    .    i 
„         at  Qreenwich,  29-97,       „ 


Mean  temperature,  88°— Table  III.  Factor 


Latitude,  51}*— Factor  fh)m  Table  IV. 


Correction  from  Table  Y. 


Elevation  of  Greenwich 
balloon  . 


»> 


U 


11 
91 
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TABLB  n.— Apfbozdcate  Hdoht  due  to  Baboxetbio  Pbessurk. 

«iwa,eter. 

Feet 

Inches  of 
Barometer. 

Feet 

Inches  of 
Barometer. 

Feet 

31 1) 

0 

27-3 

3,323 

23-6 

7,131 

30-9 

84 

27-2 

3,419 

23-5 

7,242 

30-8 

169 

271 

3,515 

23-4 

7.353 

307 

254 

27-0 

3,612 

23-3 

7,465 

dO-6 

339 

26-9 

3,709 

232 

7,577 

30-5 

425 

26-8 

3,806 

231 

7,690 

30-4 

511 

267 

3,904 

23-0 

7,803 

30-3 

597 

26*6 

4,002 

22-9 

7,917 

30-2 

683 

26-5 

4,100 

22-8 

8.032 

301 

770 

26-4 

4,199 

227 

8,147 

30-0 

857 

26-3 

4,298 

22-6 

8,262 

29^ 

914 

26*2 

4,398 

22-5 

8,378 

298 

1,032 

261 

4,498 

224 

8,495 

297 

1,120 

26-0 

4,588 

223 

8,612 

29-6 

1,208 

25-9 

4,699 

22-2 

8,729 

29-5 

1,296 

25-8 

4,800 

221 

8,847 

294 

1,385 

257 

4,902 

22-0 

8,966 

29-3 

1,474 

25-6 

5,004 

21-9 

9,085 

29-2 

1,563 

25-5 

5,106 

21-8 

9,205 

291 

1,653 

25-4 

5,»9 

217 

9.325 

29D 

1,743 

25-3 

5,312 

21-6 

9,416 

289 

1,833 

25-2 

5,415 

21-5 

9,567 

28-8 

1,924 

251 

5,519 

21-4 

9,689 

287 

2,015 

25-0 

5,623 

21-3 

9,811 

286 

2,106 

24-9 

5,728 

21-2 

9,934 

285 

2,198 

24-8 

5,833 

211 

10,058 

28*4 

2,290 

247 

5,939 

210 

10,182 

28-3 

2,382 

24-6 

6,045 

20-9 

10,307 

28-2 

2,475 

24-5 

6,152 

20-8 

10,432 

281 

2,568 

24-4 

6,259 

207 

10,558 

28-0 

2,661 

24-3 

6,366 

20-6 

10,684 

.     27-9 

2,754 

24-2 

6,474 

20-5 

10,812 

27« 

2,848 

241 

6,582 

20-4 

10,940 

2?7 

2,942 

24-0 

6,691 

20-3 

11,069 

r-e 

3,037 

23-9 

6,800 

20-2 

11,198 

27-5 

3,132 

23-8 

6,910 

201 

11,328 

,      27-4 

1 

3,227 

237 

7,020 

20-0 

11,458 

d 


(So) 
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TABLE  III.— COBBEOnON  DUE  TO  MEAN  TeMFERATUBE  OF  AIB: 
The  temperature  of  the  upper  and  lower  station  being  added  and  divided  by  2. 


Mean  Tempe- 
rature. 

Factor. 

Mean  Tempe- 
rature. 

Factor. 

Mean  Tempe- 
rature. 

Factor. 

10 

0-956 

35 

1006 

■      60 

1-057 

11 

0-957 

36 

1-008 

61 

1-059 

12 

0-959 

37 

1010 

62 

1-061 

13 

0-961 

38 

1012 

63 

1-063 

14 

0-963 

39 

1-014 

64 

1-065 

15 

0-965 

40 

1-016 

65 

1-067 

16 

0-967 

41 

1-018 

66 

1-069 

17 

0-969 

42 

1-020 

67 

1071 

18 

0-971 

43 

1-022 

68 

1073 

19     • 

0-974 

44 

1024 

69 

1-075 

20 

0-976 

45 

1-026 

70 

1077 

21 

0-978 

46 

1-028 

71 

1-079 

22 

0-980 

47 

1031 

72 

1-081 

23 

0-982 

48 

1-033 

73 

1-083 

24 

0-984 

49 

1035 

74 

1-086 

25 

0-986 

50 

1-037 

75 

1088 

26 

0-988 

51 

1-a^ 

76 

1-090 

27 

0-990 

62 

1041 

77 

1-092 

28 

0-992 

63 

1-043 

78 

1-094 

29 

0-994 

64 

1-045 

79 

1-096 

30 

0-996 

65 

1-047 

80 

1-098 

31 

0-998 

56 

1049 

81 

1-100 

32 

1-000 

67 

1-051 

82 

1-102 

33 

1-002 

58 

1-053 

83 

1-104 

34 

1-004 

69 

1065 

84 

1-106 

TABLE  rV.— COBEECTION  DUE  TO  DiFFEBENOE  OF  GRAVITATION  IN  DIFFERENT  LaTITUI 


Latitude. 

Factor. 

Latitude. 

Factor. 

LaUtude. 

Factor. 

80 

0-99751 

60 

0-99954 

20 

1-00203 

75 

0-99770 

45 

1-00000 

15 

1-00230 

70 

0-99797 

40 

1-00046 

10 

1-00249 

65 

0-99830 

35 

1-00090 

5 

1-00261 

60 

0-99868 

30 

1-00265 

0 

1-00265 

65 

0-99910 

25 

100170 

TABLE  V. 


Height  In 

CorrectiTe 

Height  in 

Corrective 

Height  in 

Corrective 

1000  Feet. 

Additive. 

1000  Feet. 

Additive. 

1000  Feet. 

AddiUve. 

1 

3 

6 

17 

11 

33 

2 

5 

7 

20 

12 

37 

3 

8 

8 

23 

13 

41 

4 

11 

9 

26 

14 

44 

•6 

14 

10 

30 

15 

48 

BAB 
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TABLE  YL— SHOWuro  the  Weight  in  Grains  of  a  Cubic  Foot  of  Dbt  Aib 
under  prestnre  of  '30  inches  of  Mercury  for  every  degree  from  0  to  100. 


1 


Temp. 
Fkhr. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

52 

23 

24 

25 


Weight  of 

Cubic  Foot  of 

Dry  Air. 

Temp. 
Jfnhr. 

Grains. 

606-37 

26 

605-05 

27 

60374 

28 

602-43 

29 

60113 

30 

599-83 

31 

598-54 

32 

597*26 

33 

595*98 

34 

694-71 

35 

693-44 

36 

592-18 

37 

590-92 

38 

589-67 

39 

588-42 

40 

587-18 

41 

585-95 

42 

584-72 

43 

583-49 

44 

582-27 

45 

581-05 

46 

579-84 

47 

578-64 

48 

577-44 

49 

576-24 

50 

575-05 

Weight  of 

Cabic  Foot  of 

Dry  Air. 

Temp. 
Fahr. 

Grains. 

573-87 

61 

672-69 

62 

571-61 

53 

570-34 

64 

669-17 

65 

66801 

56 

666-85 

57 

56570 

58 

664-66 

69 

063-42 

60 

662-28 

61 

66116 

62 

660-02 

63 

658-89 

64 

65777 

65 

656-66 

66 

655-55 

67 

654-44 

68 

653-34 

69 

552-24 

70 

651-15 

71 

550-06 

72 

648-97 

73 

647-89 

74 

646-82 

75 

Weight  of 

Cubic  Foot  of 

Dry  Air. 

Temp. 
Fahr. 

Grains. 

645-74 

76 

644-67 

77 

543-61 

78 

542-65 

79 

541-60 

80 

640-46 

81 

639-40 

82 

638-36 

83 

637-32 

84 

636-28 

86 

635-25 

86 

634-22 

87 

633-20 

88 

532-18 

89 

531-17 

90 

630-16 

91 

62915 

92 

628-14 

93 

527-14 

94 

62615 

95 

52516 

96 

524-17 

97 

623-18 

98 

522-20 

99 

621-22 

100 

Weight  of 

Cubic  Foot  of 

Diy  Air. 


Grains. 

520-25 
619-28 
518-31 
617-35 
616-39 
615-43 
514-48 
613-63 
612-69 
611-65 
61071 
60977 
6f)8-84 
607-91 
606-99 
606-07 
605-16 
604-23 
603-32 
502-41 
501-50 
500-60 
49970 
498-81 
497-93 


Q^^^lien  flying   levels   are   taken    across    a 
g^^i^,  the  following  formula  ia  sufficiently 


r  <^  the  quantities  observed  be  denoted  as 
'^^Uoirs:— 


*%*t  of  the  merca-  "\ 

f^  eoloma  in  the  v 

^^^maeter  } 

*^^pet«ture  of  mer- 

^[■ry     in     degreesi 

«ahr.,«i  shown  bjat-| 

,^^hcd  thermometer. 

^«»pentare  erf  air  ia 

*<fre«  of  Fahr. 

Aown  by  the 

ticLedttkenDometei 


At  th«  Lover 

StMioD. 

H 


At  tl)«  HiKhcr 
bUUtm. 


iria^ 

..  asf 

de-f 

eter) 


"Hien  the  height  of  the  higher  station  above 
Slower  in  feet 

=  €0300  jlog.  JSr  '  log.  A  -  -000044 
\  986 .       / 


(r-«}- 


For  npid  calculation,  the  following,  though 
*"  €x*ct,  is  convenient : — 

Height  in  feet  =  66300  (log.  H  -  log.  h). 

Ifl  the  absence  of  logarithms,  the  following 


formula  may  be  used  for  heights  not  exceed- 
ing about  3000  feet.  Correct  the  barometric 
reading  at  the  higher  station  as  follows  : — 


i'  =  *(l  + 


r-«\ 


then 


Height  in  feet  =  52428  ^^  (^  X 
nearlj. 


lOOuO/ 


V6ci 
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I— The  parts  of  a  barrack  consist 
of — 1.  The  barrack-room,  and  non-commis- 
sioned officers'  (sergeants,  &c. )  room  screened 
off;  2.  quarters  of  the  married  privates;  3. 
quarters  of  the  staff-sergeant  and  sergeants' 
mess ;  4.  quarters  of  the  officers ;  5.  kitchens ; 
6.  ablution  rooms  ;  7.  latrines'  and  urinals  ; 
8.  orderly  room  and  guard-room ;  9.  cells  ; 
10.  tailors'  shop  and  armoury  commissariat 
stores,  canteen;  11.  reading-room  (in  many 
barracks),  schools,  magazine. 

The  hygiene  of  barracks  is  evidently  sub- 
ject to  the  same  principles  as  habitations  {%te 
Habitations),  yet  there  are  some  special 
points  which  require  notice. 

About  fifteen  years  ago  the  barracks  of  this 
country  were  so  ill-constructed,  so  confined 
as  to  cubic  space,  and  therefore  so  impure  as 

F 


to  >ir,  tha(  the  mortolit;  from  ilutnictiTe  : 
lung  diMaaes  and  Seven,  eBpedalljr  tTphoid. 
irui  greater  tban  that  of  almoct  naj  caiil 
popDlation  of  equal  age,  and  eieited  the  at- 
teution  of  the  War  Office.  A  onmmittea 
wiif  therefore  apiwinted  in  1S55,  to  report 
apOQ  the  itate  of  the  bmrncke  at  that  data  ; 
tbi*  led  to  the  organiaation  of  the  Barrack 
ImproTemeDt  CominiBsion,  which  in  1861  pub- 
lished a  blae  book,  eetering  iato  Rreat  detail 
on  the  coiutniction,  leDtilation,  and  aewetage 
of  new  barracki. 

Theae  too  rtporti  are  now  bearing  fmit. 
Of  la(«  ;ean,  both  in  England  and  India, 
no  expenie  bai  been  ipared  to  reader  the 
barraoke  healthier.  The  Comminion  fgund 
that  no  regular  plan  or  principle  had  been 
foUuired  in  the  older  edi6e«>;  they  eipeoiall; 
oanilemned  building  the  barracki  ■□  ai  to  ea- 
cloae  a  gquare,  which  certainly  very  effectively 
preTonta  ventilation.  They  reeommended 
that  the  barracks  should  coniist  of  numerooa 
detached  bnildingi  arranged  in  lines  —  the 
linea,  when  poaiible,  mnninE  north  niid  aonth, 
ao  that  each  aide  has  the  benefit  of  the  aun. 
The  biurack  unit,  that  ia,  the  barrack  ■roam, 
is  recommended  to  be  natrow,  with  eppo«l« 
wiadowa,  to  have  only  two  rowi  of  beda,  and 
100  feet  of  cubic  apace  to  each  bed. 

filany  of  these  recommendation  i  are  oairied 
out.  In  recently-built  barmckt  there  is  an 
eicellent  ayatem  of  wanning  and  ventilation, 
an  ample  nater  aupply,  and  there  are  great 
facilitiea  for  peraonal  cleanlineaa  and  eoaldng 
pnrpoaea.  The  aoldier,  howerer,  still  eleepi 
and  Uvea  in  the  same  room,  although  in  some 
barracka  there  are  reading-rooms,  which  take- 
the  place  of  a  day-ioom.  Seven  per  cent,  of 
the  aoldiera  are  permitted  to  marry.  They 
inhabit  aeparate  quarters ;  but  to  each  family 
one  room  alone  is  allotted,  which  is  decidedly 
contrary  to  aanitary  principles. 

The  latrinea  are  Jenning'a  or  Slacfarlane'e 
patents,  placed  at  aome  Httle  distance  from 
the  banaoks,  connected  witii  them  by  a 
oovered  way.  These  latrinea  are  tronghs  madf 
of  metal  or  earthenware  about  one-thinl  full 
of  water.  Twice  a  day  the  trap  ia  lifted  and 
the  soil  flushed  into  a  tank  ;  the  aeata  and 
floor  are  kept  acmpnlonsly  clean. 

In  barracka  in  hot  climates  the  same  princi  - 
plea  are  applicable,  namely,  narrow  buililiog:! 
with  orosi  ventilation — tbey  are  generally  re  - 
oommended  to  be  raised  from  off  the  ground . 
to  face  tbfl  prevailing  wiuda,  to  be  punted 
either  white  or  a  light  yellow  ;  and  there  an' 
frequently  required  special  arrangements  for 
ventilation,  sncb  aa  Punlaiht,  ThcrmandUolef, 
kc,  and  ipTByi  of  water  to  cool  the  air,  Th<- 
importanoe  of  frequent  ablution  in  hot  climatcH 
also  -  - 


iltbs.        Sit    HlSITATtOHB,    OVUCI 

Ao. 

BKrytk,  Hydntte  of— Hydiati 

ta  is  prepared  by  digesting  oaoitio 
Ijarium  oiide  with  a  little  water. 
obtained  erystalliied  as  followa : — 

1.  From  a  concentrated  soIdHod 
ijtrate  or  chloride  of  barium,  pr 
with  ■  rather  strong  lolntion  of  pni 
cr  of  pure  soda,  perfectly  free  fron 

2.  A  strong  solution  of  sulphide  r 
ia  boiled  with  lucceaBive  portions 
I  >xide  of  copper,  until  it  censes  to  gi 
lireoipitate  with  a  salt  of  lead ;  i 
:^ter  filtration  yields  aystals  of  th 

Its  principal  nae  to  the  medical 
health  is  in  the  estimation  of  carbo: 

that  aubatance,  the  least  trace  ol 
iicid  being  abaorbed  by  it,  and  fo 
white  insoluble  carbonate  of  barj 
kinds  of  baryta.water  are  generall 
Pettenkofer's  process  :  one  containii 
i^he  other  7  to  the  litre.  1  cc.  of  t 
one  oorresponds  to  one  milligrami 

af  carbonic  acid.     Sie  Ala,  AkaLTB 


Bat*U  [ConTolrvlut  balalat), . 
Potato— The  bataU  was  introdac 
Sir  Precis  Drake  and  Sir  John  Ha 
a  good  crop  was  grown  at  Fonnb) 
ahire.  Batatas  are  used  largely 
America,  but  they  do  uot  besrtho 
winter  ;  and  hence  to  tuccessfnil} 
them  in  England  appears  impost 

1-5  albumen,  I'l  gum,  "3  fat,  2 
matter.    Ste  Potato. 

Baths,  Bathing— The  Iwnefi 
of  the  bath,  both  moral  and  pbyaii 
obvious  to  be  enlnrged  upon,  G 
that  for  centuries  Rome  needed  m 
hut  the  bath  ;  und  there  ia  no  don 
bath  is  a  preventive  as  well  as 


The  skin  is  continually  snbjecb 
sion,  and  the  processes  of  reprod 
decay  ;  hence  the  cuticle  is  beinf 
I  thrown  off  as  effete  and  oieless  m 
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Tory  minute  scales  or  dust,  and 
ling  mixed  with  the  oily  and  saline 
f  the  skin,  is  sufficiently  adhesive 
tsalf  to  the  surface  of  the  hody  and 
and  to  attract  waste  particles  of 
and  dost  and  soot  floating  in  the 
e.  Unless  the  skin,  therefore,  he 
washed,  the  channels  of  perspira- 
e  choked,  and  the  clothing  unfit  to 
The  result  of  the  pores  of  the  skin 
obstructed  is  impeded  transpira- 
lieh  its  functions  as  a  respiratory 
upended.  This  adhering  pellicle 
latter  forms  a  favourable  medium 
srption  and  transmutation  into  the 
luvia,  miasmata,  poisonous  gases, 
eetioos  and  contagious  matters  of 

lie  sldn  long  continue  dirty,  the 
eprived  of  one  of  its  sources  of 
1  one  of  its  outlets  of  carbon,  and 
ich  should  be  thrown  out  by  the 
»dned  in  the  system,  and  serious 
ensue ;  besides  this,  bathing  pro- 
)oal  comfort  and  personal  beauty. 
;ea  of  the  temperature  of  water 
i  to  the  respective  baths,  according 
imon  nomencbture,  are  shown  in 
Dg  table : — 


T«mp.  Fkbr. 

ath      . 

88'    to     75* 

-rate  bath    . 

.        76«     „     82- 

bath    . 

82*     „     90- 

bath  . 

90*     „     98» 

ith 

98-     „   112- 

ling  in  this  country  is  only  suited 
;hy  and  vigorous,  and  can  only  be 
iMd  in  the  warmer  months  of  the 
1  a  mass  of  water  sufficient  to  per- 
leat  of  the  body  being  maintained 
ng  or  other  active  exercise.    The 

medically  considered,  is  tonic, 
and  restorative  when  judiciously 

when  not  too  long  continued  or 
peated.  When  beneficial,  the  pa- 
a  pleasant  glow  on  the  surface  of 
imediately  following  it :  if  a  sensa- 
iness  or  shivering  ensues,  it  acts 

and  should  not  be  repeated.  If 
remains  too  long  in  the  water,  it 
tive  effect.  The  sedative  effect 
mineral  waters  is  much  less  than 
5  water,  or  of  spring  or  river  water. 

Johnson,  in  a  paper  read  before 
1  Society  of  London  in  November 
attention  to  the  curious  fact  that 
ms  after  remaining  in  the  water 
1  to  thirty  minutes  are  subject  to 
ittaeks  of  albuminuria.  It  is  the 
^lus  gentleman  that  the  presence 
aria  in  these  cases  was  directly 
action  of  the  skin. 


The  water  should  be  soft  and  pure,  and 
good  soap  sparingly  but  regularly  employed 
whenever  the  skin  requires  it. 

Workers  in  particular  trades  find  the  fre- 
quent use  of  the  bath  absolutely  essential  to 
health.  The  following  workmen  especially 
are  compelled  frequently  to  bathe — workers 
in  lead,  hatters,  starchers,  makers  of  blankets, 
tanners,  leather  dressers,  dyers,  and  quick- 
silverers. 

Psris  appears  to  be  much  better  off  for 
bathing  accommodation  than  London,  for  we 
find  that  in  1852  there  were  5958  bathing 
places  in  that  city.  M.  Chevallier  has  pro- 
posed that  the  steam  escaping  from  engines 
in  large  manufactories,  should  be  utilised  for 
warming  the  water  of  baths ;  by  adopting  this 
process  a  considerable  saving  would  be  effected 
in  fuel,  kc  That  this  idea  is  not  impracti- 
cable is  proved  by  the  fact  that  this  course  has 
been  adopted  at  more  than  one  manufactory 
in  France  for  the  use  of  the  men  engaged, 
and  with  the  most  successful  and  beneficial 
results. 

It  has  been  often  observed,  and  with  truth, 
that  one  particular  in  which  the  therapeutic 
machinery  of  our  English  hospitals  falls 
lamentably  short  of  that  of  Continental 
hospitals,  is  in  the  matter  of  baths.  The 
first  step  to  remedy  this  was  taken  by  the 
University  College  Hospital  in  1873,  the 
authorities  of  which  erected,  at  a  cost  of 
£1800,  baths  available  for  a  variety  of  not 
only  skin  complaints,  but  other  diseases,  such 
as  rheumatism,  paralysis,  neuralgia,  syphilis, 
sciatica,  and  many  others. 

Baths^  Mvd  {illutation)y  were  common 
among  the  ancients,  the  mud  on  the  seashore 
and  the  slime  of  rivers  being  especially  prized 
for  this  purpose.  The  Tartars  and  Egyptians 
still  use  them  in  certain  diseases,  and  they 
are  largely  taken  at  Driburg,  Memberg,  Eil- 
son,  Neundorf,  Pyrmont,  and  Spa.  The 
chief  varieties  of  mud-baths  appear  to  be— 

1.  Mud  or  slime  deposited  from  mineral 
waters,  used  either  for  complete  immersion 
or  for  poultices,  as  at  Acqui  and  St.  Amand. 

2.  Simple  peat  earth  or  other  earths. 

3.  Feat  earth  impregnated  with  mineral 
water. 

Mud-baths  appear  to  act  as  a  strong  stimu- 
lant to  the  skin,  partly  from  their  heat  and 
partly  from  the  increased  pressure  and  fric- 
tion. After  being  used  a  few  times  they 
sometimes  bring  out  rashes,  and  are  believed 
to  excite  anew  old  inflammations.  They  not 
unfrequently  induce  a  feeling  of  weariness, 
and  distaste  for  food.  In  general  torpor  and 
atony  of  the  system,  in  paralysis,  neurslgia, 
and  in  old  affections  of  the  joints,  they  are 
said  to  have  been  usefuL 
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Baths,  Salt  (Salt  Bdkier)— Sea-bathing  ia 
extremely  popular  in  England,  but  neither 
the  strong  talt-baths  of  Droitwich  nor  the 
weaker  ones  of  Woodhall  Spa,  Ashby-de-la- 
Zonoh,  and  a  few  others,  are  as  well  known 
as  they  deserre  to  be.  There  can  be  little 
doubt  of  the  stimulating  action  of  saline  solu- 
tions on  the  skin  and  whole  system.  Sea- 
bathing is  rarely  pursued  systematically 
except  in  the  summer  months,  and  artificial 
salt-baths  may  be  said  to  be  unknown  amongst 
the  poorer  classes.  Physicians,  moreover, 
when  ordering  salt-baths,  seldom  specify  the 
strength. 

The  Atlantic  Ocean  contains  from  three  to 
four  per  cent,  of  saline  matters,  hence  the 
ordinary  quantity  of  two  to  six  pounds  of 
salt  for  an  adult  bath,  containing  perhaps 
sixty  gallons,  is  absurd.  Artificial  baths,  to  be 
of  any  use  whatever,  will  require  to  be  made 
the  strength  of  sea-water,  twice  its  strength, 
or  three  times  its  strength,  according  to  cir- 
cumstances. In  Germany  the  Stassfurt  salt 
has  been  lately  much  commended ;  its  average 
composition  is  as  follows : — 


■  "i7m 

Chloride  of  potassiom 
„  magnesium 

„  Bodiam  . 

Sulphate  of  magnesium 

Water,  ^. 


Peroent. 
16-8 

26-5 

~  13-8 

11-6 

816 


100  00 


Its  great  advantage  is  its  cheapness — one 
pound  in  Germany  only  costs  two  pfennings 
(one-fifth  of  a  penny).  If  sea-water  is  desired 
to  be  imitated,  a  mixture  of  salts,  such  as 
Tidman*s  sea-salt,  is  easily  purchased,  which, 
if  added  in  proper  quantity  to  water,  really 
makes  a  bath  possessiDg  most  of  the  proper- 
ties of  sea-water.  By  a  careful  study  of  the 
composition  of  various  natural  saline  baths 
given  in  article  Water,  these  waters  may 
be  more  or  less  successfully  imitated  and 
used. 

There  are  a  variety  of  medicated  baths,  a 
description  of  which  belongs  more  properly 
to  a  treatise  on  medicine. 

The  first  bath  opened  in  England  for  the 
purpose  of  hot-bathing  is  said  to  have  been  in 
Bagnio  Court,  now  Bath  Street,  Newgate 
Street;  this  was  established  in  1679.  Peer- 
less Pool  (Perilous  Pool),  mentioned  by  Stow 
(1600),  was  enclosed  as  a  bathing-place  in  1743. 
The  first  public  baths  and  wash-houses  opened 
in  London  were  established  by  Mr  Bowrie  in 
the  neighbourhood  of  the  London  Docks  in 
1844 ;  and  in  the  same  year,  through  the 
instrumentality  of  Catherine  Wilkinson,  who 
in  1832  began  to  lend  her  room  and  appliances 
for  poor  people  for  washing,  public  baths 


and  wash-houses  were  founded  in  I 
An  Act  was  passed  in  1846  to  enoo 
establishment  of  public  baths  and  wa 
"  for  the  health,  comfort,  and  welfs 
inhabitants  of  populous  towns  and 
in  England  and  Ireland."  Since  th< 
baths  and  wash-houses  have  been  ei 
in  every  district  in  London,  and  ii 
our  large  towns. 

Any  local  authority  may,  if  th 
fit,  supply  water  from  any  wa 
purchased  or  conducted  by  them 
public  baths  or  wash-houses,  on  tei 
agreed  upon  by  the  local  authori^ 
persons  desirous  of  being  supplied, 
authority  may  also  construct  worli 
gratuitous  supply  of  any  public  bat 
lished  otherwise  than  for  private 
supported  out  of  any  poor  or  borou{ 
(P.  H.,  s.  66.)" 

The  Baths  and  Wash-houses  Act 
Vict.  c.  74, 10  &  11  Vict,  c  61)  may  b 
by  urban  sanitary  authorities  ;  they  • 
and  give  facilities  for  the  estabUs 
baths  and  wash-houses.  An  urbat 
authority,  having  any  seashore  or  rii 
within  its  district,  may  make  byl 
regard  to  the  use  of  bathing-macb 
establishment  of  bathing-places, 
exposure,  the  distances  at  which  bo 
hire  shall  be  kept  from  persons 
&c.,  &c-^P.  H.,  s.  171 ;  10  &  11  V) 
s.  69.) 

It  is  unlawful  for  men  to  batb 
public  footway  frequented  by  wom« 
the  men  are  hidden  from  view  by  a 
covering;  and  if  they  expose  then 
this  manner,  they  are  liable  to  an  ii 
for  indecency,  notwithstanding  thi 
I>articular  place  people  have  long  b« 
tomed  to  bathe.  It  is  also  indicti 
man  to  undress  himself  on  the  sea-1 
bathe  in  the  sea,  in  a  place  where  ! 
distinctly  seen  from  inhabited  houses 
such  houses  may  have  been  recentl 
and  although  it  may  have  been  eust 
men  to  bathe  there  (Glen).  Bathi 
hibited  in  streams,  reservoirs,  oondi 
ducts,  or  other  waterworks  belong 
under  the  control  of  a  sanitary  i 
Penalty  £5  or  less. 


I— The  different  species 
beans,  speaking  generally,  are  cha 
by  containing  a  considerable  amoun 
genous  substances,  hence  their  diet< 
The  nitrogenous  substance  in  ordii 
is  called  legumin  or  vegetable  casein, 
in  combination  with  sulphur  and  pi 
Beans  contain  more  salts  than  the 
especially  those  of  potash  and  lime. 


^<  toBniog  table  ihawi  tiia  OoHTOBinoif      graini 
orm  KmvKT  ash  thi  Bhoad  Bsax 
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u  ara  not  v«>7  digestibls,  ibout  G'Q  per 
nudog  amj  unaltered ;    uid  on   ao 

m  of  the  feces,  »tarch  oelU,  giving  » 

•4iw  mtctioii  wilh  iodine,  mtj  be  foiind  )  be- 

Vidti  thii,  a  gnat  deal  of  flatulence  u  uiil 

to  be  {Hudnced  by  the  mlphnretted  hjilrogea 

'armed  from  the  legumin.    In  preparing  benog 

tor  the  table,  they  ihonlil  be  boiled  ilowl;,  and 

fin  a  loog  tuna.     Old  beans,  no  matter  how 

^OBg  bnled,  will  not  (often  ;  in  fact,  on  pro- 

loged  boiling,  thej  become  hard.    Both  men 

ud  ■inTT'^lT  can  be  nonriihed  apon  beans 

•Im  for  aoma  time.     Added  to  rice,  thej 

lc«Tn  the   staple  food  of  large  popnlations. 

The  Hindoo  mixes  tentila  with  ghee  and  rioe ; 

tbs  Anfas  eat   Egyptian  horse-beans,  and 

Iriifla  (a  apeeiee  of  black  bean)  are  eiten- 

Bitlj  coonmed   in    Yaeatan    and    Centnl 

Bcu-tkmr  has  been  used  for  the  sdnltera- 
^  of  wheaten  floor  ;  it  con  be  delooted  bj 
<■>  aiercacopio  charactera.  The  meshes  of 
■Aldose  ue  *er7  much  larger  than  those  of 
lb  tnuth  coat  of  wheat,  with  which  it  hss 
"■■•liiiiei  been  confounded,  and  the  starch 


also  quite  different  (Bg.  II) ;  they 
are  otu  or  reniform,  or  with  one  end  slightly 
larger;  they  have  no  olearhilum  or  rings,  hut 
many  have  a  deep  central  longitudinal  cleft 
running  in  the  longer  aiio,  and  oocnpying  two- 
thirds  or  three-fonrtbs  of  the  length,  but  never 
reaching  completely  to  the  end :  tbis  cleft  is 
BometimDs  a  line,  sometimes  a  chasm,  and 
occasionally  secondary  clefts  abut  npon  it  at 
parts  of  its  course ;  sometimei  instead  of  a 
cleft  there  is  an  irregular-slisped  clepresrian. 
If  a  little  liquor  pa  tusB  be  added,  the  cellulose 
is  seen  more  clearly.  If  the  flour  be  added 
to  a  little  boiling  water,  the  smell  of  beun 
hecomei  apparent.    Ste  Flodb. 


ch  by  the  nindoa),  oo  ac- 


BoddlnB,  PDrifloaUatl  of— Bedding 
cannot  be  properly  disinfected  unless  taken 
to  pieces  and  sabjected  to  dry  heat,  wliich 
can  only  be  done  in  large  ovens  or  disinfecting 

Any  local  authority  may  provide  a  proper 
place  and  necessary  appliances  for  the  disin' 
foctionofbeddinK.-(P.  H.,  s.  122.) 

Any  local  authority  may  direct  the  deten- 
tion of  bedding,  clothing,  ko.,  which  have 
been  exposed  to  iofectioo,  and  ntaj/  gi 


Jon  tor  the  i 


-(Ib.,«. 


n.) 


Any  person  giving,  lending,  selling,  Irana- 
mitting,  or  exposing  bedding,  clothing,  ngx, 
ka.,  which  haTB  been  exposed  to  infection,  is 
liable  to  a  penalty  not  exceeding  £5. 

Bedrooma— i^n  DisiSFSCTAura,  Hibita- 

TIONB,  Vemtilahoh,  4o. 

B«ef— &e  Food.  Meat,  Tbuniho. 
Beer — Beer  is  an  nrtificisl  eomponnd,  the 
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usually  defined  as  a  fermented  infusion  of 
malt  flavoured  with  hops,  but  this  is  quite 
erroneous,  sugar  largely  taking  the  place  of 
malt,  other  vegetable  bitters  the  place  of 
hops. 

Before  the  introduction  of  hops  from  the 
Netherlands,  beer  was  always  bittered  by 
camomile,  horehound,  &c.,  and  directly  the 
hop  was  imported,  there  was  so  loud  an  outcry 
against  its  use,  that  its  employment  in  beer 
was  forbidden  by  Act  of  Parliament.  A  few 
years  afterwards,  however,  the  hop  was  not 
alone  recognised,  but  its  use  was  legalised  to 
the  exclusion  of  all  other  bitters.  This  step 
must  be  regarded  as  a  fiscal  one,  rendering 
the  collection  of  the  duty  easier.  In  18C2  the 
hop-duty  was  repealed,  the  consequence  being 
a  return  on  the  part  of  the  trade  to  bitters, 
which  are  cheaper  than  the  hop. 

The  bitters  actus  Jly  used,  either  in  substitu- 
tion of  hops,  or  more  frequently  as  an  addi- 
tion, are  camomile,  calumba,  chirata,  gentian, 
horehound,  wormwood,  quassia,  and  sima- 
ruba ;  now  all  these  are  recognised  tonics, 
and  there  can  be  no  valid  objection  against 
their  use.  We  cannot  see  that  hop  is  supe- 
rior to  any  of  them.  The  bittering  of  beer, 
indeed,  is  entirely  a  question  between  the 
brewer  and  the  palate  of  his  customers; 
always  so  long  as  nothing  injurious  or 
poisonous  is  introduced. 

Besides  malt,  sugar,  hops,  and  bitters,  the 
brewers  use  various  chemicals,  which  assist  in 
the  preservation  of  beer ;  such  as,  for  example, 
Bean's  brewing  material,  patented;  bisul- 
phate  of  lime  ;  finings,  &c. 

There  are  many  varieties  of  ales  and  beer ; 
the  following  are  a  few  of  the  most  im- 
portant :— 

Pale  a7«.— Manufactured  from  the  finest  and 
lightest  dried  malt  and  the  choicest  hops,  the  latter 
in  excess. 

Mild  ale  differs  from  pale  ale  In  being  sweeter, 
stronger,  and  almost  frte  from  the  flavour  of  the 
hop. 

Bitter  ale  or  hitter  Iter  has,  as  a  rale,  less  body 
than  pale  ale,  and  is  more  highly  bittered. 

Table  beer  is  a  weak  liquor,  commonly  containing 
three  or  four  times  the  proportion  of  water  usually 
present  in  ordinary  beer  and  ale. 

Porter. — The  beer  or  porter  f»f  the  metropolitan 
brewers  is  essentially  a  weak  mild  ale,  coloured  and 
flavoured  with  roasted  malt.  Its  richness  in  sugar 
and  alcohol,  on  which  its  stimulating  and  nutritive 
properties  depend,  is  hence  less  than  that  of  an  un- 
coloured  mild  ale  brewed  from  a  like  original  quan- 
tity of  malt.  In  point  of  strength,  it  would  seem  to 
stand  about  midway  between  light  and  strong  ales, 
although  frequently  brewed  of  a  strength  very  slightly 
above  that  of  table  ale. 

Stout  Is  a  richer  and  stronger  description  of  porter, 
and  may  be  said  to  have  nearly  the  same  relation  to 


the  higher  qualities  of  mild  ale  that  porter  hol< 
with  regard  to  pale  ale  or  bitter  beer. 

The  average  specific  gravi^  of  English  beers 
porters  is  from  10 10  to  1014.  The  percentsge 
malt  extract  (dextrine,  cellulose,  sugar)  is  least 
bitter  and  highest  in  the  sweet  ales  ;  it  varies  frc 
4  to  15  per  cent,  in  ale,  and  4  to  9  per  cent  in  port 
The  hop  extract  (lupulin  and  resin)  is  in  mi 
smaller  amount.  The  alcohol  varies  from  1  to 
per  cent  in  volume.    The  free  acidity  which  sri. 


from  lactic,  acetic,  gallic,  and  malic  acids  rangi 
reckoned  as  dry  acetic  acid)  firom  15  to  40  grains  ^- 
pint.     The  sugar  has  a  great   tendency  to  f< 
glucinic  acid  (C^H^Oft).     The  albuminous 
in  most  beers  does  not  average  more  than  -5 
cent     The  salts,  which  consist  of  alkaline  chlo: 
and  phosphates,  and  some  earthy  phosphates,  av< 
'1  to  -2  per  cent.    Ammoniacal  salt  is  found  in 
quantities.    Caramel  and  assamar  are  found  in 
dark  beers  or  porter.^.    Carbonic  acid  is  always 
or  less  present  the  average  is  1  to  -2  parts  by  wei 
per  cent.,  or  about  1}  cubic  inch  per  ounce.  Tol 
and  essential  oils  are  also  present 

Adopting  mean  numbers,  1  pint  (20  ounces 
beer  will  contain — 


Alcohol 
Extractives,  dextrine, 

sugar 
Free  acid 
Salts 


1    ounce. 


1-2     „     (634grainH 
25  grains. 
13  grains. 

(Pabkbt 

bitter  ale  contains  in  loO  c=: 


Bass's  bottled 
centimetres — 

5 '3   grms.  of  alcohol. 

5  -52  grms.  of  organic  residue. 

0  36  grms.  of  ash. 

A  sample  of  draught  ale,  costing  Sd.  per  pi 
London,  contained  in  100  cubic  centimetres— 

4  7    grms.  of  alcohol. 

5*8   grms.  of  organic  residue. 

0'32  grms.  of  ash. 

A  sample  of  London  porter,  in  100  cubic  < 

metres — 

8*3    grms.  of  alcohol. 

4 '45  grms.  of  organic  residue. 

0*30  grms.  of  ash. 

(WlKXL 

Nutritive  Value,  —Although  beer  has  a  h-     ^^ 

nutritive  value  than  similar  alcohoUc  di ^ 

yet  ita  power  as  a  food  must  be  extre^s*  3n< 
smalL      Its  effects  are  those  of  alcoho^^^  {* 
Alcoholism)    modified    by   the    asao<^^«^ 
saccharine,  extractive,  and  saline  mattez — "^  ^' 
would   seem  that  it  exercises  a  conti^Q*4 
though  slight,  interference  with  elimin^  *od> 
the  urea  and  pulmonary  carbonic  acic3    *^ 
both  decreased,  which  explains  its  eff'ect*  ^^ 
the  gouty  and  rheumatic,  as  well  as  iUs  ^' 
dency  to  fatten.   Hogarth,  in  his  illustr«^^oM 
of  the  drunkards  of  "  Beer  Alley"  and  *'Ova 
Lane,"  has  made  a  striking  difference  between 
the  plump  condition  of  the  one  and  the  emaci- 
ated aspect  of  the  other. 

Ranke  (Phys.  des  Menschen,  1868,  p.  ^^> 
has  ascribed  the  peculiar  exhausting  or  de- 
pressing action  of  beer  taken  in  excess  to  tb^ 
large  amount  of  potash  salts,  but  probably 
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murtitaeiits  (eipeoially  the  bop),  are 
ned.  Some  members  of  tbe  faculty 
Mi  porter  ia  better  suited  to  per- 
delicate  stomachs  and  digestion 

acteriatics  of  good  beer  are  trans- 
.  fine  colour,  an  agreeable  semi- 
our,  and  the  property  of  remaining 

hours  exposed  in  a  glass  or  6up 
coming  flat  or  insipid, 
itionj.— Inthe  Licensing  Act  (1872), 
contains  penalties  for  using  any 
;  sabatance  for  mixing  with  liquors 
sons  having  licenses  under  the  Act ; 
first  achedule  to  the  Act  is  a  list 
Hia ingredients—viz.,  "cocculuain- 
iride  of  sodium,  copperas,  opium, 
ip,  strychnine,  tobacco,  darnel  aeed, 
logwood,  salta  of  zinc  or  lead,  alum, 
her  extract  or  compound  of  any  of 
ingredienta.'*  A  raat  variety  of  sub- 
'  said  to  be  common  adulterants  of 
Tts,  finings,  salt,  copperas,  alum, 
aradise,  picric  acid,  &:c.  ;  but  many 
ive  been  rarely  found  by  analysis. 
>mmon  adulterants  actu^y  demon- 
ng  salt,  alum,  and  copperas.* 
r  of  Beer, — The  following  is  the  best 

detect  the  adulterations,  and  to 
le  quality  of  ale: — 
ne  the  acidity  by  alkalimetry,  cal- 
aa  acetic  acid. 

Ice  of  beer,  put  it  in  a  flaak  with  a 
Jc,  and  connect  it  with  a  Liebig'a 
;  distil  at  least  a  third  over,  then 
i  with  diatilled  water  to  its  original 
id  take  its  speciiic  gravity  at  GO**  F. 
>r  weigh  the  distillate  and  make  up 
to  50  grammes,  and  then  take  its 
avity  ;  by  reference  to  the  tables 
OHOUXETRT,  the  alcoholic  strength 
md,  but  as  the  tables  give  the  per- 
len  the  latter  process — viz.,  taking 
t  bjf  weiffht—  is  adopted ,  i t  is  obvious 
th  must  bo  divided  by  2 ;  thus  if  the 
kvity  of  the  50  grammes  of  distillate 
he  percentage  of  alcohol  in  the  beer 
2. 

iition  of  salt  to  raise  the  boiling 
mecessary. 

in  the  solid  residue,  25  cc.  can  be 
I  down  in  a  platinum  dish  to  dry- 
then  weighed ;  the  weight  of  the 
.racted  from  the  weight  obtained, 
solid  residue.  This  mny  now  be 
nd  the  resulting  ash  weighed;  the 
tracted  from  the  total  residue  gives 
sually  entered  as  the  malt  extract, 

Iition  of  regetable  bitters,  unless  noxious, 
'  be  considered  UlegaL 


The  alcohol,  ash,  malt  extract,  and  free  acid 
are  now  expressed  in  percentage,  and  a  very 
fair  idea  of  the  quality  of  the  ale  may  be 
formed  by  comparing  the  quantities  obtained 
with  those  usually  found  in  the  same  class  of 
beer.  The  following  table  gives  the  amount 
of  alcohol  and  extract  in  most  common 
been : — 

:       Alcohol        MiUt  eztniet 
per  O0ut.  per  oenl.      . 

London  ale  for  export .  6  to    8  7  to    6 

„        ordinary    .  4  to     5  5  to     4 

London  porter  for  export      6  to     6  7  to    6 

„              ordinary  3  to    4  5  to    4 

Brussels  Lambik  45  to     0  5  5  to  3-5 

„        Faro               .  2-6  to     4  ft  to     8 

Blere  forte  de  Strasbourg  4  to  4*5  4  to  3  5 

Bi^re  blanche  de  Paris  So  to     4  8  to     6 

Bavarian  beer  8  to  4*5  6  5  to     4 

IVhite  beer  of  Berlin    .  1  8  to    S  612  to  5  7 

But  if  further  examination  is  desirable,  it 
will  be  necessary  to,  in  the  first  place,  esti- 
mate quantitatively  some  of  the  constituents 
of  the  ash.  For  this  purpose  the  ash  must 
be  diaaolved  in  hot  water,  and  the  chlorine 
estimated  volumetrically,  as  described  under 
Water  Analysis.  It  is  to  be  noticed,  that 
alkaline  phosphates  somewhat  obscure  the 
reaction,  and  may,  if  necessary,  be  removed ; 
but  this  is  not  of  much  practical  importance, 
the  error  being  in  favour  of  the  brewer — 143  5 
parts  of  chloride  of  silver  =58*5  parts  of  salt 
(chloride  of  sodium).  Prosecutions  under  the 
Adulteration  Act  have  been  successfully  in- 
stituted in  respect  of  quantities  of  salt,  vary- 
ing from  38  to  over  117  grains  per  gallon. 

The  iron  of  the  ash  may  be  either  precipi- 
tated as  peroxide  of  iron  by  means  of  acetate 
of  ammonia  (IGO  parts  of  peroxide  =  308  parts 
of  ferrous  sulphate),  or  it  may  be  estimated 
volumetrically  or  colorimetrically.  See  IRON, 
Estimation  op. 

Alum  should  also  be  looked  for,  and  esti- 
mated, if  present,  by  the  process  described  in 
Art,  Bread. 

Any  other  mineral  adulterant  than  salt, 
alum,  and  sulphate  of  iron  is  improbable  ;  but 
if  other  exist,  a  careful  examination  of  the 
ash  can  hardly  fail  to  detect  it. 

The  detection  of  the  kind  of  bitter  nied, 
and  of  the  organic  adulterations  in  beer,  is  by 
no  means  easy;  but  most  of  them  can  be 
separated,  if  the  analyst  operates  upon  suffi- 
cient quantities  and  spends  sufficient  time  in 
the  analysis. 

AViltsten  (Archiv.  der  Pharmacic)  recom- 
mends the  following  general  process:— One  litre 
of  the  beer  is  evaporated  to  a  syrupy  consist- 
ence, it  is  then  poured  into  a  tared  glass 
cylinder  of  sufficient  size,  and  weighed,  and 
next  digested  in  the  same  vessel  with  five 
times  iU  weight  of  93^  to  95°  alcohol,  with  fre- 
quent stirring  for  twenty  four  hours,  the  aolu- 
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tion  U  decanted  and  the  residue  agmin  heated 
with  freih  aleohol ;  bwtl j,  the  two  ptodacta  are 
mixed,  filtered,  and  the  aleohol  driTOi  off  by 
a  gentle  heat ;  the  residae  will  contain,  if  pre- 
■ent,  picric  acid,  bmcine,  itrychnine,  colchi- 
cine, oolocTnthine,  picrotoxine,  aloine,  gen- 
tipicrin,  meoyanthin,  qoaasiin,  and,  of  eonne, 
the  hop  bitter ;  whilst  gam,  dextrine,  tolphates, 
chlorides,  &c,  will  remain  in  the  first  residue, 
these  bodies  being  almost  insoluble  in  strong 
alcohol. 

A  small  portion  of  the  alcoholic  extract  is 
diluted  with  three  times  its  quantity  of  water, 
and  a  strip  of  white  woollen  material  is  steeped 
in  it  for  one  hour  and  then  washed ;  a  perma- 
nent yellow  colour  indicates  picric  acid. 

The  remaining  portion  of  the  alcoholic  ex- 
tract is  exhausted  with  pure  benzole,  and 
eraporated  down;  three  seveml  portions  of 
this  extract  (a,  6,  and  c)  are  placed  in  separate 
porcelain  capsules  and  tested — 

(a)  With  nitric  acid — a  red  colour  denotes 
bmcine  ;  a  violet,  colchicine. 

{b)  With  sulphuric  acid— a  red  colour  de- 
notes colocynthine. 

(c)  With  sulphuric  acid  and  bichromate  of 
potash — a  purple  violet  denotes  strychnine. 

The  remaining  portion  of  the  alcoholic  ex- 
tract is  treated  with  amy  lie  alcohol.  Now  thu 
alcohol  does  not  take  up  the  hop  bitter  nor 
the  bitter  principles — absinthin,  gentipicrin, 
menyanthin,  and  quassiin;  but  it  dissolves 
aloes  and  it  dissolves  picrotoxine,  both  of 
which  it  leaves  on  evaporation,  the  latter  in 
fine  white  crystals,  the  former  in  a  dark 
amorphorus  powder,  recognisable  by  its  taste 
and  saffron-like  odour. 

The  yet  remaining  portion  of  the  sjrrupy 
extract,  which  is  insoluble  in  amylic  alcohol, 
is  freed  from  the  latter  substance  by  blotting- 
paper  and  treated  with  anhydrous  ether,  which 
takes  up  the  hop  bitter  and  absinthin  (if 
present),  the  latter  is  recognised  on  evapora- 
tion by  its  wormwood-like  aroma,  and  the 
production  of  a  reddish-yellow  colour,  with 
concentrated  sulphuric  acid  changing  to  an 
indigo-blue. 

There  still  remains  an  insoluble  portion  of 
the  alcoholic  extract ;  if  this  is  decidedly  bitter, 
it  would  indicate  gentipicrin,  menyanthin, 
or  quassiin.  To  test  for  these,  the  extract  is 
disMolved  in  water,  and  a  portion  is  treated 
with  strong  ammoniaoal  solution  of  silver  ;  if 
it  remain  clear,  quassiin  is  present;  if  the 
silver  be  reduced,  gentipicrin  or  menyanthin 
is  probably  present.  Another  portion  eva- 
porated to  dryness  in  a  porcelain  dish  is  treated 
with  concent  rat  etl  sulphuric  acid,  and  heated 
gently  ;  gentipicrin  would  give  a  carmine  red, 
menyanthin  a  yellowish-brown  colour  chang- 
ing to  violet. 


Picrotoxine  may  also  be  specially  tested 
by  some  one  of  the  following  processes : — 


Herapalk'M  ^roeest.— Mix  the  beer  with 
of  lesd  in  excess  ;  filter,  and  transmit  solphoret^ 
hydrogen  throogli  the  filtrste.  Filter  again,  cono^ 
trate  the  ftltiate,  treat  it  with  animal  charcoal,  wb= 
has  the  property  of  absorbing  the  picrotoxine.  W^ 
the  animal  charcoal,  dry  at  212*  F.,  boil  with  alcoh 
this  dissolvei  ont  the  picrotoxine,  from  which  it  n^ 
be  obtained  in  tofts  of  crystals 

Depair^t  pntcut. — Mix  with  one  litre  of  l^~ 
finely  powdered  rock-salt,  which  throws  down  "tf 
resinoos  and  extractive  matters ;  shake  the  liq  -« 
with  ether,  an  impore  picrotoxine  crystallines 
separating  the  ether  and  eraporating  it :  or  the  1»« 
may  be  simply  scidolated  with  hydrochloric  add  aj 
agitated  with  ether,  the  ether  separated  and  ew, 
porated  as  before.  The  crystals  may  be  identiff^ 
according  to  the  tests  under  Picaoroxiss. 

SckmiUt  proc€tt.—l.  Evaporate  the  beer  In  s 
water-bath  to  a  syrupy  consistence,  mix  it  with  tepid 
water  till  it  is  perfectly  liquid,  so  as  to  bring  the 
volume  to  a  third  of  the  liquid  used  ;  heat  and  shske 
with  animal  charcoaL  Stand  s«Teral  honn,  filter, 
and  heat  slightly,  precipitate  by  basic  acetate  of  lead, 
and  again  filter.  The  liqoid  shonld  now  be  of  a 
yeUow  wine-colour ;  if  not,  re-filter  through  animal 
charcoaL  Add  from  five  to  ten  cubic  centimetres  ol 
amylic  alcohol,  and  shake  briskly  several  times  at 
intervals  ;  after  24  hours  the  amylic  alcohol  collect! 
on  the  surface  containing  the  greater  part  of  th< 
picrotoxine.  The  remainder  is  subsequently  elimi 
nated  by  fresh  treatment  with  amylic  alcohol.  Col 
lect  limpid  layers  of  this  alcohol,  and  leave  the  ren 
to  evaporate  spontaneously.  On  the  sides  of  th* 
capsule  a  yellowish  ring  forms,  and  this  contains  th< 
picrotoxine  mixed  with  resinous  substances. 

2.  Isolation  of  the  Ptcrotov/n^.— First  dissolve  th* 
resinous  proiluct  in  weak  alcohol,  evaporate  to  diy 
ness,  recover  by  a  little  boiling  water  containing  i 
small  quantity  of  H,S04,  boil  to  expel  any  volatil 
matter,  add  a  little  animal  black  to  eliminate  al 
extractive  and  resinous  matter,  and  lastly  filter 
Evaporate  inodorous  liquid,  and  when  a  fresh  bitte 
taste  is  developed,  shake  up  with  ether ;  this  redii 
solves  the  picrotoxine  and  collects  into  a  distinc 
layer  on  the  surface  of  the  liquid. 

Treat  again  with  ether,  and  the  whole  of  the  picro 
toxine  is  eliminated  ;  finally,  the  ethereal  Uquids  ar 
mixed,  a  little  alcohol  is  added,  and  the  whole  i 
evaporated.  The  white  or  yellowish  ring  formei 
consists  of  picrotoxine,  which  then  has  only  to  b 
dissolved  in  alcohol  to  furnish  the  immediate  prin 
ciple  in  the  form  of  well-defined  crystals. 

iV.ij.— These  crystals  will  not  be  obtained  unles 
the  solution  be  quite  free  firom  resinous  substances 
if  not  free,  and  if;  for  instance,  the  ethereal  solatioi 
is  of  a  yellow  colour,  it  must  be  recovered  with  wate 
and  treated  by  charcoal  as  above  described. 

Schmidt  was  able  to  detect  by  tliis  process  O-O' 
of  picrotoxine  in  a  bottle  of  beer  which  had  beei 
adulterated  with  eight  grains  of  Indian  berry.- 
(M.  BOHMIDT,  Chem.  News,  March  12,  1804,  p.  122.) 

Atcherley  has  proposed  the  following  specia 
test  for  picric  acid : — 

Distil  the  extract  in  a  tubulated  retort,  wit! 
a  solution  of  chloride  of  lime  (bleaching  powder) 


^tTTchnuiA  ia  neTcr  prcKnt  in  beer,  eioept 
B^  iKidenL.  or  for  the  purpose  of  poiioniiig, 
-'«  STBioamnE. 

TolsGco  ii  be«t  indicated  by  the  oclonr  of 
&- «  ilooholio  emet  of  beer  heated  gentlj 

DaeteOP* — For  compmition  of  tba  uh  of 
^pYtmot,  tee   ASB.       For  beetroot-iUEar,  Kt 


X  ATHOPIi. 

K  AOID,  BEHZOIO. 

Ttimwila.  xntrata  at— See  Nitbo-Uex- 

»"fc-'~«-  HwmtoMw— A  aake-like 
lite.  It  ii  biKiouL  The  bod;  of  the 
-M^-a  ■!«  ii  thrend-thaped,  round,  white,  and  fliit- 
"&  a.  nti  uteriarl;.  The  genital  pore  liei  be- 
"fc.-— U.U  the  abdominal  lueker  and  the  com- 
nKvnmuent  <rf  the  oanalii  gjuieeopborii ;  the 
li^-tler  ii  a  peenliar  and  diatinctive  oanal  for 
'fcb «  neeptiod  of  the  female.  The  female  ii 
'fcla  iiud  delicate,  liATing  the  genital  pore  and 
^bdmiiul  mcher  in  contact,  and  not  being 
i  with  a  canal.  In  both  lexea  the 
I  U  triangular,  the  abdominal  cir- 

Tliii  puaiit*  ma  fint  diuovered  bj  Bil- 
^Mji  of  Cairo,  in  the  portal  vein  and  in  the 
■*l-»ild(r.  It  ii  e«peoially  prevalent  on  the 
*>-Uki  of  the  Nile  and  at  the  Cape  of  Good 
"^Kcpc,  inducing  tbt;  lerioui  aymptomft,  and 
•^-m  death. 

Hi  main  iTinptomi  are  uauallr  referred  to 
^bc  niinaT;  aritem,  but  the  pstuite  i>  a  great, 
^  not  the  chief  eaoH,  of  the  dysentery  prova- 
**■»*  in  Egypt,  the  eggi  of  the  diitoma  being 
*">imd  deposited  in  rows  within  the  inteeti- 
*^^  nwla,  or  beneath  the  einilationa  of  the 
•■^FoDan  maeou*  membrane.  J)r.  HarUy  hu 
'vkmul  the  a*a  in  the  nrine  of  peraoni  at  the 
^*Fia  of  Good  Hope  suffenng  from  hsema- 
Vtun,  and  it  i*  probable  that  the  Intter 
10  prenJent  at  the  Cape,  i>  there,  in 
■  the  diatomiu  The  np- 
ofter  death  from  thit  paraiite  are 
the  bov^la,  congestion,  deposits 
ncoua  membnuie,  and  exteniive 
'^Inritimi ;  degeneration  and  atropy  of  the 
^■durri,  dependent  upon  an  infiltnted  ttete 
**  tin  utteti,  and  blocking  of  the  portal 
^tb  (Tom  nyriadi  of  these  parasites,  are 
Koi  d(  the   most   important   pathologiciil 


Blrtba,  DmUw,  «sd  BlBkne—  Ra- 

tonu— By  section  IG  of  the  Order  of  the 
Local  Govamment  Board  (Nov.  11,  IS72),  it 
ii  the  duty  of  the  medical  offloer  of  health  to 
tranimit  quarterly,  in  forms  provided  by  the 
Local  Government  Board,  retuma  of  aickneai 
and  death.  The  Board  has  lately  addressed 
a  circular  to  the  different  aanitorj  anChoritiei, 
pointing  out  that  the  desth  retumi  may  be 
obtained  from  the  regiatrara,  and  auggeiting 
that  the  aonitory  authorities  should  remune- 
rate them  for  their  trouble. 

Keeuraa  in  towns  ahould  be  sent  weekly,  or 
even  moro  fretiuently,  to  the  medical  officer 
of  health.  In  rural  diitrieta,  returns  each 
month  are  found  to  aniHer  every  purpose. 
I  except  there  be  a  death  from  any  infections 
disease ;  it  is  rAcn  the  duty  u[  the  registrar  to 
transmit  infurmation  at  once. 

In  most  diatricts  the  registrars  are  piuil  on 
vaccination  termi;  that  is,  2d.  »n  entry.  In 
a  great  many  no  retuma  can  be  obtained  at 
all,  from  the  aiwth?  of  the  ] 


It  ii 


1  that    1 


lither    the    i 


aitary 


authority  nor  the  health  officer  ia  in  a  posi- 
tion to  improve  the  health  of  bia  diatrict,  nr 
to  prevent  the  apread  of  contagiona  diaease. 
without  being  kept  conatantly  informed  of 


atureofaicktiesa.     There  ca 

n  be  little  doubt 

at  in  the  future  it  will  be 

ound  convenient 

certain  places  to  make  the 
r  the  registrar  of  births 

nniionce  rn.pec- 
nd  deaths,  tlie 

ealth  officer  the   lupBrinte 
■his  courae  would,  in  acme 

ndent  registrar. 

ical  and  advantageoua. 
There  is  considerable  diffic 

ulty  in  ohtnining 

■ickneaa  returns.  The 
the  poor-law  returns  of  medical  relief,  public 
medical  institutions,  benefit  aoci*ti«a,  sick 
clubs,  and  schools.  Of  all  these,  the  only  one 
that  ia  in  practical  nae  is  the  poor-law  retuma, 
supplemented  by  information  from  other 
medical  men  concerning  their  ]irivate  patient*. 
Uetums  once  obtained  should  be  classified 
and  calculated  out  in  death  rate*  per  1000  or 
10,000,  or  aicknaas  per  lOOO,  &c.  {Sec  Su- 
nsTICS.)  At  the  present  time,  however,  death 
retamsore  oioile  so  looaely,  especially  in  rural 
diatricts,  that  caution  muat  be  eierciaed  in 
uaing  them  for  scientific  purpoaee.  On  care- 
fully eiemining  death  retuma,  it  will  often 
be  found  that  one  alreet  in  a  town  or  one 
pariah  in  a  district  ahows  a  persistently  high 
death  rate,  and  thia  local  infonoatioD  is  per- 
haps the  moat  valuable  of  all  to  a  hygieniat, 
as  it  indicates  the  dark  ipota  calling  for 
amendment. 

All  sickness  and  death  retuma  ahonld  be 
calculated  quarterly,  from  the  flrat  day  of  the 
month  to  the  lost,  and  not  to  the  quarter 
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days.  Likewise  the  yearly  statistics  should 
be  made  out,  not  from  Christmas  to  Christmns, 
hut  from  the  1st  of  January  to  the  31  bt  of 
December. 

A  very  good  form  has  been  arranged  by  Dr. 
David  Page  of  Westmoreland,  by  which  the 
deaths  occurring  annually  in  a  district  may 
be  summarised  under  their  proi>er  heads. 

A  useful  register  of  deaths  and  diseases  has 
also  been  settled  by  Dr.  Ogle,  in  which  the 
returns  can  be  pasted  up  month  by  month. 

It  is  of  great  importance,  in  aJl  combined 
districts,  that  the  different  registrars  should 
use  the  same  printed  form.  Many  of  these 
have  been  suggested.  Dr.  Tlmrsfield's  is  as 
follows,  and  is  as  good  as  any.  Ic  is  en- 
titled— 

"  District  Registrar's  Form  of  Retarn  of  Deaths 
to  Medical  Officers  of  llealth  ; "  and  the  iDformation 
given  is  arranged  under  the  folloiring  heads : — Re- 
turn of  Deaths  from  the  District,  from  the 
day  of  to  the  day  of  , 
1875  :  (1)  No.  of  Entry  In  Register ;  (2)  Name ;  (3) 
Age ;  (4)  Sex ;  (5)  Condition  of  Life ;  •  (0)  Date ; 
<7)  Locality :  f  (8)  Caase  of  Deaths 

The  instructions  given  to  the  district  registrars 
upon  the  covers  of  the  books  of  forms  are  as  fol- 
lows : — "  Under  ordinary  circumstances,  one  of  these 
forms  should  be  filled  up,  and  sent  in  to  the  medical 
officer  of  health  for  the  district,  at  the  end  of  each 
month.  On  the  occasion  of  any  first  death  in  a 
locality  from  any  of  the  diseases  enumerated  below 
(the  principal  zymotic  diseases),  an  immediate  re- 
turn should  be  sent  in,  ami  also  on  the  occurrence 
of  any  subsequent  group  of  deaths  in  the  same 
locality  from  the  same  cause.  During  epidemics, 
special  directions  will  be  given  by  the  medical  officer 
of  health  for  sending  in  returns." 

Bisonits  (derived  from  two  French  words, 
meaning  twice  cooked) — Of  biscuits  there  are 
a  great  variety,  and  made  of  various  sub- 
stances, such  as  meat,  arrowroot,  charcoal, 
&c.  The  simplest  biscuits  consist  merely  of 
flour  and  water.  Biscuits  contain  but  little 
water,  hence,  bulk  for  bulk,  they  are  more 
nutritious  than  bread.  Three-fourths  of  a 
pound  are  usually  taken  to  equal  one  pound 
of  bread;  and  from  the  smallness  of  their 
bulk  they  are  easily  transported.  The  con- 
tinuous use  of  them  is  attended  with  many 
disadvantages ;  they  become  difficult  of  diges- 
tion, and  it  has  been  found  that  men  do  not 
thrive  if  kept  to  this  diet  for  ^ny  length  of 
time. 

Biscuits  are  deficient  in  fat,  and  should 
therefore,  when  eaten,  be  combined  with  some 

*  Deaths  of  illegitimate  children  under  twelve 
months  of  age  should  be  entered  as  such. 

t  This  entry  should  in  all  cases  include  the  name 
of  tlie  parish,  in  addition  to  the  exact  locality. 

t  This  should  be  a  complete  copy  of  the  same 
entry  on  the  medical  attendant's  certificate  of  death, 
or  if  uncertified,  should  be  entered  as  such. 


fatty  substance.     The  composition  of 
simi)le  biscuit  is  as  follows : — 

Water 8  to  12 

Nitrogenous  substances       .  15 
Dextrine       .                .  8*8 

Sugar 1-9 

Fat 13 

Starch 7::  to  75 

The  following  is  an  analysis  of  Hno 
k  Palmer  8  lunch-biscuit,  which  containj 
will  be  observed,  a  considerable  quanti't 
fat:— 

Ommmca. 
Starch,  dextrine,  and  sugar  83  284 

Water 71»5 

Fat 7O00 

Nitrogen 1-OM 

Ash '7 

100 -OOO 

The  biscuits  averaged  20  grammes  eac! 
weight,  therefore  the  above  would  bo  • 
tained  in  about  five  biscuits. 

Good  ship-biscuits  should  be  well  baked 
a  good  colour,  and  steeped  in  water,  uho 
thoroughly  soften  down.  They  should  i 
be  free  from  weevils. 

Liebig*8  extract  of  meat,  mixed  with  bsl 
flour,  forms  a  valuable  and  pleasant  biKoi 

A  biscuit,  made  by  Mr.   Gail  Borden 
Galveston,  Texas,  contains    equal   psrti 
meat  extract  and  dried  flour  (made  in  Pspi: 
digester).     A  biscuit  like  this  was  Urge 
used  during  the  American  war. 

The  inventor  represents  that  10  lbs.  i 
last  a  man  for  fourteen  days,  or  at  the  rate 
11*2  ounces  a  day;  but  Uiis  statement,  1 
most  of  the  statements  made  by  the  sangu 
introducers  of  such  preparations,  is  clearly 
exaggeration.  The  biscuit,  after  being  pi 
dered,  is  soaked  in  cold  water  for  a  J 
minutes,  then  boiled  for  twenty  or  thi 
minutes,  and  after  being  flavoured,  make 
good  soup. 

A  biscuit  of  charcoal  has  been  prepared 
Mr.  Bragg  of  London,  well  known  as  *'  Brsi 
charcoal  -  biscuit.  **  Tliis  has  been  foum 
very  valuable  preparation  for  patients  suf 
ing  from  flatulence,  indigestion,  foulnesi 
breath,  &c. 

The  consumption  of  biscuits  in  this  ooui 
is  doubtless  very  large,  though  probably 
so  great  as  in  France.  A  few  years  since, 
manufacture  of  a  favourite  biscuit  ca 
*'Rhcims"  amounted  to  more  than  18, 
dozen  a  day,  and  the  yearly  consumptioi 
Paris  alone  was  2,555,000  dozen. 

AduUcrathns.—Caxhorihie  of  ammonia 
been  added  to  biscuits  to  increase  the  bull 
the  paste  ;  carbonate  of  lead  has  occasion 
been  recognised  (but  only  in  small  quantiti 
and  chloride  of  ammonia  has  been  detecte 

The  analysis  of  biscuits,  in  order  to  de 
adulteration,  may  be  conducted  as  follows 
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D  a  little  platinum  dish  1  gramme  of 
lit  until  the  aah  is  white ;  the  ash 
)  very  minute  in  quantity :  1  gramme 
itley  &  Palmer*8  lunch-biscuit  only 
grammes  of  ash.  If  the  ash  is  exces- 
lay  be  trated  in  the  usual  way  for 
natters  which  may  have  been  added 
le  the  weight. 

t  may  be  estimated  by  treating  1 
rith  dry  ether,  then  evaporating  the 
m  in  a  platinum  dish  by  floating  the 
in  warm  water,  then  drying  on  the 
h. 

zogen  is  best  estimated  by  combus- 
oxide  of  copper ;  but  as  the  uitro- 
Atter  in  biscuit  is  mostly  soluble,  it 
be  determined  by  the  ammonia  pro- 
;  AJiUfONiA. 

imation  of  the  sugar,  see  Sugar. 
ter  is  easily  determined  by  putting 
e  of  the  powdered  substance  in  a 
disband  evaporating  over  the  water- 
ihree  hours  or  more— in  fact,  until  it 
lose  weight;  the  difference  in  the 
tfore  and  after  drying  is  the  water. 
reh.  and  dextrine  may  be  determined 
a  or  by  conversion  into  grape-sugar. 
;h. 

Be — The  red-colouring  principle  of 
See  AsNATTO. 


-There  are  no  less  than 
■  on  record  in  which  an  infectious 
I  conveyed  from  the  prisoners  to  the 
d  jurymen  and  other  people  in  the 
d  hence  from  the  fatality  that  at- 
lem  called  bl€ick. 

it  was  at  Cambridge  Lent  assizes,  in 
of  Henry  VIII.,  1522.  It  **  broke 
B  assize  of  Cambridge,  when  held  in 
le  there,  in  the  time  of  Lent,  13 
in.,  1521-22.  For  the  justices  there. 
:he  gentlemen,  bailives,  and  others 
thither,  took  such  an  infection  that 
them  died,  and  almost  all  that  were 
fell  desperately  sick,  and  narrowly 
vith  their  lives."— (Wood's  History 
quities  of  Oxford.) 

cond  was  the  notorious  black  assize 
1, 1577.  It  was  held  at  Oxford  Castle 
Ith  and  two  following  days,  for  the 
one  Bowland  Jeukes,  arraigned  and 
ed  •*for  his  seditious  toong."  He 
>kbinder  and  a  Koman  Catholic,  and 
Jiere  were  other  prisoners,  yet  the 
itates  that  after  judgment  had  been 
:ed  against  him,  **  there  arose  amidst 
le  such  a  dampe  that  almost  all  were 
red,  very  few  escaping  that  were  not 
that  instant**— (HoLiNSHED.)  Among 
to  were  thus  so  suddenly  affected  were 


Sir  Robert  Bell,  Chief  Baron  of  the  Exchequer, 
Sir  Nicholas  Barham,  sergeant-at-law,  two 
sheriffs,  one  knight,  five  justices  of  the  peace, 
and  most  of  the  jury  :  **  above  600  sickened 
in  one  night,  and  the  day  after,  the  infectious 
air  being  carried  into  the  next  village,  sickened 
there  an  hundred  more."  In  July  and  August 
no  less  than  510  persons  perished,  who  either 
had  been  present  at  the  trial,  or  who  had  caught 
it  from  those  who  had  attended  the  court. 

The  third  black  assize  occurred  at  Exeter 
in  1586.  **Certaine  poore  Portingals,*'  about 
38  in  number,  had  been  captured  at  sea  by 
Barnard  Drake,  and  "  cast  into  the  deepe  pit 
and  stinking  dungeon.**  They  had,  it  seems, 
suffered  great  privations  at  sea,  and  in  the 
prison  had  no  change  of  raiment,  but  were  left 
to  lie  on  the  bare  ground.  The  appearance 
of  the  prisoners,  emaciated  by  hunger  and 
weakened  by  disease,  was  distressing  in  the 
extreme,  some  had  to  be  led,  others  conveyed 
by  hand-barrows.  They  were  rested  and  ex- 
posed to  the  air  for  a  little  time;  on  being 
brought  into  court,  they  infected  those  present. 
The  judge  died,  and  the  disease  spread  over 
the  whole  county,  and  was  not  extinguished 
until  1586.  Out  of  one  jury  of  twelve  there 
died  eleven,  hence  the  disease  must  have  been 
very  fataL 

In  1730  the  fourth  black  assize  was  held  at 
Taunton  in  Lent.  "At  the  Lent  assizes  in 
Taunton  in  1730,  some  prisoners  who  were 
brought  thither  from  Ivilchester  gaol  infected 
the  court,  and  Lord  Chief  Baron  Pengelly,  Sir 
James  Sheppard,  serjeant,  John  Pigot,  Esq., 
sheriff,  and  some  hundreds  besides,  died  of 
the  gaol  distemper.**— (Howard.) 

A  fifth  black  assize  occurred  at  Launceston, 
and  is  described  by  Huxham  in  his  "Ob- 
servations on  the  Air  and  Epidemic  Diseases, 
1742.**  The  symptoms  were  evidently  those  of 
typhus. 

The  sixth  black  assize  was  in  1750,  at  the 
Old  Bailey.  The  sessions  began  on  the  11th 
of  May,  and  there  happened  to  be  more  crimi- 
nals and  a  greater  crowd  of  people  than  usual. 
A  hundred  prisoners  were  put  into  two  rooms, 
measuring  14  feet  by  11  feet,  and  7  feet  high. 
Some  others  were  put  in  the  bail-dock.  The 
court  itself  was  very  confined  and  narrow ;  an 
open  window  at  the  farther  end  of  the  court 
carried  the  infection  from  the  reeking  bodies 
of  the  prisoners  to  the  bench  and  the  body  of 
the  court.  Sir  Samuel  Pennant,  the  Lord 
Mayor,  Sir  Thomas  Abney,  and  Baron  Clarke, 
judges,  and  Sir  Daniel  Lambert,  alderman, 
two  or  three  counsel,  and  many  others  in  the 
court  were  affected ;  and  over  forty,  it  is  said, 
succumbed  to  the  gaol-fever  caught  in  this 
manner. 

The  disease  of  the  six  black  assizes  it  g^ii«- 
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rally  considered  to  have  been  typhus.  Dr. 
Guy,  however,  thinks  the  Oxford  outbreak 
may  have  been  a  malignant  dysentery.  See 
Fever,  Typhus. 

Blaok  Death— A  name  given  to  a  fright- 
ful pestilence  which  ravaged  the  whole  of 
Europe  and  Asia  in  the  14th  century.  It  ap- 
pears, however,  to  have  existed  previous  to 
that  date  under  various  names.  The  ssrmp- 
toms  were  analogous  to  those  of  plague,  and 
by  many  physicians  it  is  considered  to  be 
nothing  more  nor  less  than  a  variety  of  orien* 
tal  plague. 

A  careful  study  of  the  symptoms  of  the  two 
diseases  renders  this,  to  say  the  least,  doubtful. 
We  are  of  Anglada's  opinion,  that  it  was  a 
distinct  species,  and  that  now  it  no  longer 
exists,  having  been  rendered  extinct  by  the 
general  improvement  of  the  habitations,  the 
food,  and  the  customs  of  the  people. 

Blaok  JTaok— Burnt  sugar,  used  to  impart 
colour  and  bitterness  to  beverages,  and  spe- 
cially used  for  adulterating  coffee.  It  is 
sometimes  called  **  coffee  refined,"  and  is 
generally  sold  in  tin  canisters.  It  is  also  used 
for  colouring  vinegar,  brandy,  and  rum.  We 
shall  have  occasion  again  to  refer  to  this 
article  when  treating  of  the  adulterations  of 
these  various  liquids. 

"Black  Jack"  is  also  the  name  given  by 
miners  to  blende,  or  the  sulphide  (sulphuret) 
of  zinc. 

** Black  Jack"  is  a  name  given  to  butter 


with  which  water  has  been  largely  inooi 
rated. 

Blaok  Pudding— Made  of  the  blood 
the  pig,  mixed  with  groats  and  fat.  It  c 
tains  about  11  per  cent,  of  nitrogenous  mati 

Blindnesa  and  Z>eaf  Mutiam— It 

computed  that  there  are  30,000  blind  pen 

in  this  country,  or  1  in  every  1800,  and  t 

from  various  causes  1000  people  become  bl 

yearly.     Of  this  number  13  per  cent. 

under  20  years  of  age,  17  per  cent,  under 

and  23  per  cent,  under  60.    In  other  wo* 

blindness  increases,  as  might  be  expec' 

with  age.    Thus— 

1  in  every  3300  is  blind  over  f 0  years  of  sfe 
1        „         770  „  40 

1        „         200  „  66 

1        n  50  „  80 

A  very  large  proportion  of  the  blindnes 
this  and  in  other  countries  is  due  to  prev 
able  diseases— e.(7.,  out  of  6347  blind  pen 
in  Ireland,  690  lost  their  sight  from  zyn. 
and  other  fevers.    Thus — 


526  fjrom  smallpox. 

81 

i» 

measle». 

34 

It 

scarlet  fever. 

99 

It 

lever. 

690. 


or  about  ,»„  of  the  6347. 


According  to  M.  Dufau,  there  are  in  Fr 
3766  bUnd,  or  1  in  every  950;  in  Bel^ 
there  are  4117,  or  1  in  every  1000.  In  3 
mark  the  proportion  is  1  in  790,  and  in  '. 
way  1  in  every  500. 


Groups. 

Number 

of 

Blind. 

Number 
of  Deaf 
3Iutes. 

Proportion  to  Population. 
Blind. 

Proportion  to  Popolati 
Deaf  Mates. 

1 

Picardie   . 

3(i75 

2890 

Ito 

920  inhabitants 

1  to  1168  inhabitant 

2 

Normandie 

3352 

2041 

838 

„    1328 

3 

Bretagno  . 

2964 

2051 

957 

„    1384 

4 

Anjou 

1614 

1267 

1202 

„    1531 

5 

He;  de  France  . 

3016 

1601 

953 

„    1796 

6 

Champagne 

1908 

1264 

821 

„    1255 

7 

Bourgogne 

1978 

1360 

879 

»      879 

8 

Lorraine  . 

2420 

2933 

999 

„      825 

9 

Poitou 

1641 

1427 

1145 

„    1306 

10 

Guienne   . 

2285 

1537 

937 

„    1400 

11 

Gascogne . 

1620 

1588 

954          ,, 

„      973 

12 

Laoguedoc 

1901 

1291 

833 

„    1226 

13 

»»                • 

2218 

1514 

763 

„    1118 

14 

Auvcrgne 

1574 

1716 

1129 

„    1036 

15 

Berry 

1400 

1394 

1298 

.,    1303 

16 

Lyonnais 

1931 

2181 

1217 

I    ;,    1078 

17 

Provence . 

1730 

1113 

772 

i    „      800 

Corse 

435 

344 

513 

•    „      686 

There  are  some  curious  facts  worked  out  by 
M.  Dufau  with  regard  to  the  connection  of 
blindness  and  deaf  mutism,  more  especially 
as  regards  France.    Thus  he  calculates  that 


there  is  1  blind  to  every  950  inhabitai 
and  1  deaf  mute  to  every  1212  inhabits] 
or  nearly  one-fourth  more  blind  than  c 
mates,  whilst  in  other  countries  the  numl 
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aboat  eqiud ;  for  instauoe,  in  Prouia,  a 
"'^^  w  jt$n  anee,  there  wu  1  blind  in  every 
LS378  inLabitanta,  and  1  deaf  mute  in  every 
L:^269  inhabitants.  Blindness  increases  as  you 
S^K>  to  the  north — the  numbers  already  given 
K^Xiowthis — while  deaf  mutism  increases  as  the 
is  more  or  less  elevated  above  the 
line;  therefore,  mountainous  regions 
g:^ resent  more  examples  than  plains. 

With  regard  to  the  influence  of  age,  deaf 
intism  is  congenital,  while  blindness  is  &e« 
uently  an  accident  occurring  Ht  any  age, 
t«nce  there  are  more  youthful  mutes  than 
-•outhf  ul  blind  people.   It  has  been  calculated 
Prussia,  that  in  100  deaf  mutes  70  are  aged 
'xrom  1  year  to  30  years,  and  30  above  that  age ; 
rhikt  among  100  blind,  the  ages  of  24  vary 
>m  1  to  30  years,  and  76  above  that  age. 
The  preceding  table  was  drawn  up  by  M. 

If  we  divide  these  17  groups  into  3  zones, 

0)  Northern  refrion,     1,  2,  S,  5,  «.  8  grottps. 
(1)  Ontral  region,       4,  7,  15,  16,  14     ,, 
(3)  Soothera    „        10. 11,  12,  IS,  17     „ 


obtain  the  following  facts : — 

Koithera  region,  1  person  blind  in  every  965 
C«trfcl        „        1  „  145 

Soaihem      „        1  „  b52 

From  this  we  gather  the  signiflcant  fact 

'^ItttbUndness  is  distributed  in  France  as  in 

"^Ite  northern  hemisphere — t.e.,  in  the  central 

X^«rtws  find  the  least  number  of  blind  people, 

^^  in  ^e  northern  the  greatest.    We  find 

^^  that  in  those  French  provinces  which 

^^  considered  as  the  least  advanced,  such 

^^Poiton,  Berry,  Auvergne,  &c.,  where  the 

^^astrial   movement   has   made   but   slow 

^^▼Mces— where  the  industrial  population  is, 

^^^  ^  placed  under  the  most  unfavourable 

^"wditions— the  number  of  blind  is  still  less 

"^htt  in  the  north  ;    whilst  in  the  principal 

^^tre  of  the  industrial  movement  in  France, 

^rom  causes   suflSdently   evident,    a    large 

^^Boont  of  blindness  is  to  be  met  with. 

^  The  large  number  of  people  who  are  blind 

^  the  loathem  region,  confirms  the  principle 

^«  hsTe  previously  enunciated.     In  consider- 

^K  the  number  of  the  deaf,  Dufau  divides 

^««e  17  groups  into  two  divisions,  an  eastern, 

^liieh  consisU  of  groups  6,  8,  11,  12,  13,  14, 

*^  17,  and   a   western   region,  comprising 

««>Qp«  1,  2,  3.  4,  5,  9,  10, 15. 

I&  the  eastern  region  we  find  1  in  every 
^^1  of  the  inhabitants  deaf  mutes,  while  in 
^  vestem  division  the  amount  is  1  in  1402. 
^u^i  we  find  that  in  all  the  mountainous 
f^Qi  of  France  the  number  of  deaf  mutes 
^  Bnrlj  a  third  higher  than  in  the  flat 
f^try.  We  find  also  that  there  are  more 
than  deaf  mutes  in  seven  groups  (viz., 


2,  3,  5,  6, 10, 12,  13),  more  deaf  mutes  than 
blind  in  five  groups  (viz.,  8,  11,  14,  15.  16), 
and  that  the  proportion  is  nearly  the  same  in 
the  five  remaining  groups. 

With  regard  to  sex,  it  is  well  established 
that  the  masculine  sex  affected  by  either  of 
these  infirmities  is  greatly  in  excess  of  the 
female.  Thus  in  Prussia  there  are  100  blind 
men  to  87  blind  women,  and  100  deaf  men  to 
76  female  deaf  mutes. 

Inttitutiontfor  Educating  the  Blind, — There 
are  twenty -seven  institutions  in  England 
established  for  the  purpose  of  educating  the 
blind,  two  only  giving  attention  to  the  higher 
branches  of  education,  the  others  being  mostly 
confined  to  the  teaching  of  some  manual  trade 
and  reading  raised  type.  One  of  the  two 
higher-class  institutions  is  **  The  College  for 
Blind  Sons  of  Gentlemen,  Worcester,'*  founded 
in  1866,  its  object  being  to  provide  such  an 
education  as  shall  enable  a  blind  man  of  good 
means  to  enter  a  university,  and  prepare  him- 
self for  the  professions  open  to  him,  or  one 
of  slender  fortune  to  compete  for  a  mainte- 
nance as  a  teacher  of  music  and  languages, 
or  a  translator.  The  Royal  Normal  College, 
founded  in  1868,  for  talented  children  of  tiia 
lower  classes,  is  almost  wholly  eleemosynary, 
and  gives  a  more  liberal  education  than  any 
other  institution  of  the  same  class,  while  it 
pays  the  greatest  attention  to  music  and  tun- 
ing as  a  means  of  gaining  a  livelihood. 

In  France  there  is  a  large  institution,  in  the 
charge  of  the  State.  At  Wiirtemberg  and 
Zurich,  the  institute  for  the  blind  has  been 
combined  with  that  for  the  reception  of  deaf 
mutes,  who  are  found  useful,  as  they  act  as 
guides  to  the  blind.  In  short,  in  Europe  and 
in  America  there  are  many  valuable  establish- 
ments created  for  the  training  and  education 
of  the  blind. 

Blood~A  corpusculated  animal  fluid,  con- 
tained in  a  system  of  vessels  called  the  circu- 
latory system.  In  animals  low  down  in  the 
scale  the  blood  is  a  colourless  fluid,  but  in  the 
vertebratse  it  is  coloured  (with  one  or  two  ex- 
ceptions). The  arterial  blood  is  of  a  bright 
red,  the  venous  of  a  dull  purple  colour.  It  is 
the  most  important  of  the  animal  fluids. 
Under  the  microscope,  it  is  seen  not  to  be 
homogeneous,  but  to  consist  of  corpuscles  in 
the  form  of  a  multitude  of  little  flattened 
disks  floating  in  fluid.  These  little  disks  are 
tolerably  uniform  in  the  same  animal,  both 
in  shape  and  size,  but  differing  in  different 
species.  In  man  they  are  round  and  concave, 
in  birds  and  reptiles  oval. 

Human  blood  has  two  kinds  of  corpuscles, 
the  red  averaging  -^^^  of  an  inch  in  diameter, 
the  white  a  little  larger.     The  white  cor- 
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puscles  are  as  much  alive  as  monads,  for  in 
the  body,  or  when  put  on  a  ghiss  slide  and 
kept  at  the  temperature  of  the  body,  they 
exhibit  movements,  which  can  be  seen  by 
high  powers. 

The  chemical  composition  of  human  blood 
is  as  follows  : — 


The  Averofftt  Composition  of  ITuman  Blood 
(A.  Bkoqubrkl  and  Rodibb). 

Ma1«.  Femiile. 

Specific  gravity  of  deflbri-  \         j  .qq^q  ^  0575 

10280  1-0274 


Dated  blood 
Of  serum 


} 


Water 
Fibrine 

/Serolfn 
Fatty    j  Phosphorised  fat 
matters]  Cholesterln 

VSaponifled  fat 
Albumin 
Blood  corpuscles 
Extractive  matters  . 


{Sodic  chloride 
Other  soluble  salts 
Earthy  phosphates 
Metallic  iron . 


77903 

79110 

220 

2-20 

/0-02\ 

/'0-02 

BoJ®*^l 

^'ioogf 

U-ooj 

VI  05 

69-40 

70-60 

14110 

127-20 

6  80 

7-40 

1000-10 

1000-n2 

310 

3  90 

2  60 

2  90 

0  33 

0  35 

0  57 

0  54 

6  5) 
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The  blood  also  contains  in  solution  oxygen, 
nitrogen,  and  carbonic  acid,  as  well  as  a  free 
alkaline  carbonate. 

The  Coagulation  of  the  Blood  and  its  Physio- 
logy  is  not  within  the  8C0]>e  of  this  work. 

The  Blood  in  Disease. — The  contagious  par- 
ticles of  fever  and  other  contagious  diseases 
exist,  without  doubt,  mostly  in  the  blood. 
The  blood  of  scarlet  fever  and  typhoid  has 
been  injected  into  rabbits,  and  produced  in 
them  a  fatal  feverish  disease ;  in  the  one  case 
with  a  redness  of  the  skin,  in  the  other 
Peyer's  patches  were  involved. 

The  blood  from  a  person  suffering  from 
measles  has  also  been  injected,  but  without 
result  (Core  and  Feltz).  In  relapsing  fever, 
smallpox,  rheumatism,  septicaemia,  puerperal 
ever,  and  typhoid,  bacteria  have  been  disco- 
vered {See  Bacteria)  ;  and  Dr.  Lewis,  in 
1871,  made  the  remarkable  discovery  of  ani- 
malculse,  or  an  entozoon  in  the  blood,  exist- 
ing in  countless  numbers.  See  Filaria  san- 
guinis HOMINIS. 

A  theory  has  also  sprung  up,  that  verte- 
brate blood  in  a  peculiar  state  of  decomposi- 
tion causes  and  generates  scarlet  fever ;  hence, 
whether  true  or  not,  it  is  well  to  see  that  no 
■laughter-house  is  established  near  a  public 
or  private  school.    See  Fever,  Scarlet. 

In  a  medico-legal  point  of  view,  the  distin- 
guishing of  human  blood  from  that  of  other 
animals,  from  iron-mould,  and  from  other 
■tains,  is  of  the  greatest  importance.  A  micro- 
■oopical  examination  will  generally  suffice  to 


show  whether  the  fluid  or  stain  is  bh 
not,  and  whether  it  is  the  blood  of  a  mami 
The  red  vegetable  colouring  matters,  sncl 
cochineal,  logwood,  &c.,  in  solution  give 
ammonia  a  deep  crimson  tint ;  others,  suc*^ 
the  red  colouring  from  floWers  and  fi 
change  into  a  blue  or  green.   The  iron-mc 
and  red  paints  containing  iron  will  at 
respond  to  the  usual  tests  fur  iron. 

A  commission  composed  of  MM.  Mia^JShe, 
lllayel,  Lef  ort,  and  Cornil  have  reported  la»-^lj 
(1873)  on  the  best  methods  of  examining  l»X.ood 
stains ;  the  following  are  their  results  (Cb».  <m- 
ical  News,  Dec.  5,  1873) : — 

1st,  When  the  stain  is  of  recent  date,  or  sup|^  *^ 
to  be  so,  the  red  corpuscles  should  be  particc^1*'i7 
examined,  and  every  care  taken  to  preserve  '•irTicm 
without  change.     The  stains  must  not  be  j 
with  water,  so  that  the  hiematin  may  not  be  alt 
After  insisting  on  the  microscopic  characters 
blood  stains,  isolated   or  compared  with  the 
various  animals,  the  Commission  enumerate 
care  the  fluids  which  are  destructive  or  preser^—J 
of  blood  corpuscles.     Among  the  first,  watei— ■».  »^^ 
particularly  hot  water,  acetic,  gallic,  hydrod*."*^*"** 
and  sulphuric  acids ;  and  of  alkalies,  potasb»>     s°d 
soda,  even  in  weak  solution^  and  ether  and 
form,  and  many  other  re-agents,  so  alter  the 
corpuscles  as  to  cause  them  to  entirely  disa| 
Alcohol,  chromic  and  picric  acids,  and  bichi 
of  potash,  preserve  the  corpuscles,  though  th< 
their  form.    The  preservative  fluids  are  those 
composition  approach  nearest  to  serum,  such 
iodised  serum  of  Schultze,  an  excellent 
made  with  amniotic  fluid,  to  which  are  added 
drops  of  the  tincture  of  iodine,  so  as  to  ^ve 
colour  of  white  wine ;  or  better,  a  fluid  coi 
tlius— white  of  egg,  30  grammes ;  distilled 
270  grammes ;  and  chloride  of  sodium,  40 
or  even  a  fluid  containing  0*5  per  cent  of  chloi 
sodium,  or  5  or  6  per  cent  of  sulphate  of  sodL 
the  stains  be  wetted  and  softened  by  these  fluitfc— — ^'  *°. . 
then  examined,  white  and  red  corpuscles  and 
particles  will  be  observed. 

2nd,  In  more  difficult  cases,  when  the  micro 
owing  to  the  alterations  which  time  has  effecl 
the  hsematin,  can  give  but  vague  informatioi 
mination  by  the  spectroscope  and  chemical ; 
enables  us  to  arrive  at  precise  results.    The 
these  means,  being  less  known  and  also  moi 
cate,  requires  special  study. 

(1)  Spectrum  A  ncUy sis— Colonring  mattei 
the  power  of  absorbing  certain  coloured  rays  of 

light— the  same  always  for  the  same  substance 

is  the  principle  on  which  spectroscopic  exami 
is  based.    If  into  an  analysing  tube  filled  with*- 
a  few  drops  of  a  solution  of  hemoglobin  be 
duced,  till  it  has  the  colour  of  peach-blossonc»-^  *** 
luminous  rays  of  the  spectmm  passing  throui^*  ^^ 
fluid  present  two  bands  of  absorption,  in  the  lio«/^ 
and  E  of  Frauenhofer,  in  the  yellow  and  the    ^wea 
The  same   fact  would  be  observed  if  a  few   *J^P> 
of  blood  were  substituted  for  htemoglobin  in  the 
analysis.     In  a  case  of  doubt,  the  hsmoglobfo  of 
the  blood  could  be  reduced  by  adding  to  this  kUer 
a  reducing  body.       Destroyed  hssmoglobin  bss  « 
dliTerent  spectrum  from  oxygenated  h»m<^lobln; 
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on  band,  as  inrge  as  the  two  former 
id  a  little  to  the  left  of  Fnuieohofer's 

1  a  ttate  of  decomposition,  or  which 
by  acids  or  caustic  alkalies,  haemo- 
Bd  into  a  new  sabstance ;  haematin 
,  combined  with  hydrochloric  acid. 
(tic  crystals.  In  order  to  obtain  them 
I  thus  : — A  small  fragment  of  dried 
m  a  glass  slide,  it  is  dissolved  in  a 
ind  a  mi  note  portion  of  sea-salt  is 
iTered  witli  a  thin  slide,  and  pnre 
tde  to  pass  between  the  two  slides, 
OTer  a  spirit-lamp  to  boiling  point ; 
ain  added,  and  it  -is  heated  afresh, 
!at«d  till  the  crystals  are  obtained. 
oldal,  of  a  dirty  brown  colour,  quite 
nd  require  to  be  seen  with  a  magni- 
three  hundred  or  four  hundred 
th  the  smallest  quantity  of  blood 
ions  can  always  be  produced — the 
inatlOQ  and  the  crystals  of  hydro- 
Atin ;  and  they  are  so  certain,  that 
one  alone  enables  one  to  affirm  the 
1 

process,  though  not  so  exact  as  the 
t  DCTertheless  not  to  be  neglected. 
I  quantity  of  blood  dissolved  in  a  little 
a  few  drops  of  tincture  of  guiacum 
of  hydrogen,  a  persistent  blue  colour 
produced ;  but  this  very  sensitive 
obtained  with  other  organic  matter 
■aliva,  Ac. ;  it  therefore  only  gives 
Pfe  must  proceed  in  the  following 
letore  of  guiacum  is  prepared  with 
nreea,  and  guiacum  resin  ;  a  mixture 
er  and  binoxide  of  hydrogen  is  also 
»ed  in  a  stoppered  bottle,  and  kept 
the  dark.  This  preparation  is  less 
than  pure  oxygenated  water.  The 
ith  blood,  if  it  be  white,  is  put  into 
n  moistened  with  water  to  dissolve 
tain,  and  washed  in  distilled  water ; 
n  submitted  to  the  action  of  these 
e  thing  stained  be  coloured,  and  the 
t  at  all  visible,  it  mu>t  be  moistened, 
.  between  two  or  three  sheets  of  white 
aid  tried  first  with  the  guiacum.  If 
Irfood,  a  reddish  or  brown  spot  will 
per.  One  of  the  sheets  should  be 
imonia,  and  the  stain  will  become 
HL  A  second  sheet,  treated  with 
um  and  ozonised  ether,  will  give  a 
■e  or  less  intense,  according  to  the 
>lood. 

e— (1)  If  the  stains  or  scales  of  blood 
he  corpa^cles  may,  after  the  neces- 
,  be  examined  under  the  microscope, 
ace,  diameter,  Ac,  observed,  which 
o  diagnose  the  origin  of  the  blood, 
or  animal.  (2)  If  the  stains  be  old 
anged,  the  reaction  with  the  tincture 
d  make  the  presence  of  blood  pro- 
ictual  presence  cannot  be  affirmed 
n  examination,  or  the  production  of 
ochlorate  of  haematin ;  one  of  the 
It  is  unnecessary  to  add,  that  these 
show  whether  the  blood  is  human  or 


Dr.  Richardson  has  succeeded,  hy  the  use 
of  very  high  powers  and  careful  measure- 
ments, in  proving  that  it  is  possible,  in 
skilled  hands,  to  distinguish  hetween  human 
and  animal  corpuscles. 

Blood-Boiler— The  boiling  of  blood  or 
offal  gives  rise  to  very  offensive  organic  va- 
pours; if  established  near  dwelling-houses, 
the  urban  authority  should  see  that  the  offal 
is  boiled  in  closed  coppers,  and  that  the  fumes 
are  carried  off  into  the  furnace-fire,  so  as  to  be 
consumed. 

The  trade  of  a  blood-boiler  comes  under  the 
category  of  an  offensive  trade,  and  as  such 
cannot  be  established  without  the  consent  of 
an  urban  authority. —(P.  H.,  s.  112.) 

The  urban  authority  may  make  bylaws 
respecting  blood-boiling. — (P.  BL,  s.  113.) 

On  complaint  by  the  medical  officer  of 
health,  or  by  any  two  legally  qualified  practi- 
tioners, or  by  any  ten  inhabitants  in  the  dis- 
trict of  an  urban  tanitary  authorily,  that  any 
building  or  place  for  boiling  offal  or  blood  is 
a  nuisance,  or  causes  any  effluvia  injurious  to 
the  health  of  the  inhabitants  of  the  neigh- 
bourhood, proceedings  may  be  taken  by  the 
authority  as  described  under  Trades,  Offen- 
sive, &c.— (P.  H.,  s.  114.) 

Board,  General,  of  Health— The  Gen- 
eral Board  of  Health  has  ceased  to  exist ;  its 
powers  were  transferred  by  21  &  22  Vict. 
c.  77,  8.  1,  to  the  Local  Government  Board. 
See  Local  Government  Board. 

Board,  Joint— Sm  District,  United. 

:—See  Heart  Disea&e. 


Boats — An  urban  authority  may  license 
the  proprietors  of  pleasure-boats  and  vessels, 
and  the  boatmen  or  other  persons  in  charge, 
and  may  make  bylaws  for  regulating  the  num- 
bering and  naming  of  such  boats  and  vessels, 
and  the  number  of  persons  to  be  cari'ied  there- 
in, and  the  mooring  places  for  the  same,  and 
for  fixing  rates  of  hire,  and  the  qualification 
of  such  boatmen  or  other  persons  in  charge, 
and  for  securing  their  good  and  orderly  con- 
duct while  in  charge. — (P.  H.,  s.  172.) 

Body  -  Searoher- A  body-searcher  was 
one  who  formerlv  exandned  the  bodies  of  the 
dead  in  order  to  report  on  the  cause  of  death. 
It  was  an  important  office  at  the  time  of  the 
plague,  and  was  performed  by  the  chirurgeons, 
who  were  paid  twelve  pence  out  of  the  goods 
of  the  party  searched.  At  one  time  it  was, 
however,  intrusted  to  two  old  women,  much 
to  the  damage  of  the  bills  of  mortality. 

In  France  there  are  reriftcateun  de  dich^ 
their  office  being  almost  identical  with  that  of 
the  old  body-searcher ;  they  inspect  each  dead 
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pamni,  uid  giae  a  ceitifieat«,  for  wbich  tbey 
get  t.  fixed  lom. 

Boll  lFuninr«tai)—A  circumiiCTibeci  round 
liard  swelling,  dejieiidiiig  on  uiQummntion  of 
one  ipot  of  tUe  true  akin,  and  of  the  de- 
posit therein  of  unheslthj  lymph;  usually 
utteuded  with  tbe  soutest  paia  and  tender- 
ueu,  and  ending  in  luppuration,  vith  the 
diioharge  of  pus,  dakea  of  softened  lymph  and 
small  elooghy  shieds  of  areolar  tissue,  which 
form  what  is  oalted  the  core.  It  may  be 
caused  b;  blood  disorder,  from  uawholeiome 
food,  or  from  unknown  epidemic,  atmospheric 
causes,  or  from  depressing  influences  generall  j. 

living  for  some  time  in  an  impure  atmos- 
phere has,  without  doubt,  frequoDtlj  caused 
an  eruption  of  boils;  and  drinking  unwhole- 
some water  may  have  produced  the  tame 
resnlt.  In  1848  a  remarkable  and  curious 
eudeoiic  occurred  in  tbe  vicinity  of  Frankfort. 
Dr.  ClemeDS  (Hente'3  Zeit«bri!t  fur  Nat. 
Med.  1S19,  ToL  viiL  p.  219)  made  an  ei- 
haostive  inquiry  Into  the  cause  of  this  out- 
break, and  came  to  the  eonelnaion  that  tbe 
complaint  wan  taiused  by  drinking  water  con- 
taining sulphuretted  hydrogen  gas,  which  was 
set  free  in  some  large  chemical  works,  and 
was  waiihed  down  by  the  rains  into  the  brooks 
from  which  the  driuking- water  was  derived  ; 
bat  ss  sulphides,  and  the  Harrogate  waters, 
which  contain  sulphuretted  hydrogen,  are 
now  known  to  ho  the  best  remedy  for  boils, 
it  admits  of  grave  doubt  whether  Dr.  Clemens' 
oonclusiona  are  correct. 

Probably  tbe  unhealthy  boils  or  ulcen  so 
common  in  India,  especially  inthenortli-west, 
and  along  tba  frontier,  are  connected  with  bad 
water.  Since  the  waters  of  the  Jumna  were 
n*ed,  instead  of  the  impure  well-water,  the 
"  Delhi "  hoil  has  much  decreased  in  fre- 
quency; yet.  on  the  other  hand,  from  Flem- 
ing's observations,  thete  appears  to  be  a  doubt 
whether  the  water  was  really  to  blame.  Dr. 
Alcock,  apparently  a  dieciple  of  Dr.  Clemens, 
would  have  us  believe  that  the  fruiitier  ulcers 
in  India  are  cauied  by  tbe  evolution  of 
sulphuretted  hyilruijen;  but  tbe  evidence  he 
has  produced  to  support  his  theory  ii  hardly 

Bola — A  kind  of  clay,  often  highly  coloured 
by  iron.  It  usually  consists  of  silica,  alumina, 
iron,  lime,  and  magnesia.  It  is  not  a  well-de- 
fined mineia],  and  consequently  many  sub- 
stances are  described  by  mineralogists  under 
this  name. 

Armnian  Bole  is  of  a  bright  red  colour.  It 
is  often  employed  as  a  dentifrice,  and  in  some 
oaaes  is  administered  medicinally.  It  is  used 
for  the  adulteration  of  cocoa,  andioviei,  potted 
meata,  Ssb,  and  sauces. 


witi 

acids. 
Bohemian  A:k— Yellowish  red. 
French  Bolt — Pale  red,  with  frequent  itiaik 

Leranian  Bole  and  Silaian  Bolt  are  in  mo> 

respects  similar  to  the  >bove-named  variMiei 

The    following    analyses  are    by    C.   Tm 


t»i»diao-» 

HtwOd^mt. 

Perojitde  of  Iron 

Bosa-BoUar— The  trade  of  a  bone-boQa 
oomes  under  the  oharaoter  of  offenuTs  tradn 
(P.  H.,  1.  112-114),  and  an  urban  tanitai] 
authority  can  regulate  and  contiol  or  <^>poM 
its  establishment  in  their  diittict.  Sa 
BlooD.BoIUb;    BoNEB;    Tudes,    OTTB- 

BOBM — Bones  are  used  very  eitennvalj 
both  in  this  country  and  abroad.  For  tha 
purposes  of  the  sugar-reSner  alone,  an  iai- 
mcnse  quantity  is  annually  employed ;  besidv 
which,  they  are  utilised  in  the  extraction  (h 
gelatine,  in  the  mannfaotum  at  soap  !■■ 
candles,  and  in  other  brancliN  of  indniti- 
Ijeiidea  those  in  which  the  bone  itself  is  «■ 
or  turned  into  varioua  (hapea. 

The  mean  composition  of  bonea,  taken  tmm 
a  heap  about  to  be  used  for  n 
purposes — i.e.,  covered  with  the  p 
and  imperfectly  cleansed  from  fl 
to  be  as  follows ;-~ 

S  Orjanio  mattrcsS 


'""■"'■"■    (• 


Bones  in  the  dry  state  contain  about  3— 
percent,  of  animal,  and  6G7  percent  of  mi^ 
nd  matter,  and  on  an  aven^  tbey  yield  ab^B 
19  per  cent,  of  their  weight  of  gelatine  ^M 
fat.  It  is  impossible  to  make  a  nutiili^ 
soup  out  of  boiiet  alone. 

The  late  Mr.  B.  Smith  waa  oertunlr' 
error  in  saying  that  6  lbs.  of  bones,  brols: 
amaU  and  boiled  in  water  from  B  to  10  ho«' 
will  yield  a  soup  that  contra  tha  nutri-tJ* 
elements  of  2  Iba  uf  meat  ai  far  as  carboD  !> 
concenied,  and  of  1  lb.  of  meat  in  teipeet  a/ 
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nitrogen ;  for  although  this  may  be  so  as  re* 
gardfl  the  setual  weights  of  carbonaceous  and 
nitrogenous  matters,  yet  it  is  far  otherwise 
with  their  nutritive  powers.     In  the  well- 
known  experiments  of  the  French  gelatine 
ramniisdoD,  it  was  found  that  the  soup  or 
jellj  from  boiled  bones  would  not  support  the 
life  of  dogs,  although  raw  bones  in  like  pro- 
portion would ;  from  which  it  is  evident  that 
there  if  a  great  difference  in  the  nutritive 
power  of  the  gelatinous  tissue  and  its  cooked 
pnxiacts.    Gelatine,  in  fact,  has  never  been 
liiiooTered  in  the  blood  of  animals,  nor  is  it  a 
^Miftitaent  of  eggs  or  milk,  which  are  the  two 
Pnmarj  foods  from  which  the  tissues  of  the 
young  are  formed.     It  would  appear,  then, 
^  gelatine  is  not  an   essential   article  of 
^ij  although  it  is  probable  that  gelatinous 
tiSiiie  undeigoes  digestion  by  being  converted 
'iito  peptones. 

The  following  is  the  process  recommended 

■^y  Proust  for  insHng  the  best  of  bones  in 

'^c^itsls,  gaols,  and  similar  establishments. 

f^e  bones,  crushed  small,  are  to  be  boiled  for 

^teen  minutes  in  a  kettle  of  water,  and  the 

««^K  (vhidi  is  fit  for  all  common  purposes) 

"■^^imsDed  Off  as  soon  as  cold.    The  bones  are 

^^«B  to  be  ground,  and  boiled  in  eight  or  ten 

^«iMs  their  weight  of  water  (of  which  that 

^fa^sidy  used  must  form  a  part)  until  half  of 

^^    is  wasted,  when  a  very  firm  jelly  will  be 

^^^^tsined.    Iron  vessels  should  alone  be  used 

this  purpose,  as  jelly  and  soup  act  upon 

r,  brass,  and  other  common  metals. 

Vor  the  manufacture  of  gelatine,  the  bones  of 

"^l^^ikQllor  the  small  bones  of  the  feet  of  ani- 

^^«is  nn  generally  used.    The  bones  are  boiled 

^laea  frak,  since  they  do  not  when  dry  so 

**i-«dilj  give  up  their  fat  by  boiling;  they  still 

^^^^tahi  fat,  but  it  appears  by  the  process  of 

^■^ng  to  become  infiltrated  into  the  bony 


In  sU  manufacturing  operations  on  bones, 
^^'iaI  odours  and  complaints  are  likely  to  arise, 
^)  from  the  heaps  of  bones  having  shreds  of 
^'^^h  in  a  state  of  putrefaction ;  (6)  from  the 
^''^Jutade  of  rats  nearly  always  frequenting 
heaps ;  {c)  from  the  offensive  organic  va- 
>  in  the  various  manufacturing  operations, 
▼apours  should  always  be  led  by  a  special 
iiato  the  fumaoe-fire,  and  there  consumed. 


(Na,O2B,Oj,10H,O)— Borax,  che- 

.  speaking,  is  an  acid  borate  of  sodium, 

^  composition  in  100  parts  being,  anhydlnmay 

^S0.307;  B,0„  69*3;  H,0,  4712.     lU 

^*«fie  gravity  (oryst)  is  173,  and  its  form  is 

^^  fl(  prismatic  crystals.    It  is  found  in  an 

^P^  state  in  the  lakes  of  Thibet,  and  in 

^^  other  parts  of  the  world.  A  large  quan- 

^^  thebonx  of  conunerce  is  manufactured 


from  the  boracic  acid  found  in  the  lagoons  of 
Tuscany. 

The  crystals  are  slightly  efflorescent ;  they 
are  soluble  in  half  their  weight  of  boiling  and 
twelve  parts  of  cold  water.  When  heated 
strongly,  borax  swells  up,  becomes  anhydrous, 
and  melts  below  redness  into  a  clear  transpa- 
rent glass,  which  has  the  property  of  dissolv- 
ing many  of  the  metallic  oxides. 

Borax  is  used  in  the  arts  as  a  flux  in  the 
making  of  enamels,  in  the  fixing  of  colours  on 
porcelain,  and  by  the  refiner  in  the  melting  of 
gold  and  silver. 

M.  Sohnetzler  (Comptes  Rendus,  vol.  Ixxx. 
p.  473)  has  made  several  experiments,  which 
show  that  solutions  of  borax  have  considerable 
power  in  arresting  the  growth  of  vegetable 
cells  and  the  putrefaction  of  animal  sub- 
stances. 

Experiments  made  by  submitting  tbe  leaves 
of  Elodea  Canadentis  and  Vauckeria  clavata^ 
the  spores  of  the  grape  fungus  Oidium  Tuckeri, 
and  the  cells  of  yeasty  moulds,  &c.,  to  the 
action  of  concentrated  solutions  of  borax, 
showed  in  each  case  coagulation  and  death  of 
the  protoplasm. 

In  like  manner,  solutions  of  borax  were 
found  to  be  fatal  to  the  Infusoria^  Botifera, 
Entromostraea,  and  to  the  larvie  of  frogs. 

Ripe  grapes  and  currants,  after  being  kept 
two  years  in  a  concentrated  solution  of  borax, 
showed  no  sign  of  mouldiness  or  fermentation ; 
they  were  not,  however,  edible. 

Meat  placed  in  tins  containing  a  concentrated 
solution  of  borax,  acquires,  after  some  weeks, 
a  peculiar  and  disagreeable  odour,  but  does  not 
putrefy.  A  pound  of  beef  thus  kept  a  year  and 
a  half  was  of  a  yellowish  colour,  but  as  soft 
and  tender  as  fresh  meat.  Meat  placed  in  a 
similar  solution,  in  hermetically-sealed  tins, 
was  perfectly  preserved. 

These  experiments  are  worthy  of  extension 
and  repetition. 

Boroug;lis— The  word  "borough,'*  for  the 
purposes  of  the  Public  Health  Act,  1875, 
means  any  place  subject,  for  the  time  being, 
to  the  5  &  6  Will.  IV.  c.  76.  The  sanitary 
authority  of  a  borough,  whether  a  local  board 
or  a  town  council,  is  now  designated  an  urban 
sanitary  authority. 

Borrowing  Powem— iSee  Loans. 

Bosh  Butter— A  very  inferior  kind  of 
butter,  made  up  in  Hamburg,  and  sent  over 
here  to  adulterate  other  butters  with.     See 

BUTTEB. 

Bothrlooephaliui  Gordatns—A  para- 
sitic worm  affecting  the  human  intestines, 
first  described  by  Leuckart.  It  is  common  in 
dogs,  but  rare  in  man.   The  following  diagram 
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Lppsn  H 

The  jmnti  or  •egmenti  oonunenec  alMn 
UKbM  from  the  haul ;  the  vitentK  o 
leui;  iqiun,  but  the  temuDdtT  ui 
lonpted  tmunnelf.  Euh  eegmeDt  < 
a  its  Bat  mKuie  tira  oriBco,  ths  i 


fenule  Cffgu  of  genezmtioii.     The  who 

ii  of  a  brown  oolonr,  and  fron 

it;  feet  in  length.    Fenoni  *Sect 

wonn  uerer  pus  the  nngle  wgD 

proglottidea  from  the  bowels,  but  pet 

in  diaiui  of  nun;  links.     The  orm  i 

genenlly  to  be  diiooTei-ed  in  the  tma 

en  of  UI  OToid  shape ;  the  espvole  is  f 

tnnsliiccDt,   snd   tbe    ;alk    cui    be 

gnished.    The  jolh  undeisoe*  segme 


snd  nltimatelj  develops  an  embrro,  < 
hooks  »t  tha  snterior  extremity,  e*i 
mutle  stadded  with  libntor;  cilia ; 
of  tha  cspnle  then  opens  up  (Gg.  14), 
embijo  escapes.  If  the;  do  not  obtai 
to  the  iDtestines  of  an  animal  witlun 
the;  lose  their  ciliated  muitle  and 
Faots  ippear  to  show  that  diinking- 
the  chief,  perhaps  tho  onl;  medium, 
which  the  worm  is  propsgftted  amoi 
It  would  appear  to  be  naknown  in  1 
except  when  imported  ;  but  it  is  ooi 
Bnssia,  Sweden,  Norway,  Lapland,  ! 
Poland,  and  Switzerland, 
Brain  Tovw—Stt  Fever,  Tipbi 
Bran— Bren  is  the  inner  hnik  o 
coat  of  tbc  cereal  gmine  sifted  Emm  t 
Its  average  eompoution  is — 
Albuminoid  bodiM . 


rig.  11. 


BothrtooephaliiB  EiAtna — A    parasiti 

worm  found  in  the  intestines  of  man.  A 
though  olaascd  with  tape-wormi,  it  diffei 
cauntially  from  teeuia.  The  head  is  of  a 
elongHteil  form  (fig.  lit),  ootnptessed.  with  a 


anterior  obtuae  prominence  into  which  the 
nonth  opcni.    The  animal  has  the  power  of 


Poggiele  gives  a  lomowhat  di 
ComfOtitiimiif  Bran  (Voaali 


Bran,  then,  contains  a  oonsideiabl 
of  fatty  and  nitrogenoDa  matteis. 
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uerertheless  excessivelj  iudigestible ;  the 
slurp  particles  appear  to  act  on  the  intestines 
as  sn  iiritant,  and  the  greatest  portion  in- 
gested escapes  unchanged.  Tardieu  fed  dogs 
00  bnn  alone,  but  they  soon  became  exccs- 
iirely  weak,  and  cTentnally  died. 

Bran  hss  been  found  as  an  adulterant  of 
oatmeal,  pepper,  and  tobacco. 

Tbe  bran  of  wheat  is  used  by  the  calico- 
printer  as  a  mordant ;  it  is  a  useful  manure, 
cootaining  phosphates  of  ammonia  and  mag- 
aetia ;  it  is  popularly  believed  to  be  a  useful 
ranedy  for  coughs  and  colds  when  taken  in 
the  form  of  tea,  and  bread  has  been  made  of 
it  by  the  poorer  clasaes. 


r— An  alcoholic  beverage  obtained 
from  the  distillation  of  wine.  AVhen  first  dis- 
tilled it  ii  colourless,  but  it  becomes  of  a  pale 
unber  colour  upon  being  stored  in  oaken 
^^•b.  The  darker  brandies  are  coloured  by 
tarameL 

The  constituents  of  pure  brandy  are  alcohol, 

""ater,  acetic  add,  acetic  ether,  enanthic  other, 

*B)aIl  qaantities  of   volatile  oil,    colouring- 

'Aatter,  and  tannin.    The  amount  of  alcohol 

^^riet  from  45  to  56  per  cent. 

Ai  redistillations   injure   the    flavour   of 

^^raodies,  they  are  but  slightly  rectified ;  and 

^^  strength  of  the  very  best  brandies  seldom 

Exceeds  proof ;  besides,  the  strength  decreases 

^y  keeping. 

The  kinds  of  brandy  esteemed  in  England 
^>^  Cognac  and  Armagnac ;  those  of  Rochelle 
^^id  Bwdeaux  come  next  in  quality ;  while 
^vaferior  brandies  are  obtained  from  Portugal, 
^f«iii,  and  Italy. 

la  France  there  are  a  great  many  kinds  of 
»»andy  in  use,  known  by  names  descriptive  of 
*^eir  qnalities,  source,  and  strengths. 

^«  de  rie  supMture.—ThlB  is  the  finest 

"^^riety  of  Coffnac  brandy^  both  "  white  "  and 

pale,"  of  the  English  drinker,  being  seldom 

^^nifioally  coloured.    It  is  made  from  pale 

^liite  wines  by  skilful  distillation. 

tiOMdevie  ordinaire. — This  is  the  ordinary 
^■"andy  of  the  taverns  and  hotels,  and  is  pre- 
^*'^wd  from  inferior  or  spoilt  white  or  red 
^•"  ^  the  average  specific  gravity  being  '9476 
If xon  22  to  27  under  proof). 

-^rfe  vie  de  wuxrc— Used  chiefly  to  mix 
'***^  other  brandy ;  distilled  from  the  lees  of 
***^.  damaged,  and  inferior  red  wines,  the 
'*^»rc  or  cake  of  grape,  &c. 

^*  dc  ri€  Meamdc — Very  weak  and  in- 

«riijr. 

Aii^  tv  d  preuve  de  HoUande,—%i}.  gr. 
^1  to  -^  (18  to  20  under  proof). 

^(fcried  pr«ire  cTAui/f.—Sp.  gr.  -0185. 
^olJTe  oil  jast  sinks  in  it ;  it  is  the  strongest 
^kept  for  retail  lale  in  France. 


Eau  de  vie  forte. — Distilled  from  commuii 
brandy  at  a  low  temperature.  It  answers  to 
our  spirits  of  wine.    Sp.  gr.  *839. 

Esprit  de  vin  is  brandy  or  spirit  carefully 
rectified  to  '861. 

The  brandies  we  obtain  here  are  often  very 
different  from  those  we  see  drunk  at  the  best 
tables  on  the  Continent ;  this  is  accounted  for 
by  the  fact  that  French  brandies  are  generally 
*'  made  up  *'  for  the  English  market. 

The  action  of  brandy  on  the  system  does 
not  exhibit  any  peculiarity,  and  the  considera- 
tion of  this  point  comes  more  naturally  under 
the  head  of  Alcohol  and  Alcoholic  Bever- 
ages. 

Adulterations. — "Water,  burnt  sugar,  Cay- 
enne pepper,  grains  of  paradise,  horse-radish, 
acetic  ether,  fusel  oil.  Some  of  the  cheaper 
brandies  are  mere  imitations,  manufactured 
from  corn-spirit  and  flavouring  and  colouring 
matters. 

The  following  are  examples  of  receipts  usoil 

by  the  trade  : — 

To  ten  pancheoDs  of  brandy 
Add  flavouring  raisin-spirit 
Tincture  of  grains  of  paradise 
Cherry-laurel  water    . 
Spirit  of  almoQd-cakc 


1081  galls, 
lis 

4 

2 

2 


»» 
ft 
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Add  also  ten  handfuls  of  t  ak  sawdust,  and  give  It 
complexion  with  burnt  supar. 

The    following   formulae    for    "  reducing " 

brandy    are    those    of    two    large  wholesale 

dealers : — 

1.  Cognac  brandy  (10  under  proof),  20 
galls.  ;  British  brandy  (17  under  proof),  6 
galls. ;  water,  4}  galls.  Strength  of  mixture, 
25  under  proof. 

2.  To  72  galls,  of  full-flavoured  Fi-ench 
brandy  (5  under  proof)  are  added  10  galls,  of 
spirit  of  wine  (58  over  proof),  25  galls,  of  water, 
and  1  pint  of  good  colouring.  The  whole  is 
then  well  "rummaged  up,'*  and  allowed  to 
stand  for  two  days,  when  it  is  fit  for  use. 
Strength  of  mixture,  22  under  proof. 

A  liqueur  sold  in  London  under  the  name 
of  **  brandy  improver,"  or  **  brandy  essence," 
consists  of  a  thin  sugar  syrup,  flavoured  with 
acetic  ether  and  essence  of  cayenne,  and 
coloured  with  burnt  sugar.  It  is  said  to 
heighten  the  true  Cognac  flavour  and  restore 
lost  alcoholic  strength.  In  the  trade,  the 
addition  of  water  '*  liquor"  to  spirit  is  tech- 
nically called  *'  reducinfff^^  whilst  absolute 
adulteration  is  known  under  the  name  **  im- 
proving." 

Detection  of  Adulterations. — The  first  thing 
to  be  done  is  to  determine  its  slcoholic  strength. 
To  do  this,  put  100  c.c.  in  a  flask  with  lateral 
tube  or  small  retort,  and  distil  to  dryness,  or 
nearly  so,  condensing  the  products  by  means 
of  a  suitable  receiver,  &c.,  and  estimate  ti^ 
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alcohol  hj  meam  of  the  prooeBsei  detailed 
under  Alooholometbt.  The  retidae  in  the 
retort  may  he  tested  with  litmiu  paper :  if 
acid,  sulphates  or  sulphuric  acid  may  be  pre- 
sent; if  the  latter,  the  paper  will  char  on 
drying.  In  either  case,  the  residue  may  be 
further  tested  with  chloride  of  barium,  and 
the  exact  amount  of  sulphates  estimated. 
The  brandy  may  be  roughly  tested  for  fusel 
oil  by  burning  a  little  of  it  in  a  dish,  and  de- 
pressing over  the  flame  a  saucer  or  other  cold 
piece  of  porcelain.  If  there  is  a  black  stain, 
some  of  the  lower  alcohols  are  very  probably 
present,  and  should  be  looked  for  by  distilling 
half  a  pint  of  the  spirit  and  examining  the 
later  or  heavier  products.  The  vinic  alcohol 
being  the  most  volatile,  comes  over  first ;  the 
heavier,  fusel  oil,  remaining  until  the  later 
stages. 

For  a  more  accurate  process  for  the  detec- 
tibn  of  amylic  alcohol,  see  art.  Fusel  Oil. 

Cocculus  Indicus  may  be  detected  exactly 
as  in  the  process  detailed  under  Beer. 

Copper.— {a)  Agitate  a  little  of  the  brandy 
with  a  little  pure  olive  oil ;  if  copper  be  pre- 
sent, the  oil  will  acquire  a  green  colour. 

(b)  A  clean  knife  immersed  in  the  acidulated 
liquid  becomes  coated  with  a  film  of  metallic 
copper,  if  that  metal  is  present. 

Lead, — Sulphuretted  hydrogen  throws  down 
a  black  precipitate  if  in  large  quantity,  or 
gives  a  dark  coloration  if  the  lead  is  in  minute 
quantity. 

Capsicum  and  peppers  may  be  detected  in 
the  extract  by  the  taste ;  if  acid,  it  must  be 
previously  neutraliised  with  soda. 

Methylated  spirit  is  detected  by  rubbing  a 
little  on  the  bands,  and  then  drawing  a  long 
breath  with  the  hands  over  the  nibuth,  the 
peculiar  odour  of  the  methylated  spirit  is  then 
evident ;  but  this  requires  practice.  See  Al- 
C0U0LI8M,  Alcoholic  Beverages,  Le, 

Bnusy  of  BhBepSee  Meat. 


-The  princix>al  varieties  of  bread  at 
present  in  use  in  this  country  are  bricks^ 
Coburg,  eotiagt,  batchy  French  roUs,  and  rye- 
breacL  These  are  all  made  of  the  tame  dough, 
the  only  difference  is  in  the  shape  given  to 
them,  their  various  flavours  depending  on  the 
way  in  which  they  are  affected  by  the  heat  of 
the  oven  in  baking.  The  "cottage"  loaves 
and  the  French  rolls  are  frequently  made  of  a 
superior  flour  to  that  employed  in  manufac- 
turing the  **  batch,"  or  household  loaf. 

Rye-bread  consists  generally  of  ordinary 
wheat-flour  mixed  with  bran. 

Bread  is  made  of  the  flour  of  different  cereal 
grains,  but  only  those  that  contain  gluten 
admit  of  conversion  into  light  and  spongy 
bread.    In  thia  respect  wheaten  flour  ia  supe- 


rior to  all  others.  In  times  of  acardt; 
famine,  however,  various  substances  h* 
the  flour  of  the  cereals  have  been  mad^ 
bread,  or  have  been  mixed  with  it.  Fo: 
purpose  almost  every  amylaceous  ves« 
at  once  plentiful  and  cheap  baa  in  its 
been  eagerly  appropriated.  Acoma,  the 
minous  seeds,  numerous  starchy  bulbous  j 
and  similar  substances  have  been  empli 
either  in  the  form  of  meal,  or  made  imi 
emulsion  or  jelly,  which  has  been  used  ini 
of  water  to  form  ordinary  flour  into  dw 
At  such  times  bran,  a  nutritious  and  vslo 
portion  of  the  grain,  generally  rejected, 
been  retained  in  the  flour,  and  indeed  o 
sionally  added  in  excess.  Birkenmaje 
brewer  of  Constance,  during  a  peikd 
scarcity,  succeeded  in  manufacturing  h 
from  the  farinaceous  residue  of  beer  (brei 
grains).  Ten  lbs.  of  this  substance,  mbbe 
a  paste,  with  ^  lb.  of  yeast,  5  lbs.  of  ordi 
meal,  and  a  handful  of  salt,  produce  14 
of  BLACK  BREAD,  which  is  Said  to  be 
"savoury  and  nourishing." 

Iceland,  carrageen,  and  other  mosses,  e 
alone  or  mixed  with  flour  or  meal,  have 
been    used.      Cowitch-grass   and  beet 
before  now  been    substituted   for  floui 
mixed  with  it  as  in  £gypt. 

In  Poland  a  sort  of  gruel  is  prepared 
this  cowitch-grass. 

Bye-bread  is  brown,  and  rather  heavy 
possessing  a  savoury  smell.  It  has  the  qii 
of  keeping  seven  to  eight  days  without  ge 
dry,  but  it  is  very  liable  to  become  moul 

Cassava-bread  is  made  from  the  root  o 
manihot,  by  first  expressing  the  juice, 
grinding  it  into  a  coarse  meal,  and  bald 
in  the  form  of  cakes  upon  thin  iron  p] 
When  steeped  in  oil,  and  flavoured 
cayenne,  and  lightly  broiled  upon  a  grid 
it  is  not  unpalatable. 

Composition  of  Bread-Stuffs, — ^The  ; 
common  and  also  the  most  ancient  m( 
of  vesiculating  bread  is  by  fermentation 
the  processes  now  in  use  are  not  veiy  d 
entfrom  those  employed  in  the  earliest  t 
Teast  (as  brewer  s  or  patent  yeast,  pre| 
from  an  infusion  of  hops  and  malt ;  Ge; 
yeast,  the  solid  residue  of  the  yeast  prod 
by  the  fermentation  of  rye  In  making 
lands ;  baker's  yeast,  made  from  potato* 
flour ;  or  leaven,  which  is  old  dough  in  a 
of  fermentation)  is  mixed  with  the  flo 
dough,  and  this  soon  begins  to  fennent  \ 
action  of  the  yeast  fungus  {Mieodemui 
visice)  on  the  sugar  of  flour,  whereby  ear 
acid  is  produced,  which  being  diffused  tlu 
the  substance  of  the  dough,  vesiculates  it 
causes  it  to  swelL 

The  chemical  process  of  baking  ctno 
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^"^^^  nndentood  without  a  knowledge  of 
^<  onlioary  composition  of   the   principal  ' 
of  floor  employed  in  the  preparation  I 
bread.  | 

Vhok  com  is  ground  in  a  mill,  the  gniin  ; 
^  ndneed  to  powder,  which  may  be  sepa-  | 
"J^ted  by  lifting  into  two  principal  ]>ortion8, 
l«Qr  and  bran.    The  bran  is  composed  of 
;.Sw  brownish-coloured  outer  covering  of  the 
lin,  which  is  tougher  and  harder  than  the 
itemal  portions,  and  consequently  is  not 
ar«diieed  by  grinding  to  so  fine  a  state  of  divi- 
;  the  flour  is  produced  by  the  pulverisa- 
d  the  inner  portion  of  the  grain. 
The  most  important   constituents  of   the 
'Varieties  of  com  used  as  food  are — 

(1)  Starch ;  (2)  gluten,  a  peculiar  azotised 
svbitiace  allied  to  albumen,  which  confers 


the  tenacity  and  toughness  upon  dough ;  (3) 
a  small  portion  of  sugar,  or  of  dextrine ;  (4)  a 
little  oily  matter ;  (5)  a  small  quantity  of  sa- 
line matter;  (6)  a  skeleton  of  ligneous  tissue, 
which  is  the  only  portion  of  the  seed  not 
susceptible  of  digestion  in  the  stomach.  The 
proportions  in  which  these  ingredients  are 
present  in  some  of  the  principal  varieties  of 
grain  used  as  food  may  be  seen  from  the  sub- 
joined table.  They  vary,  however,  consider- 
ably in  the  same  grain  when  grown  in  different 
climates.  The  proportion  of  gluten  contained 
in  wheat  grown  in  the  southern  parts  of 
Europe  and  in  the  north  of  Africa  is  consider- 
ably h^her  than  in  the  best  English-grown 
wheat;  and  the  hard,  thin-skinned  wheats 
furnish  a  larger  proportion  of  gluten  tlian  the 
softer  varieties  of  the  grain. 


\ 

Wholb  Wiikat-Mkil. 

Maize. 

Decor- 
ticated 
Rice. 

Components. 

1 
I 

Polish. 

Hardy 
While. 

Algerian. 

Rye. 

Peas. 

PilLIOOT. 

BOUSSINGAULT. 

Water   . 
.  SUrch   .        . 
;  DeztriDc  and  sugar 

Atotised   )  Soluble 
;    Qstter  )  Insoluble 
■  Oaymitter    . 

Fibre     ..        . 

8^U     .        .        .        . 
I 

152 

61-3 

6-3 

1-6 

12-7 

1-5 

•  •  • 

1-4 

13-6 

60-8 

10-5 

2-0 

10-5 

11 

1-5 

•  •  • 

13-6 
59-8 
6-4 
1-6 
14-4 
11 
1-4 
17 

171 

590 
1-5 

12-8 
7  0 
1-5 
11 

*  •  • 

7-3 
83  0 

•  •  • 

7  5 
07 
1-0 
0-5 

•  •  * 

14-7 
651 

12*5 
20 
3-3 
24 

•  •  • 

8-6 
56-9 

25-0 
2-2 
4-4 
31 

•  »  • 

1000 

1000 

1000 

100  0 

100  0 

1000 

100-2 

Components. 


^}  : 

J^  or  fqaivalent 
27»sti«r   . 

8ita     •       •        * 


Bran  of 

Soft  French 

Wheat. 


} 


13-9 
510 

140 
8« 
0-7 
6-7 


Barley 

(FBBSKJIirs). 


13W 
i8-<t« 

8  87 

3  7d 
1818 

0  34 
13-:i4 

3  56 


08-8 


100-00 


The  principtl  portion  of  the  woody  fibre  is 
^nmi^ted  in  the  bran ;  but  this  substance 
'••'Tse  contains  a  large  proportion  of  nutri- 
*»Te  Btttter,  for  both  gluten  and  oily  matter 
^  deposited  in  its  cells  more  abundantly 


than  in  any  other  part  of  the  grain,  as  may  be 
seen  by  the  result  of  its  analysis  given  in  the 
preceding  table.  Other  grains  are  sometimes 
mixed  with  flour,  such  as  rye,  buckwheat,  fntl- 
ampj/rutHf  sainfoin,  &c.  Bad  flour  frequently 
causes  the  bread  to  have  an  acid  taste,  arising 
from  an  excess  of  lactic  acid,  and  perhaps 
acetic  acid.  Bad  yeast  will  also  cause  acidity. 
Great  cleanliness  should  bo  enforced  on  the 
part  of  the  men  who  make  up  the  dough. 

In  India,  bread  becomes  sour  from  bad 
cleaning  of  the  flour,  and  if  too  much  water 
be  present  it  rapidly  becomes  mouldy.  Rice 
is  used  as  an  addition,  on  account  of  its  cheap- 
ness. Kice'-bread  is  heavier,  of  closer  texture, 
and  less  filled  with  cavities  than  wheaten 
bread.  The  rice  retains  water.  For  acid 
flour  lime-water  is  used  instead  of  pure  water, 
lime-water  having  this  advantage,  that  while 
it  does  not  check  the  fermentation  of  yeast,  it 
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hinden  the  action  of  diawtate  on  starch.  The 
lime-water  should  he  made  from  cauttie  litnc, 
and  not  be  a  mixture  of  chalk-and-water, 
which  is  not  unf re^^uentlj  the  case. 

The  operation  of  kneading,  as  usual!  j  per- 
formed, has  many  disadvantages ;  it  is  labo- 
rious, and  it  certainly  is  uncleanly.  Many 
kneading-machines  have  been  invented,  but 
the  hand-machine  of  Mr.  Stevens  is  the  one 
generally  used.  It  is  in  use  at  the  Holbom 
Union,  where  about  5632  lbs.  of  bread  are 
turned  out  every  week  by  one  man  and  two 
boys ;  and  they  contrive  to  make  ninety-six 
4-lb.  loaves  out  of  every  sack  of  flour  (280  lbs. ); 
the  materials  used  on  the  average  of  a  whole 
year  being  as  follows  : — 


Flour    . 

4129 

Ib8.\ 

which  produce 

Cones 

140 

f  f 

6«32   lbs.   of 

Potatoes 

164 

bread,        or 

Salt      . 

68 

%f 

f     14"8        4-lb. 

Malt     . 

13 

•> 

quartern 

Uops    . 

H 

»i    / 

loaves. 

Many  writers  have  recommended  the  use 
of  unfermented  bread,  but  few  care  to  eat  it, 
and  it  certainly  is  not  so  easily  digested  as 
bread  made  in  the  ordinary  way.  The  best 
sample  of  unfermented  bread  is  that  known 
as  a^raUdy  made  by  Dr  Dauglish's  process. 
His  method  has  this  advantage,  that  during 
the  whole  of  the  operation  neither  the  flour 
nor  the  dough  comes  in  contact  with  the  flesh 
of  the  workmen. 

This  bread  is  found  to  agree  better  with 
some  persons  than  bread  made  with  yeast. 
The  great  objection  brought  against  it  is  that 
it  has  a  tendency  to  become  disagreeably  dry. 
[t  is  easily  digested  and  assimilated,  and  may 
even  be  eaten  quite  new  by  the  dyspeptic  with- 
out his  feeling  any  of  the  discomfort  which  new 
leavened  bread  generally  produces.  It  is  cer- 
tainly better  for  infants  than  ordinary  bread. 

When  taken  from  the  oven  the  bread  begins 
to  lose  weight.     The  4-lb.  loaf  loses — 


In  the  first  24  hours 
]  a  48  hours 
60     .. 


70 


II 


1^  ounce. 
5  ounces 
7 
8i 


»i 


But  this,  of  course,  is  merely  an  average,  and 
is  subject  to  many  variations. 

The  weight  of  the  loaves  is  generally  taken 
when  they  are  hot.  The  Austrian  army  autho- 
rities permit  a  loss  of  2*9  per  cent,  in  four  days. 

In  the  French  army  different  kinds  of  bread 
are  used— ordinary  bread,  biscuited  bread, 
btead  hiilf-bidcultcd,  bread  one-quarter  bis- 
cuited, and  hosipitul.  The  '*  pain  biscuite  "  is 
UNcd  only  on  service.  It  id  firmer  than  ordi- 
nary bread. 

Rummer. 
Pain  de  munition  ordinaire  keeps  5  dayd. 
au  quart  biscuit  j  ,,    m    „ 

•i^'inl  „  ..   2<)    „ 

bis  ju  it  J  „   4J    .. 


If 


Wint€r. 
8  days. 
15    .. 


II 


30 


II 


The  French  munition  loftf  wei^ia  1*5 
grammes  (3*3  Iba.  avoirdupois),  and  oon 
two  rations  of  760  grammes  (each  1*65 
The  ration  of  biscuit  is  550  grammes  (li 
—  (Code  des  Officiers  de  Sant^,  186a) 

Nutritive  Value  of  Bread.— The  nitrogc 
substance  contained  in  bread  is  to  the  car 
ferous  as  1  to  6*3.  It  therefore  requires 
nitrogen  for  a  perfect  food.  It  is  mor 
gestible  than  flour.  No  satiety  attend 
use,  although  it  may  be  always  prepare 
the  same  way.  This  is  probably  owing  t* 
great  variety  of  its  components.  A  cei 
proi^ortion  of  bread  should  form  an  add 
to  every  meal.  It  should  not  be  taken 
Fatal  accidents  have  occurred  from  the 
tension  of  the  stomach  by  an  excessive  : 
of  newly-baked  bread.  Young  infants  sh 
not  be  fed  upon  bread — in  various  fori 
practice  common  enough,  but  reprehen 
in  the  last  degree.  Bread  given  to  inl 
always  occasions  disorder,  griping,  and  t 
lence.  The  following  tables  illustrate 
nutritive  values  of  the  ordinary  Enj 
bread,  and  the  bread  of  the  French  and  ^ 
trian  conunissariat : — 

HxGUsa  Bj^kbb's  Bskad. 


Water  . 
Albumen 
:ftarch  . 
Sugar    . 
Fat 
iSalts 


87 
8  1 

47  4 
3  6 
1-6 
2  3 


Nitrogenous  \  •; 
Carbonaceous  \  % 

starch  j  H 

Carbonaceous  to 

1  nitrogen  . 

^'*"n^f?  )  Total 
Available  \  *°^ 

carbon  )  ^ 


ct. 


Kltrocni' 

Water. 

ooaGtab- 

FM. 

Star 

•taooM. 

French  Commis- 

sariat— 

Old  formula 

41 

7-2 

1-5 

*1 

New  formula 

35 

7  9 

1-5 

5: 

Austrian    Com- 

missariat 

45-50 

6^ 

14 

U 

M.  Poggiale  analysed  samples  of  bread  s 
plied  to  ten  different  European  armies, 
rcHults  we  append :  — 


Paris    .        .        .       . 

Grand  Duchy  of  Baden 

Piedmont 

Belgium 

Holland 

Stuttgart 

Austria 

J<|mjn    . 

Frankfort 

Uavuria 

Prussia 


obutiuciL 


2  26 
2-24 
2-19 
2  08 
207 
2  06 
168 
1-67 
1-44 
132 
1  IJ 


NIl«« 


14-a 

14S 
14T 
14-fc- 
13 — 
13- 
10-  ' 
10  « 
9^ 
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In  the  QtoiJ  English  military-hospital  bread 
theoitrogen  contained  is  from  "9  to  1*12  per 
cent  of  the  ondried  bread,  or  17  per  cent,  of 
tlried  bread. 

Bread  is  poor  in  fat,  hence  the  common 
pnctioe  of  using  fat  with  it  in  the  shape  of 
butter,  dripping,  or  fat  bacon. 

Bread  badlj  prepared  gives  rise  to  dyspepsia, 
flatulence,  and  unpleasant  sensations,  such  as 
beartbnm,  ftc ;  this  is  said  to  be  caused  by 
^^^  bad  yeast.  The  fermentative  changes, 
when  inferior  yeast  is  in  the  bread,  go  on  in 
the  stomach,  when  much  carbonic  acid  is  dis- 


engaged, and  the  distressing  symptoms  we 
have  enumerated  are  the  results. 

A  substance  called  by  Reichenbach  asaamar 
is  said  to  be  contained  in  the  crust  of  bread, 
and  its  particular  action  is  described  as  that 
of  retarding  tissue  metamorphosis.  We  have 
not,  however,  yet  received  confirmation  of 
the  presence  of  this  waste-preventing  sub- 
stance. 

The  next  table  shows  the  composition  of 
the  ash  of  the  different  cereal  grains  which 
have  been  used  for  the  purpose  of  bread- 
making. 


Wheat. 

Barley 
withHoik. 

Oats. 

Rye. 

Indian- 
corn. 

Rice. 

Fotaih  . 
>da      .        .        . 

2372 
9-05 

13  64 
8-14 

1  26-18  1 

2208 
11-67 

1  32-48  1 

18-48 
10-67 

ifine     . 

2-81 

2-62 

5-95 

4-93 

1-44 

1-27 

HagneiU        .        . 

1203 

:  7-46 

9-95 

10-35 

16-22 

11-69 

Oxide  of  iron 

067 

1-48 

0-40 

1-36 

0-30 

0-45 

Phosphoric  acid 
Solpharic  acid 

49-81 

38-96 

43-84 

49-55 

44-87 

53-36 

0-24 

010 

10-45 

0-98 

277 

•  •  • 

^'hlorine 

•  •  • 

0-04 

0-26 

•  •  • 

0-18 

0-27 

Silica      .        .         . 

1-17 

2710 

2-67 

0-43 

114 

3-35 

AluBina 

1 

•  •  • 

0-21 

0-06 

•  •  • 

« •  « 

•  •  • 

i 

99-50 

9075 

9976 

101-35 

99-40 

99-51 

Percentage  of  ash  . 

about  20 

2-84 

218 

2-425 

about  1*5 

1-00 

•^ew  and  StcUe  Bread, — Bread,  as  we  have 

^^vionily  remarked,  is  more  digestible  the 

r^y  after  it  is  baked,  for  new  bread  is  gummy 

^^  its  nature,  and  is  difficult  of  mastication. 

^  >*  very  generally  supposed  that  the  change 

^ch  takes  place  in  the  properties  of  bread 

hicii  has  been  kept  for  a  few  days  is  owing 

^he  loss  of  water  by  keeping.    This,  how- 

5'*«r,  ii  not  the  case.     The  crumb  of  newly- 

^^ed  bread  when  cold  contains  about  45 

^*^''    cent,  of  water,  and  that  of  stale  bread 

!^^t;uns  almost  exactly  the  same  proportion. 

^e  difference  in  properties  between  the  two 

^l*ends  simply  upon  difference  in  molecular 

^'^^tigement.    Boussingault  found  that  a  loaf 

^*Uch  had  been  kept  for  six  days,  though  it 

^*^  become  very  stale,  had  not  lost  more  than 

*  V^T  cent,  of  its  weight  when  new.    This 

•^'lie  loaf  was  then  placed  in  the  oven  for  an 

^<mr,  and  at  the  end  of  that  time  it  had 

*«qvured  all  the  properties  and  appearance  of 

^  V  bread,  although  during  the  second  baking 

^»  lost  3^  per  cent,  of  water.     In  another  ex- 

perixnent,  a  portion  of  bread  was  enclosed  in 

^  tight  case  to  prevent  loss  of  water  by  eva- 

k  Citation,  and  allowed  to  become  stale ;  it  was 

1l         ^ikea  heated,  and  was  thus  restored  to  the  con- 


dition of  new  bread.  These  effects  were  pro- 
duced alternately,  many  times  in  succession, 
upon  the  same  piece  of  bread.  A  heat  of  about 
131*  (55°  C.)  was  found  to  be  sufficient  to  re- 
convert stale  into  new  bread. 

The  amount  of  bread  daily  consumed  in 
Paris  by  each  inhabitant  has  been  calculated 
not  to  exceed  508  grammes  (the  gramme 
equals  15-432348  grains),  and  the  mean  quan- 
tity taken  by  each  Londoner  to  be  350 
grammes. 

Fungi,— When  bread  has  been  kept  a  few 
days  and  has  become  stale,  certain  species  of 
fungi  are  apt  to  become  developed,  such  as 
Fenicillium  glaucum,  which  forms  the  green 
mould  of  cheese  ;  the  Fermentum  cerevisuEy 
or  yeast  fungus;  the  Oidium  aurantxacum, 
an  orange-red  mould  ;  the  Puccinia  graminis, 
and  others. 

Diseases  connected  with  the  Quality  of 
Flour  a)id  Bread. — The  flour  may  be  et- 
gotised  or  grown,  and  fermenting  with  fungi 
forming. 

The  continuous  use  of  ergotised  bread  causes 
the  poisonous  symptoms  of  ergot,  which  in 
its  most  intense  form  gives  rise  to  dry  gan- 
grene ;  in  its  less  severe  forms,  to  violent 
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intestinal  symptoms.  Ergot  is  more  common 
in  rye-flour,  but  is  also  met  with  in  wheat. 
Fermenting  bread  gives  rise  to  indigestion, 
and  acid  bread  to  diarrhoea.  Fungi,  more 
especially  the  Oidium  aurarUiacumf  also  give 
rise  to  diarrhoea.  —  (BONDIN  and  FOSTER, 
Archives  Gen.  do  Med.,  1848,  p.  244.) 

Oats  attacked  by  the  cutpertjUlus  (monldi- 
ness)  have  given  rise  to  paralytic  sjrmptoms  in 
horses,  so  that  these  fungi  should  be  looked 
upon  with  considerable  suspicion. 

It  is  not  known  that  the  acarus,  so  common 
in  flour,  has  any  bad  effects  when  eaten.  See 
also  articles  Acari  and  Flour. 

Adulterations. — The  following  substances 
have  been  discovered  in  bread  with  more  or 
less  frequency : — 


Ammonia   (sesquicarbo- 

nate). 
BtaM. 
Bone-dust. 

Dari  (an  Egyptian  grain). 
Chalk. 
Clay. 

Copper  (sulphate). 
Limt  (sulphate,  from  the 

soda-water  mnkers). 
Matmesia  (carbon»Ue). 
Ktisaret  dholl  (India). 
Flaster-of- Paris . 


Potash   ^carbonate    and 
bicarbonate). 

Potatoes. 

nice. 

Soda  (carbonate  and  ses- 
quicarbonate). 

Starch  (potato). 

Water  in  excess. 

Zinc  (sulphate). 

Alum. 

Barlttt. 

Panicum  italieum  (In- 
dian millet). 


In  addition  to  the  above,  foreign  observers 
have  found  borax,  alahoiter  in  powder,  aalep, 
and  orris-root. 

Ammonia  carbonate  and  magnesia  car- 
J>onate  are  employed  to  realise  the  important 
consideration  of  producing  light  and  porous 
bread  from  spoiled,  or,  as  it  is  technically 
termed,  sour  flour.  If  carbonate  of  magnesia 
be  used  in  large  quantities,  it  nuiy  prove  in- 
jurious to  health  ;  for  during  fermentation 
lactic  acid  is  developed,  and  the  carbonate  of 
magnesia  becomes  converted  into  a  lactate, 
which  has  a  purgative  action. 

Carbonate  and  bicarbonate  of  potash. — Both 
these  salts  are  used  for  the  same  purposes  as 
ammonia  and  magnesia. 

Marine  sait  has  the  effect  of  making  the 
bread  more  compact,  and  hence  heavier.  In 
1848  it  was  discovered  that  the  bakers  of 
Nantes  had  been  in  the  habit  of  using  salt 
which  had  been  previously  employed  for  the 
purpose  of  salting  sardines,  cod,  kc  Heads 
of  sardines  and  scales  of  the  cod  were  even 
found  in  the  bread. 

Borax  has  been  discovered  by  M.  DuviUe  in 
second-quality  bread;  this  adulteration  was 
probably  accidental. 

Chalk,  clap,  alabaster,  and  similar  sub- 
stances have  been  used  with  the  object  of 
increasing  the  weight. 

Barley,  beans,  peas,  and  dari  are  fre- 
quently mixed  with  flour.  According  to  the 
evidence  before  the  Adulteration  Committee, 


wheat-flour  is  frequently  mixed  with  as  mi 
as  25  per  cent,  of  barley.  Bean-flour  is  adc 
not  so  much  for  the  sake  of  profit,  as  with  1 
object  of  rendering  certain  descriptioiMi 
flour  more  tenacious  when  made  into  donj 
and  is  specially  used  as  an  addition 
damaged  flour ;  the  proportions  are  from 
in  40  to  1  in  60,  or  even  more.  Dari  is 
Egyptian  grain,  at  one  time  imported  for  i 
purpose  of  mixing  with  wheaten  flour. 

White  peas  improve  the  appearance  of  floi 
but  not  the  quality,  and  are  put  in  to  cheaf 
it. 

Water  in  excess. — The  natural  quantity 
water  has  been  estimated  at  66  parts  in  1£ 
many  practices  are,  however,  resorted  to 
increase  this  amount.  One  of  the  piincif 
moans  employed  to  attain  this  end  is  t 
addition  of  rice-flour,  which,  swelling  v 
absorbs  more  water  than  wheat-flour.  Pol 
toes  added  in  large  quantities  have  probab 
the  same  effect.  The  addition  of  rice 
highly  reprehensible,  as  the  amount  of  g^ut* 
contained  in  it  is,  when  compared  with  whei 
excessively  small,  and  potatoes  are  equal 
deficient  in  gluten. 

Another  method  employed  to  increase  i 
quantity  of  water  in  bread  is,  after  havi 
incorporated  with  the  dough  as  much  wai 
as  possible,  to  put  the  loaf  in  a  very  hot  ova 
this  causes  the  crust  to  form  speedily,  m 
thus  the  escape  of  water  is  prevented.  1 
same  object  is  to  a  certain  extent  effected, 
throwing  sacks  over  the  loaves  when  remo*" 
from  the  oven. 

Sulphate  of  copper. — Some  few  yean 
the  inhabitants  of  the  Continent  and 
country  were  considerably  startled  by 
discovery  that  many  of  the  Belgian 
were  in  the  habit  of  mixing  sulphaUa 
copper  with  their  bread,  for  the  purpose 
improving  its  appearance  and  making 
lighter. 

This  practice  has  also  been  resorted  t— 
Holland  and  in  some  parts  of  France. 
1844  a  whole  Belgian  fanuly  were  poii^ 
from    broad   adulterated    with  sulphaUtf 
copper :  before  that  date,  in  1841  and  K 
several   bakers   were   punished   with  C 
severity  for  this  offence.    The  quantitiei    1 
ordinarily  to  adulterate  bread  with  this 
stance  are,  according  to  M.  Kuhlmsnim» 
tremely  small,  viz.,  *47  grains  to  200  loA^ 
each  weighing  2*2  lbs.  avoirdupois ;  there 
however,  the  danger  of  unequid  admixtoA 

Sulphate  of  copper  added  to  bread,  ef< 
in  such  a  small  quantity  as  yv^ts  V^  ^ 
part  of  dough,  has  a  very  apparent  effect  01 
its  rising.  This  amount  {i.e.,  rt^  P^ 
would  be  equal  to  one  part  of  metallic  eoppe 
in  300,000  parts   of  bread,    or  -05  cf  th' 
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nlpbAte  of  copper  in  375  kilogrammes.  The 
propoitioii  which  gives  the  greatest  degree  of 
I^htneH  is  from  jWlnrv  *<>  xt^vv  part  to  1 
pvt  of  dough.  ShoiUd  a  hti^er  quantity  than 
tliii  be  osed,  the  bread  ia  too  moist,  it  becomes 
veiy  vhite,  and  acquires  a  disagreeable  odour, 
similar  to  the  smell  of  yeast. 

The  laigest  quantity  which  can  be  employed 

without  damaging  the  bread  is  ^^^  part  to 

1  put  of  dougb.     If  the  quantity  used  be 

lari^er  than  this,  the  bread  is  very  watery,  and 

presents  Uig^  cavities;    on  the  addition  of 

1-^  part  of  sulphate  of  copper,  the  paste 

Uoet  not  rise,  fermentation  is  stopped,  and 

^e  bread  assumea  a  green  colour. 

H.  Makpert  of  Poitiers  has  discovered  in 
'fcbe  wafer-bread  {pains  d  cacheter)  of  that 
'^«vn  Urge  quantities  of  vert  nUtis  (arsenite  of 
^M>pper).  Each  of  these  wafers,  weighing  about 
"^  grammes,  contained  about  30  to  35  per 
^stni.  of  the  poison. 

Tudieu  informs  as  that  specimens  of  the 
.99<uw  de  gUatine  have  been  found  so  highlv 
^^oloored  as,  in  point  of  fact,  to  consist  only 
^oi  t  mixture  of  sulphate  of  copper  and  iron. 

In  India,  a  vetch,  LcUhyrus  mUimu — Kessa- 
^■'W-dlioll— is  occasionally  used  with  wheat  and 
*»ttiey.  Dr.  Irvine  in  the  "Indian  Annals" 
^^M  described  a  peculiar  form  of  pnralysis  of 
"^ie  legs  which  this  vetch,  when  it  exceeds 
Tftpwt  of  the  flour,  gives  rise  to.  The  L, 
^-^»«m  has  the  sune  effect. 

Lime-water  has  been  recommended  by 
•■--*big  for  the  purpose  of  whitening  bread 
'*«<ie  from  musty  or  damaged  flour. 

i'towcopic  Characters  of  Bread,— Vnder 

'^  microscope,  starch-cells  broken  up  into  an- 

^^maisos,  or  greatly  enlarged,  and  striugy 

"•^■w  of  gluten,  are  usually  seen ;   besides 

^^  high  powers  frequently  discover  bacteria 

^  the  shape  of  rods,  the  source  of  which  is 

^^'^ly  the  yeast.    Great  caro  must  be  taken 

^  the  serious  mistake  should  be  made  of 

OuitikiDg  the  many  curious  forms  the  broken- 

^vhest-staroh  presents  for  adulteration. 

^yprsetice  and  the  constant  examination  of 

^  characters  of  unadulterated  broad,  and  a 

'"'ctieal  knowledge  of  the  appearauce  differont 

*^^-gruns  assume  after  being  more  or  less 

^S^  in  shape  by  cooking,  it  is  possible  to 

^•**ttbythe  microscope  rice-flour,  bean-flour, 

*»d  Indian    millet;    but  barley -flour   and 

W»toei  both  present  great  difficulties.   There 

^^cry  Uttle  diflteronce  in  the  shape  of  the 

^vHey  itarch-granule  and  that  of  the  wheat, 

*adm  the  process  of  bread-making  the  potato- 

^^^  v«  lo  changed  as  to  confuse  idl  their 

'■^ioetire  characters.    Bone-dust  and  a  few 

<ivker  mineral  adulterations  may  also  be  de- 

^*ted  by  the  microscope. 

i^— The  custom  of  mixing  alum  with 


bread  is  a  roraarkably  old  one,  at  any  rate  in 
this  country,  and  appears  to  have  been  prac- 
tised from  the  earliest  times.  It  is  used  to 
provent  an  excess  of  fermentation  when  the 
altering  gluten  or  cerealin  acts  too  much  on 
the  staroh,  and  it  also  whitens  the  broad ;  it 
does  not  increase  the  amount  of  water,  as 
generally  supi)osed,  and  it  enables  wholesome 
broad  to  be  made  from  flour  which  otherwise 
could  not  be  used. 

The  dangers  which  are  said  to  arise  from 
this  practice  have  probably  been  much  exag- 
gerated. The  amount  of  alum  added  is  roally 
small ;  indeed,  as  Mr.  Wanklyn  has  observed, 
the  addition  of  lai^e  quantities  of  alum  would 
ronder  the  bread  unsaleable. 

Alum,  Detection  and  Estimation  of.—T\\e 
detection  of  the  prosence  of  alum  in  broad  is 
easily  effected  by  Mr.  Horsley's  method.  An 
alcoholic  solution  of  logwood  containing  an 
excess  of  carbonate  of  ammonia  colours  alumed 
broad  blue.  To  use  the  test,  the  bread-crumb 
is  simply  soaked  in  the  liquid  for  six  or  seven 
minutes,  and  then  squeezed.  This  will  show 
the  prosence  of  alum  in  so  small  a  quantity 
as  7  grains  in  the  4-lb.  loaf.  With  such 
minute  quantities  the  colour  is  of  a  light 
blue,  and  there  aro  gradations  of  colour  up 
to  30  grains,  by  which  a  practised  observer 
can  estimate  the  quantity  of  alum  proseut. 
At  about  30  grains  the  colour  becomes  so  dark 
that  the  gradations  are  lost,  and  no  approxi- 
mation to  the  quantity  of  alum  can  be  made 
by  the  eye.  The  obvious  objection  to  the  test 
is  that  carbonate  of  magnesia  and  some  other 
substances  also  produce  a  blue  coloration .  Still 
the  analyst,  if  the  logwood  test  responds, 
knows  that  thero  is  something  wrong,  and  will 
submit  the  bread  to  a  closer  examination  ; 
while,  if  the  test  fails,  it  is  certain  the  broad 
does  not  contain  any  approciable  amount  of 
alum. 

Determination  of  Alum,— Of  the  numerous 
methods,  good,  bad,  and  indifferont,  which 
have  been  proposed  for  the  estimation  of  alum 
in  bread,  that  worked  out  by  Dupr6  (slightly 
modified  by  Wanklyn)  is  the  one  now  gene- 
rally practised.  lis  principle  is  this  :  the  ash 
of  bread  consists  of  silica,  common  salt,  phos- 
phates of  lime  and  magnesia,  a  trace  of  phos- 
phate of  iron,  and,  if  alum  be  present,  phos- 
phate of  alumina.  Phosphates  of  lime  and 
magnesia  are  soluble  in  acetic  acid,  phosphates 
of  alumina  and  iron  insoluble.  The  whole 
of  the  phosphates  are  therefore  precipitated, 
the  phosphates  of  alumina  and  iron  separated 
by  dissolving  the  others  out,  the  alum  and 
iron  weighed,  the  amount  of  iron  determined 
volumetrically,  and  the  difference  is  the 
alum. 

The  actual  operation  is  performed  by  taVAivv; 
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100  or  200  grammes  of  bread,  and  burning  it 
down  to  an  ash,  either  in  a  muffle  or  a  large 
platinum  dish.  The  ash  obtained  is  moistened 
with  from  5  to  10  c.c.  of  strong  hydrochloric 
acid,  and  then  30  or  40  c.c.  of  distilled  water  is 
added,  the  whole  filtered,  boiled,  and  the  preci- 
pitate well  washed  with  boiling  water.  The  pre- 
cipitate may  be  removed  from  the  filter,  burnt, 
and  weighed.  It  consists  entirely  of  silica. 
The  phosphates  are  in  the  filtrate  ;  the  filtrate 
is  accordingly  treated  with  5  or  10  c.c.  of  liquor 
ammonia,  which  precipitates  the  phosphates. 
Then  the  liquid  is  rendered  powerfully  acid  by 
acetic  acid,  boiled  and  filtered.  Phosphate 
of  alumina,  contaminated  by  a  little  phosphate 
of  iron,  remains  in  the  filter.  The  amount  of 
the  latter  substance  is  determined  by  a  volu- 
metric process  (best  by  the  ferrocyanide  of 
potash  test)  calculated  into  phosphate  of  iron, 
and  subtracted  from  the  weight  of  the  phos- 
phate of  alumina. 

Other  Mineral  Adulterationa.—lf  any  other 
mineral  adulterant  besides  alum  has  been  used, 
it  cannot  fail  to  be  detected  by  a  careful  exa- 
mination of  the  ash.  The  ash  of  bread  varies 
from  1*3  to  2  per  cent.  Any  weight  beyond  4 
per  cent,  most  certainly  must  be  looked  upon 
with  suspicion,  and  if  no  alum  is  found,  may 
be  examined  for  magnesia,  &c. 

Bread-Fruit  {Artocarpua  incisa),  nat. 
order  Orammaceoe.  Found  in  Central  Ame- 
rica, the  South  Sea  Islands,  and  the  islands  of 
the  Indian  Archipelago.  Its  composition  is 
principally  starch,  sugar,  and  water,  the  lat- 
ter in  the  large  proportion  of  80  per  cent.  It 
is  gathered  when  the  starch  is  in  a  mealy 
condition,  peeled,  wrapped  in  leaves,  and 
baked  between  hot  stones.  Its  taste  is  then 
very  similar  to  sweet  bread.  The  natives  of 
the  above  places  also  have  a  method  of  pre- 
serving it,  by  allowing  the  nitrogenous  parts 
to  putrefy  in  water-tight  pits.  They  ulti- 
mately obtain  a  msiss  of  the  consistence  of  soft 
cheese,  which,  when  required  for  use,  is  baked 
in  the  same  way  as  the  fresh  fruit. 

Bricks  and  Brick-Fields —Brick-fields 
exhale  a  very  peculiar  unwholesome  odour, 
the  exact  cause  of  which  still  remains  obscure. 
The  gases  which  are  evolved  from  the  kilns  are 
carbonic  anhydride,  carbouic  oxide,  and  sul- 
phuretted hydrogen,  mixed  with  sulphurous 
and  muriatic  acid  fumes.  Hence  it  is  very 
(quickly  fatal  if  breathed  in  a  concentrated 
form. 

In  the  burning  of  bricks  household  breeze  is 
used  as  a  fuel ;  in  other  words,  refuse  house- 
hold ashes,  and  these  nearly  always  contain 
salt.  The  alkali  combining  vrith  the  clay,  and 
formiog  a  fusible  glass,  sets  the  muriatic  acid 


free,  which  escapes  in  the  form  of  gw.  T^e 
remedy  for  this  is  easy.  The  brickmiker 
need  not  use  household  breeze  at  all,  bat  coke 
instead ;  or  if  he  use  household  breexe,  becsa 
purify  it  from  the  salt  by  exposing  it  to  the 
action  of  the  weather  for  some  time.  It  i> 
mainly  the  acid  fumes,  which  are  certainly 
preventable,  that  destroy  the  vegetato 
around  brick-fields  to  such  a  large  extent 

So  loud  have  been  the  complaints  in  tome 
parts  of  France  of  the  effects  of  brick-making 
on  the  surrounding  herbage,  that  in  the  north 
of  France  it  is  enacted— (1.)  That  bricbiball 
not  be  burnt  within  50  metres  (54iyardg)of 
the  public  road.  (2.)  That  the  ovens  shall  be 
covered  with  cloth  and  straw  matting  to  pro- 
tect the  neighbourhood  from  the  disagreeabto 
effects  of  the  smoke.  (3. )  Brick-fields  are  not 
allowed  to  be  established  near  nurseries;  and 
(4. )  the  ovens  are  only  permitted  to  bo  lighted 
at  night. 

Persons  whose  property  has  been  injured 
by  the  fumes  arising  from  the  brick-fomaces, 
can  in  France  recover  an  indemnity  fro©  iho 
owners  of  the  brick-fields  for  the  loss  stiitainod. 
In  England,  in  almost  all  the  actions  bro#t 
against  brick-manufacturers,  nothing  mc 
than  a  nuisance  has  been  established. 

Workers  at  this  particular  industry  are  nk* 
ject  to  many  complaints.  Those  obtaining  the 
clay,  which  necessitates  their  remaining  '^ 
hours  at  a  time  on  damp  and  humid  earth, 
are  frequently  attacked  with  obstinate  »<» 
weakening  fevers.  Those  whose  duty  it  is  to 
knead  the  clay  suffer  from  the  same  effe^ 
and  are  subject  to  diseases  which  are  likSv 
to  attack  those  whose  lives  are  pMied  on  damp 
soils. 

The  workers  who  attend  more  particol»«y 
to  the  baking,  suffer  not  unfrequently  ft*® 
disease  of  the  eye. 

The  grinders  are  subject  to  inflanunati^ 
of  the  synovial  sheaths  and  articulationi  "* 
the  hands.  This  particular  state  is  tcrm« 
by  French  writers  crciquemcni  det  li^Wf^^ 
(Kamazzini,  Turner,  Thackrah,  Haltobd.) 

Public  attention,  in  the  year  1873,  was  ^ 
ticularly  directed  to  the  state  of  the  chilli** 
employed  in  our  brick-fields  by  Mr.  0^^ 
Smith,  who  eloquently  pointed  out  the  degr*" 
dution  of  their  mental  and  physi«d  nat^rei 
directly  induced  by  the  conditions  ub^ 
which  they  obtained  a  laborious  livelihooj* 
Mr.  Smith  at  length  succeeded  in  getting  ^ 
Legislature  to  extend  the  principle  of  ***' 
Factory  Act  to  the  brick-fields. 

For  the  purposes  of  hygiene,  hoUow  •»* 
waterproof  bricks  are  the  best — the  first  vfi 
ventilation  and  lightness,  the  last  for  prefer^" 
ing  the  dryness  and  integrity  of  our  hom«^ 
under  all  the  vicissitudes  of  climate. 


ti  vekther,  eithsr  od  damp  loik  or  dijr 

TopTftrre  bnildingi  frotn  the  bUckealn  g  in  - 
CHtot  the  imoke  of  lu^  towiu.  Dr.  Angui 
nU  hu  recommended  the  lue  of  imooth 
ickL  "  Poliihed  or  filuied  briclu,"  lie  h;s, 
noli  render  the  nin  mpable  of  vaaliing 
t  oAoa  off,  but  eertainlr  it  irill  ba  much 
ia  not  to  allow  it  ever  to  utIts  there. 
fl  unportuice  of  preaerrin^  the  beauty  of 
lorigiiitl  materinU  i>  dailj  incieaaing," 
ritnwtly  >  peculiar  kiod  of  brick  {fomaeta 
k,  or  tUea)  »u  bruited  in  vin^ar,  md  the 
■id  nied  u  ■  BpeciSo  in  oataueoui  affee- 
■1.  It  enterad  into  ■  cente  UHd  for  her- 
ic  and  other  eruption*,  kc  To  the  Itrra 
■mua,  or  brick  -  earth,  the  ume  virtQea 
n  UBpwd.  Hot  brick)  are  lometimei 
d  to  applj  beat  to  ■  part,  ai  to  the  abdo- 
B  a  colic,  or  after  the  opentioa  for  popli- 
luenriim ;  or  reduced  to  a  very  fine  powder 
1  uied  with  fat,  am  an  applicatioD  to  her- 
lie  tad  pwric  aflectioni. 
C^moal,  co*l,  and  (ome  bttmmnDai  lub- 
iMa  baTe  been  amalgamated  together  in 
I  ^ape  of  bricki,  and  bave  been  found  a 
a>  ud  economical  fuel  Thej  are  retailed 
■In  the  title  of  fiiebricki. 
'bttlier  brick-making  or  brick-boming  ii  a 
■■uce  or  not  dependj  upon  circiunatancea. 
■  ii  there  uj  genenl  rule  aa  to  diatance 
■nttDpied  bon*e«  laid  down.  An  inj  onctiou 
>.  bmcier,  granted  in  the  caie  of  Roberta 
IWt  [IIS  L.  T.,  49],  in  which  the  burning 
•^(liaatSIOvanJjtram  habitation! ;  and 
■  daily  cttabliahed  that  the  f umea  from 
Wtk-UIn  reaching  dwelling-hottse*  are  a 
■WKa(Enn>  V.  Smith,  Trinity  Term,  1S67). 
^piadpal  cuei,  beeide*  the  two  quoted, 
■>>[  upon  bnek-haniinK  np  to  the  pteient 
H  m  Beardmore  r.  Tredwell,  injury  to 
•»  tniBi  brick-burning,  injunction  granted 
I U  J.,  Ch.  892  ;  7  L.  T,,  207) ;  Cavay  v. 
■fluttw,  allegation  of  convenionca  of  place 
—nt  to  an  action  (32  L.  J,,  C.  P.,  IW; 
CB.(N.  a),  470;  3F.  andF.,H);  Lu.- 
'^  T.  Steer,  the  faciok-bnrning  most  b«  a 
'''rill  injnry  to  property  oi  peraonal  com- 
111:LT.,219;  I5W.E.,im). 


conatruct  any  each  bridge,  viaduct,  or  arch 
at  the  eipenie  of  auch  proprietor! ;  they 
may  alio,  with  the  coiueab  of  two-third* 
of  their  number,  agree  to  pay,  and  may 
accordingly  pay,  any  portion  of  the  expeniei 
of  the  conatructioD  or  alteration  of  any  auch 
bridge,  viaduct,  or  arch,  or  of  the  purchaie  of 
any  adjoining  landi  reqoired  for  the  founda- 
tion and  inpport  thereof,  or  for  the  approiehe* 


. .  _ — Any  urban  authority  may  agree 
"xIk  proprietor*  of  any  canal,  railway,  or 
"■ny  to  adopt  and  maintain  any  eiiatjng 
prajfrted  bridge,  viaduct,  or  arch  within 
^  dittrict,  over  or  under  any  luch 
■^  nilway,  or  tramway,  and  the  ap- 
^W  thereto,  and  may  accordingly  adopt 
■dougtuB  the  aame  ai  parts  of  public 
"•<«  w  roads  maintainable  and  repair- 
"tt  Ihe  eipenae  of  auch  urban  aiithoritj  ; 
'  *di  iBthority  may  themaelvei  agree  to 


properties  reaerabliog  chlorine  and  iodine. 
Relative  weight,  SO;  theoretic  ip.  gr.  of 
vapour,  6'52S ;  (observed,  6'54 ;  ap.  gr.  of 
liquid  at  32°  F.  (0°  C),  3187.  It  i.  a  diain- 
fectant,  and  wai  uaed  largely  in  the  lata 
American  war  for  this  purpoae ;  but  it  hai 
not  found  much  favpur  in  thia  country,  aa 
chlorine  i>  more  active,  cheaper,  and  leaa 
irritating  to  the  lungs.  If  required  to  be 
used,  a  tolution  of  bromine  in  bromide  of 
potauium  ii  placed  in  Mocen  and  expoied  to 
the  air. 

-Sfe  Tbasis,  Injcbious,  ka. 


■tirred  with  boiling  water 
untU  it  ha*  the  oonuatence  of  haaty-pudding. 
Thia,  more  dilated  and  boiled  for  a  aliort 
time,  make*  porridge.    Stt  Oatheai.. 

Broth— A  very  nntritiona  broth,  contain- 
ing the  albumen  of  the  meat  a*  well  aa  the 
■olnbla  eitiBct,  ii  obtained  by  iof  using  a  third 
of  a  pound  of  minced  meat  in  14  ounce*  of 
cold  aoft  water,  to  which  a  few  drops  (4  or  6) 
of  muriati':  acid  and  a  little  aalt  (from  10  to 
IB  giaini]  have  been  added.  After  digesting 
for  an  hour  or  lo,  it  should  be  atrained  through 
a  sieve,  and  the  residue  washed  with  Soancei 
of  water,  and  pressed.  The  mixed  liquids 
thus  obtained  will  famish  about  a  pint  of 
cold  extract  of  mtat,  containing  the  whole  of 
the  soluble  coustituenta  of  the  meat;  and  it 
may  be  drunk  cold  or  slightly  warmed,  the 
temperature  rot  being  raised  above  100° 
P.,  tor  tear  of  coagulating  tho  albumen.— 
(Lethebt.)  In  brolh  we  find  the  following 
eubstancea  :  Albamen,  gelatine,  creatine,  fatty 
matter,  inosic  acid,  combined  with  baryta 
and  potaah  ;  several  complex  extractive  mat- 
tera ;  lactates,  phoaphates,  and  chlorides, 
united  with  potash  and  soda,  and  sometime* 
traces  of  limo  and  free  soda. 

BrnoU  (Bnicine)  C,3HhN,0,2H,0— Thia 
alkaloid  waa  discovered  by  Felletier  and 
Caventon  in  the  bark  of  Bracta  antidgteii- 
ttriea.  It  ia  also  associated  with  strychnine 
in  tfux  tomica. 

Brucia  oryatollises  in  colonrleu  tianapmnt 
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it  ie£iir>l;[.{lv  :reai«il  iriili  SxrlOd  i;.  of  U>17 
xiUm-tD:!.  vi>;cli  ;<r<niili.kui  cL«  ['U-viph.ttoi. 

Hcvtie  aeid.  boil-:-!  anil  lllceml.  I'b  "[iliicd 
iif  ■Iinnina.CbiiUbiinat'ilbyalittriiiiiiui'h.iCi.- 
xf  lr"n,  r«maiiu  in  the  alt«r.  The  anuuiit  ot 
tlie  latUr  •ul'at:ince  u  •li.-limiim«<l  V-j  a.  Tula- 
iiietna  |>raeeM  (bnt  by  the  femioy)iiu<t«  of 
|Mtuh  lOHt^ealRuLttol  into  phi><[ih;iU>  uf  iron, 
Hii'l  iiihtnictal  frum  iht:  wcyiit  of  the  pli.i*. 
jiliadi  of  uluniina. 

fffArr  M-iirnd  Advlttrarioiu.—U  m-j  othor 
iniiHinilailult-Tmtbchi<li.iiKluiahiialiciinuieil, 
it  «UIIIi>t  fail  tu  be  dctectirJ  by  a  rarcfnl  tin- 
iiiiniitliin  of  ths  mIi.  Tho  asli  of  btv.iil  vari«> 
fnHit  r  II  b,  2  jKir  .!.!nt.  Any  welfbt  bL-youJ  4 
|H>T  will.  Ill"*)  Gi'rUitily  niuat  Iw  lookiKl  upon 
with  niiHiiiriiin,  iin<1  if  im  alum  is  found,  inuy 
■>••  piHliiiunl  for  ma^Eiu-iiia,  Ac. 
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reboild,  or  secure,  and  recover  the  expenses 
from  the  owner;  and  if  he  does  not  pay  on 
demsnd,  a  justice  may  issue  a  warrant  and 
lerj  bj  distress ;  and  if  the  owner  cannot  be 
foaod,  or  sofficient  distresses  on  his  goods  and 
chattels  cannot  be  made,  the  authority,  on 
giving  twenty-eight  days'  notice,  may  sell  or 
othenrise  dispose  of  such  building  or  land, 
and  dedact  the  expense  out  of  the  compensa- 
tion proTided  to  the  owner  by  the  Lands 
CUoies  Consolidation  Act,  1845. 

Ko  building  may  be  erected  over  a  sewer 
without  the  written  consent  of  the  authority. 
-IP.  H..  s.  26.) 

A07  sanitary  authority  may  provide  build- 
Bgi  for  the  disposal  of  sewerage.  See  Bt- 
uws,&c 

BiiBi  {Uredo  caries,  Dec.  ;  Uredo  fixtides, 
BiTiE)— A  fungus  found  in  wheat.  It  has 
^  extremely  repulsive  odour.  The  siK>res, 
^hljr  magnified,  are  easily  recognised,  for 
they  are  large  and  reticulated. 

^nrgunHy—See  Wine. 

fiuseit's  Difliafeotini^  Fluid— A  con- 
5^Btrated  solution  of  chloride  of  zinc.    See 


Coodnot  of  —  Every  urban 

'^U^ority  is  to  maintain  and  provide  from 

^*>^«  to  time  offices  for  the  conduct  of  business. 

^wery  urban  authority,  not  being  the  coun- 

^  ^f  a  borough,  is  to  hold  an  annual  meeting, 

"^^  a  meeting  for  the  transaction  of  business 

**  ^«ast  one©  a  month.— (P.  H.,  s.  199.) 

^•very  local  authority  is  to  make  an  annual 

**ort,  in  such  form  and  at  such  time  as  the 

^^^•1  Government  Board  may  from  time  to 

/^^«  direct,  of  all  works  executed  by  them 

^^^^g  the  preceding  year,  and  of  all  sums 

'^'— *ived  and  disbursements  made  under  and 

^^^  the  purpoees  of  the  Public  Health  Act,  and 

^^^^t  pnUiali  the  same  in  some  newspaper 

^^''^^ulating  in  the  district,  and  send  a  copy 

Xhe  Local  Government  Board.— (P.  H.,  s. 

^or  further  information  as  to  the  conduct 
tmsiness,  see  Sanitart  Authorities,  Dis- 
tcTs,  Lcx;al  Boards,  &o. 

%BMor — Batter  principally  consists  of  the 

^'•^ty  portions  of  cow*8  milk.    By  violently 

^JS^Uting  cream,  the  oil  globules  of  the  cream 

^^v^eak  up,  coalesce,  and  form  a  fatty  mass, 

^^ch  is  washed,  pressed,  worked  up  by  the 

^^sad,  and  mixed  with  a  small  quantity  of 

**lt.   Batter  made  in  this  way  consists  of  fat, 

•■ane,  water,  and  salt. 

!•  The  fat  of  butter  consists  of  a  mixture  of 
^  (^yoeridet  of  the  fatty  acids,  palmitic, 
"^^VKf  tnd  oleic,  as  well  as  butyric,  caproio, 
cifrylie,  and  oaptie  acids. 


Palmitic  acid  is  derived  from  palmitine,  a 
white  solid  fusing  at  36°  C.  (96*8°  F.) 

Stearic  acid  is  deici^^^l  from  stearine,  which 
is  also  a  white  solid,  having  a  higher  fusing- 
point,  viz.,  63°  C.  (1454°  F.) 

Oleine  is  at  ordinary  temperatures  an  oily 
Uquid,  solidifying  at  6°  C.  (41-0°  F.) 

Butyric  acid  (C4Hg02)  occurs  in  no  other  fat 
except  butter.  It  is  a  volatile  liquid.  Sp.  gr., 
098 ;  relative  weight,  44 ;  boiling-point,  157° 
C.  (314*6°  F.)  This  acid  is  monobasic,  and 
forms  crystalline  salts  called  butyrates. 

Caproic,  capric,  and  caprylic  acids  are  also 
volatile.  Bromeis  estimated  the  volatile  acids 
in  butter  fat  at  2  per  cent.,  but  Messrs. 
Angell  and  Hchner  assert  that  butter  fat 
contains  nearly  10  per  cent,  of  volatile  acids. 
— (Butter,  its  Analysis  and  Adulterations,  by 
Arthur  Akoell  and  Otto  Hehner.) 

2.  Water. — The  amount  of  water  in  normal 
butter  may  vary  from  5  to  18  per  cent.  If 
under  5  per  cent.,  there  is  a  suspicion  of  the 
butter  having  been  adulterated  with  foreign 
fats  containing  no  water ;  if  above  18  per  cent. , 
water  has  probably  been  added,  or  the  proper 
degree  of  pressure  has  not  been  applied  to 
press  the  milk,  &c.,  out. 

3.  Caseine. — The  caseine  in  butter  varies 
from  2  to  5  per  cent.  An  undue  amount  of 
caseine  acts  as  a  ferment,  and  induces  decom- 
position. 

4.  SalL — The  salt  in  butter  averages  2*5 
per  cent.  ;  in  very  salt  butter  it  may  be  as 
high  as  28*6  per  cent.;  it  should  never  exceed 
8  per  cent. — (Op.  cit.,  p.  8.) 

Fresh  butter  is  of  an  equal  colour  through- 
out, and  has  an  agreeable  odour.  Streaks 
indicate  lard,  and  a  sour  smell  imperfect 
washing.  A  knife  thrust  into  rancid  butter 
acquires  an  unpleasant  smell;  the  rancidity 
is  due  in  great  measure  to  changes  in  the 
caseine.  Such  butter  has  been  known  to  pro- 
duce diarrhoea  and  indigestion. 

Methods  for  the  Preservation  of  Butter. — 
The  Tartars  and  the  French  have  been  long  in 
the  habit  of  preserving  butter  by  melting  it 
with  a  moderate  heat,  whereby  are  coagulated 
the  albuminous  and  curdy  matters  remaining 
in  it,  which  are  very  putrescible.  This  fusion 
should  be  made  by  the  heat  of  a  warm  bath 
about  176*  F.,  continued  for  some  time,  to 
effect  the  more  complete  purification  of  the 
butter.  If  in  this  settled  liquefied  state  it 
be  carefully  decanted,  strained  through  a 
tammy-cloth,  and  slightly  salted,  it  may  be 
kept  from  six  to  nine  months  perfectly  fresh. 
Dr.  Anderson's  plan  for  the  preservation  of 
butter  is  as  follows:  Take  of  saltpetre  and 
white  sugar,  of  each,  1  oz.;  best  Spanish  great 
salt  (or  Cheshire  large-grained  salt)  2  oz.,  all 
in  very  fine  powder;  mix  thoroughly,  and  add 
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(no) 
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1  oz.  of  this  mixture  to  every  pound  of  butter, 
and  thoroughly  incorporate  them  together.  The 
butter  thus  prepared  is  ^hen  to  be  pressed^ 
into  clean  glazed  earthenware  vessels,  or  well- 
seasoned  casks,  so  as  to  leave  no  vacuities. 
Batter  thus  prepared,  says  Dr.  Anderson,  will 
keep  in  a  cool  place  for  years,  and  will  bear 
a  voyage  to  the  East  Indies  if  it  be  packed 
so  that  it  does  not  melt.  At  the  end  of  the 
first  three  or  four  weeks  it  acquires  a  rich 
marrow-like  flavour,  which  no  other  butter 
ever  possesses.  M.  Breon  rccommeuds  that 
water  acidulated  slightly  (3  grammes  to  1  litre) 
with  acetic  or  tartaric  acid  should  be  added 
to  the  butter,  and  the  whole  placed  in  a  close- 
fitting  vessel.  This  plan  appears  to  answer  its 
purpose  remarkably  well. 

The  common  proportions  of  the  best  salt 
butter  of  the  shops  are— fresh  butter,  21  lbs. ; 
salt,  1  lb.  ;  saltpetre,  1  oz.  :  or,  fresh  butter, 
18  lbs.  ;  salt,  1  lb.  ;  saltpetre,  1.^  oz. ;  honey 
or  fine  brown  sugar,  2  oz. ;  this  latter  is  the 
best. 

Rancid  butter  may  be  restored,  or  in  all 
cases  greatly  improved,  by  melting  it  in  a 
water-bath  with  some  fresh-burnt  and  coarsely- 
lK>wdered  animal  charcoal  (which  has  been 
thoroughly  freed  from  dust  by  sifting),  and 
straining  it  through  clean  flannel. 

The  nutritive  value  of  butter  differs  but 
little  from  that  of  other  fats,  with  the  excep- 
tion that,  being  fat  in  one  of  its  most  pleasant 
forms,  more  can  be  taken  into  the  system  than 
in  the  case  of  other  edible  fats,  as  beef,  pork, 
&c.  The  nutritive  value  of  butter,  &c.,  may 
be  gathered  from  the  following  table : — 


Butter  and  ^ 
fats ) 


Water. 
15 


vw»        tuu    Cvbonnofoiu  AraiUU* 
"^       "***•        Burclu  C*rU>n. 
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AdvUrrations  of  Butter.— The  most  common 
adulteration  is  the  incort>oration  of  large  quan- 
tities of  water  with  the  butter.  Professor 
Calvert,  in  his  evidence  before  the  Parlia- 
mentary Committee,  remarks,  **The  quan- 
tity of  water  and  salt  that  such  an  article  as 
butter  ought  to  contain  is  2^  per  cent,  of  salt 
and  10  per  cent,  of  water."  Mr.  AVanklyn, 
however,  gives  the  amount  in  fresh  Devonshire 
butter  as  16*2  of  water  and  1*1  of  salt ;  and  in 
Normandy  butter  the  quantity  of  water  is 
161,  and  that  of  salt  1'8,  in  100  parts.  Mr. 
Wanklyn  examined  a  great  many  butters  sup- 
plied to  the  London  workhouses  ;  the  amount 
varied  from  8*6  to  23 '7  parts  of  water  in  a 
100  parts  of  butter,  the  samples  containing 
the  lowest  and  highest  quantity  being  de- 
scribed as  **  wretched."  Hassall  has  found 
as  much  as  35  per  cent,  of  water  in  butter, 
and  Messrs.  Angell  and  Hehner  42*35  per  cent. 
A  method  said  to  be  adopted  by  the  trade  to 


adulterate  butter  is  as  follows :  The  but 
is  brought  to  the  melting  -  point,  water  i 
salt  are  then  stirred  in  until  the  mixt 
becomes  cold.  The  inferior  kind  of  but 
known  as  **boBh"  {see  Bosh  Butteb)  is  o< 
sionally  mixed  with  starch,  generally  pott 
flour.  The  adulteration  is  only  practised 
a  certain  time,  and  depends  on  the  whole< 
price  of  butter.  Sir  John  Gordon,  Mayoi 
Cork,  in  his  evidence  before  the  Parlinment 
Committee,  mentions  curds  as  an  adulters^ 
to  which  butter  is  sometimes  subjected.  / 
mal  fats  are  also  occasionally  used,  sucb 
lard,  beef,  mutton,  veal,  and  horse  fat. 
process  has  lately  been  devised  by  M 
Mouries  (Pharmaceutical  Journal,  Octa 
1872)  for  mixing  beef  suet  with  butter. 

The  beef  suet  is  melted  in  warm  water,  ^ 
carbonate  of  potash  and. portions  of  f 
sheep^s  stomachs.  The  fat,  thus  separ- 
from  the  cellular  tissue,  is  cooled  and 
jected  to  hydraulic  pressure,  when  the  4 
margarine  is  separated  from  the  more  t 
stearine  (which  is  used  for  candle-mil 
and  mixed  with  milk,  with  a  little  of 
soluble  matter  obtained  by  soaking  c 
udders  in  milk,  and  with  annatto,  and  is 
churned.  This  process,  it  is  obvious,  c 
only  be  practised  on  a  large  scale. 

Scraped  carrots  and  annatto  are  the  eooc 
substances  used  to  colour  butter.  Ther^ 
practice  very  prevalent  of  making  fronn 
butter  a  so-called  fresh  butter.  Irish  0- 
butter  of  a  very  inferior  quality  is  xiwss* 
this  purpose.  This  is  repeatedly  washed 
water,  in  order  to  free  it  from  the  salt 
being  accomplished,  the  next  process  is  to 
it  frequently  with  milk,  and  the  manufsa' 
is  completed  by  the  addition  of  a  small  *l 
tity  of  sugar. 

SVheat-flour,  oatmeal,  pea-flour,  &c., 
also  said  to  be  used  for  the  sophisticatioi 
butter,  but  such  adulterations  are  extren 
rare. 

M.  Chevallier  gives  the  following  as  » 
of  the  adulterations  found  in  French  buttc 
Chnlk,  potato-starch,  cooked  potatoes,  wh< 
flour,  good  butter  mixed  with  butter  of 
inferior  quality,  carbonate  or  acetate  of  le 
saffron,  juice  of  carrot,  alkanette,  flowen 
marigold,  aspergrallus  berries,  the  fruit  of 
winter  cherry,  and  the  juice  of  celandinf 
give  it  a  yellow  colour. 

We  now  proceed  to  give  the  most  re< 
methods  of  analysing  butter. 

Analysis  of  Butter.— Tor   a  quantita 
analysis  of  butter,  the  best  process  is  i 
decidedly  the  one  devised  by  Mr.  Wank 
and  described  under  MiLK  ANALYSIS, 
processes  are  really  identical,  thus — 

Water, — Carefully  weigh  1  gramme  of 


BUT 


(I") 


BX7T 


(er,  ind  erapor&te  it  in  one  of   the  milk- 
Uilyai  pUtinom  dishes  (fig.  15)  from  four  to 


Fig.  15. 

**  hours,  or  even  more — ^in  fact,   until  it 
*^«es  to  lose  weight.     The  loss  of  weight 


is  the  water,  nnd  should  be  calculated  aud 
expressed  in  percentages. 

Fai, — The  dried.butter  is  now  to  be  heated 
with  ether  (the  ether  should  be  made  to  boil 
by  floating  the  dish  in  hot  water).  Several 
successive  portions  should  be  taken,  tbe  whole 
passed  through  a  filter,  the  filter  well  washed 
with  ether,  and  the  filtrate  evaporated  to  dry- 
ness and  weighed. 

Caseine  and  Ash. — The  residue  from  which 
the  fat  and  the  water  have  been  extracted 
is  now  to  be  taken,  carefully  weighed,  then 
burned  down  at  a  low  red  heat ;  the  residue 
remaining  is  the  ash,  the  loss  the  caseine. 

The  amount  of  ash,  practically  speaking,  is 
the  salt ;  but  if  there  is  any  doubt  as  to  its 
composition,  the  chlorine  may  be  estimated 
by  a  volumetric  solution  of  nitrate  of  silver, 
and  further  examined.  The  following  table 
shows  the  composition  of  a  few  genuine  and 
other  butters  examined  according  to  the 
same,  or  at  least  a  similar  process  to  the  one 
described  :— 


f'^Ni  Devonshire 

j^fonnsndy  batter 
^»^  butter 
'QtnuiMiy  butter 

itterfromVent- 
*ior 

^tter  from  Lon- 
don 


Fat. 


}827 
82-1 
78-491 
82*643 

86-280 


Ash- 
principally 
Salt. 


} 

}87- 


»» 


»t 


580 


47119 


11 
1-8 
8-528 
2-915 

6-600 
1-559 

2-689 


Water. 


Caseine. 


16-2 
16-1 


10-445 
9*305 

3-831 
23-981 

42-358 


2*536 
5*137 

3-289 
6-880  I 

r 
I 

7*834  -I 


Quality. 


Good 


»» 


Found  to  be 
adulterated 
with  foreign 

fat. 
Adulterated 
with  water. 
Adulterated 
with  water, 
and  contains 
an  excess  of 
curd. 


"Wanklyn. 


«» 


Angell  and 
Hehneb. 


»f 


>» 


»» 


»» 


^f>ft€ction  of  Foreign  Fats,— A  really  good 

for  the  accurate  detection  of  foreign 

has  been  long  a  desideratum.    We  believe 

this  a  little  time  ago  was  impossible,  but 

"^  the  observations  of  Dr.  Campbell  Brown, 

the  processes  of  Angell  and  Hehner,  will 

^'^^^We  any  admixture  of  foreign  fats  to  be 

^**«nnined.    Dr.  C.  Brown  proposed  placing 

^  Weighed  portion  of  butter  in  a  test-tube  |  of 

^xi  inch  in  diameter,  placing  the  tube  in  hot 

'^^ttt,  and  inserting  in  the  tube  a  thermometer 

^i*li  spear-shaped  bulb  ;  the  butter  is  melted, 

^'^  allowed  to  cool,  and  the  exact  point 

^""Bfvod,  both  when  the  stem  is  obscured  and 

»W  it  U  invisible  [tide  table). 

^I'S^  iod  Hehner  have  proposed  a  rather 


more  practical  plan  than  this.  A  bulb  is 
blown  the  size  and  shape  shown  in  fig.  16  ;  a 
little  mercury  is  put  into  it, 
until  it  weighs  3-4  grammes  ; 
and  if  made  properly,  it  dis- 
places 1  C.C.  of  water.  20  or 
30  grammes  of  the  butter  to 
be  tested  is  melted,  and  then 
poured  into  a  test-tube  and 
allowed  to  cool.  The  test-tube 
or  tubes  are  immersed  in  a 
capacious  beaker  of  water,  the 
little  bulb  dropped  on  to  the 
surface  of  the  fat,  a  thermo- 
meter  placed  in  the  water,  and  Fig.  16. 
heat  applied.    At  the  exact  moment  at  which 


Ur.  Uawall  hu  modifletl  thii  procen  h^ 
employmg  a  flo>t,  hiving  a  woiglit  of  '18 
KrammeiuidBToluiDoof  iibout  ■&  o.o.,  which 
ii  pUced  in  the  bottom  of  the  teit-tnbe,  and 
fixed  there  by  a  little  of  the  molisd  fat  The 
bulb  of  ths  thennometer  he 
fat  ilMlf ,  inateul  of  in  ths  water 
the  fats  before    remeltiiig   by 

S0°   F.,  aziJ    uwi  tubei  of  ^-iac 


Tbe  0 


impera' 


tha  float  rii«  ii  caref  oily  iioted- 

The  HYcrage  linkiDg-poiot,  ag  determined 
from  twenty-four  geDuine  button,  wu  SS'fi" 
C.  (95'r  F.),  the  higheat  and  lowert  in  the 
twBntr-fonrbeing363°C.  (97-34°F.Iaiid34-3° 
C.  (9374°  F.)  reipectively. 

Ths  linkiug-pointa  of  fata  other  than  butter 
Uier  give  u  foUowi  ;— 


They  alao  give  tbe  following  formtila  for 
caloolating  the  sioldng-point  of  a  mixture  of 
known  compoaition.  Multiply  tbe  percentage 
of  tbe  oonatituenli  by  their  reapective  linldng- 


Thero  ia  yet  another  plan,  to  whicht 
ist*.  perhapa,  will  give  prrferenee, 
ii  taldng  the  melting-point  of  a  fat  i 
lary  tube.  A  gUu  tube  about  -2  ol 
bore  ig  drawn  oat  at  the  end  nnt 
capillary.  Thii  fine  portion  ahould 
three  inches  long.  The  melted  fat 
up  to  the  height  of  about  an  inch,  ant 
to  eooL  ill.  Heiuh  reoommends  the 
mentof  twobeaken,  the  oneiuaide  i 
tbe  inner  beaker  containing  a  ther 
and  tbe  tabe,  with  a  Uttle  water  at  th 
of  the  beaker,  the  apace  between  the 
containing  water.  Heat  ii  applied  • 
doally,  about  tbe  rate  of  1°  F.  per 
and  the  exact  tempeiatare  at  whicl 
rita  carefully  noted.  There  are,  ol 
many  modifioatioDS  of  this  method, 
principle  ii  good,  and  admits  of  widt 
tion.  Sft  paper  on  tbe  melting.poiDt 
Proceeding*  of  the  Society  of  Analji 
by  HEiiiCH,  Thipe,  Anoell,  &o. 

itirroicopical  Kzaaiination  of  B\ 
thin  film  of  butter  placed  apoaagliM 
exnmined  by  tranamitted  light  ahowa 
granular  maaaoa,  and  cryatala  of  nJt 
Bie  no  cryatala  of  atearine  unleai  tl 
hag  been  f  oied.  Other  bodies,  aaeh  i 
&c,  may  be  detected  if  present.  8< 
also  may  be  gathered  by  examining  t 
polarised  light.  Dr.  C.  Brown'a  ti 
illoitrate  these  remarka. 

Beaides  determining  tbe  sinkin 
Mesna.  Angt'll  ami  Hrbner  hsTe  worl 
new  procest  for  estimating  ths  volat 
in  butter;  their  procesa  ia  shortly  aa 
and  depend"  upon  their  auertiou  tbi 
fat  (not  butter)  contains  nearly  10  i 

olatile  acids;    they  therefore 
butter  from  the  ourd.  water,  and  sal 
by  washing  with  hot  water,  or  mors 
~  laion.    A  wsighed  portion  of  thii 
batteifat  is  taken  and  aaiionified.   Tbi 

on  was  at  lint  effected  by  treat 
the  tat  with  a  concentrated  aolation  c 
potash  In  a  porcelain  dish,  but  the  pr 
been  much  simplified  lately  by  Mr.  Q 
of  rortsmoathibj  tbe  oseof  aleohoL 
to  four  grains  of  fat  are  weighed  inl 
celain  diab,  capacity  about  100  ia 
melted  over  the  water-bath,  and  tiea 
20  to  30  CO.  of  alcohol  or  tot 

. ;  three-quarten  of  a  stick  of 
added,  which  is  then  gradaallf  dissol 
little  water.    By  adding  tha  water 


BUT  (t 

mil  imtil  thii  point  ii  leaolwd,  no 
',  or  onlj  ft  tnnnent  one,  ii  piodnced, 
nrardi  it  mity  be  wed  freely.  The 
t  now  be  quite  freed  from  alcohol  by 
WluD  thii  poiat  ia  reached,  it  ranuuni 
clear,  hu  no  ipirituoiu  emeU,  and 
■oqiT  pellicle  fomu  on  the  lorf ace." 


[3)  Btra 

The  toap  ii  decampowd  by  dilute  aeid,  the  tatty 
acids  are  fnasd,  colleoted  ia  a  veighed  filter, 
and  thorooghlf  nihed  with  bailing  wRter.  Ai 
the  volatile  acida  are  voluble  in  water,  and 
palmitiD,  ileariB,  and  oleic  are  ioiolable,  the 
latter  remain  on  tbe  filter,  and  are  dii«d  at 
212*  F.  and  weighed. 
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Nothing  is  «eea  except  elobolei  and 

curd. 
Olobnle.,  particlee  of  curd,  cabicul 

cryitalaofiall. 
GlnlmLei,  oard,  and  ult.   Ddfs  nnl  polar- 

Ka  tStcT  beiB|ik<pt  tor  aini  aiDiiUiii 

poLulie  u/li!-        "''''' 
OlobqlM.  curd,  nnr!  iiill,    Atlor  baing 

krpt  (or  tlKhl  niDiitbs  fipost.)  to  luo  In 

■Mte.  but  caBUlm  do  cttsuIs  wb^ch 

poLirbe  llghh  nor  »(Ut  b.tii!  mollsd. 

Globules,  curd,  l»iie"ciT«»l»  of  isii'verT 
ndmereiu.     Tub   ooljr   Lhlngi  Tlilbit 
■  bich  poUutgE  Liehl  ire  (  tan  lain  and 
AbreL  ARcrbeinKkopli  ;»reitioi«] 

GJobulH,  coid,  largt  aod  numeram  crji- 

tng,  but  coniaina  no  fiiL  crjiiuli  ■Llch 
pululx  Ugbt. 

M  hlghlj  coloiu'«L  j^fterjilgbl  n|Onlh. 
palailae  Uiht  tfMi  being  nelied  an^ 

Gtobaln.  nrd.  Fabiol  crrilali  of  »U  ■ 
.tan  and  mhfr  crjsiiifc.  of  (ui  wlilcli 
pobuiic  light. 

Stellar  and  funifonn  eryatala  which 

F^  o£  cry.t»h  which  poliiri«e  light. 
Stellar  miuHi  nhioh  polutte  llEbt. 
Corpuaclaa  and  radiating  mauea  of 
criBtala  whicb  polariie  li^^t. 

Stare  and  radiating  nmuet  of  ory>- 

tall  which  polarise  light. 
GlobnUi    and    .aJt,    broltea    rtnr- 

whiflh  pulnrise  light 
GlohuleB,  cnrds.   lalt,  and  minntt 

Btan  which  polttriiB  light 
Globola,  inrd,  talt,  colouring-iDollfr  ^ 

ttan  and   othM  cijitULiDS  particle. 

nhkb  poUrlse  t  lull  I. 

tter,b.rtqiulit? 

[tier,  low  quality 
L  butter 

aibotter 

ifaompalmi) 
.™llyp.lmi.| 

ifromtaiiiiw;... 

■ith    20  pur) 
WIdw.  Stoar-> 
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The  average  of  twelve  analyses  gave  85*85 
per  cent,  of  fixed  acids,  and  they  show  that 
the  difference  between  the  quantity  of  fatty 
acids  in  butter  and  other  fats  averages  9*65 
per  cent.  An  adulteration  of  100  per  cent,  of 
foreign  fat  gives  a  difference  of  9*65  per  cent. ; 
10  per  cent.,  *965,  &c.  It  is  probable  that 
the  process  in  skilled  hands  is  of  value. 

The  Society  of  Analysts  have  proposed  to 
consider  butter  adulterated  which  does  not 
contain  80  per  cent,  of  butter  fat.  See  Adul- 
teration, &C. 

Butierine — A  substitute  for  butter,  intro- 
duced into  this  country  from  New  York. 

**  In  general  appearance,  taste,  and  consist- 
ence it  is  very  similar  to  ordinary  butter; 
but  notwithstanding  that  its  solidifying  point 
is  lower  than  that  of  some  butters,  it  retains 
much  of  the  peculiar  crumbly  texture  and 
fracture  of  dripping. 

"  It  softens  at  78"  F. ,  and  meltsat  86°.  When 
heated  and  slowly  cooled,  it  obscures  the  ther- 
mometer at  62°  and  solidifies  at  60°.  It  con- 
tains— 

Water  ....  11-25  to   8*5 

Salt 1-03  to   6  6 

Curd, -STto   0« 

Fat, 8715  to  85-4 

Coloaring-mattcr,  

100-00    100-0 

**  The  fat  consists  of  oleine,  palmitine,  mar- 
garine (?),  a  trace  of  stearine,  and  abqut  5  or  6 
per  cent,  of  butter.  When  dissolved  in  about 
four  times  its  weight  of  ether,  and  allowed  to 
evaporate  spoiltaneously,  it  does  not  deposit 
any  fat  until  more  than  half  of  the  ether  has 
passed  off,  and  if  the  temperature  is  not  below 
60°,  the  deposit  is  not  solid. 

"The  first  deposit,  when  dried,  fuses  at  108°; 
the  second  deposit  fuses  at  88°,  and  solidifies 
at  64°.  . 

**  Under  the  microscope  butterine  does  not 
appear  to  consist  of  acicular  crystals  of  fat,  but 
of  irregular  masses,  containing  a  few  butter- 
globules,  particles  of  curd,  and  crystals  of  salt. 
With  polarised  light,  the  irregular  crystalline 
structure  is  beautifully  seen,  and  is  clearly 
distinguishable  from  butter  which  has  been 
melted  and  recongealed.  When  old  and  ran- 
cid, it  acquires  the  odour  and  taste  of  drip- 
ping, but  it  keeps  longer  undecomposed  than 
butter.  When  fresh,  it  is  a  wholesome  substi- 
tute for  real  butter,  and  if  not  brought  into 
the  market  as  butter,  no  one  can  reasonably 
take  exception  to  its  sale. 

**  Butterine  may  be  detected  by  the  follow- 
ing characters : — 

"  1.  Its  crumbly  fracture. 

"2.  Its  loss  of  colour  when  kept  melted  for 
a  short  time  at  212°. 


"  3.  The  behaviour  of  its  ethereal  tolutio 
**  4.  Its  action  on  polariied  light.**— (D 
Campbell  Brown.) 

Bntyrio  Sther  (C,HaC4H70s)— Thissa 
stance  has  been  found  useful  aa  a  diainf eotaz 
Sec  Disinfectants. 

Bylaws,  by  the  summary  powers  tb 
give,  greatly  increase  the  power  of  saoita 
authorities.  Urban  sanitary  authorities  t 
enabled  to  avail  themselvra  of  bylaws  ia 
very  considerable  extent,  whereas  rural  sc 
tary  authorities  can  only  make  bylaws  iz 
few  matters.  There  can  be  little  doubt  id 
it  would  be  a  beneficial  reform  to  allow  rv 
sanitary  authorities  the  same  powers  witlc 
spect  to  this  matter  as  urban,  and  to  Iulj 
proper,  authorised,  official  code  of  bylaws^ 

All  bylaws  made  by  a  local  authority  im 
be  xmder  their  common  seal,  and  any  b^ 
may  be  altered  or  repealed  by  a  sul 
bylaw  ;  but  no  bylaw  is  of  effect  if 
to  the  laws  of  England.— (P.  H.,  s.  182. y 

Local  authorities  may  impose  penalti^ 
bylaws  not  exceeding  £5  ;  and  in  the 
a  continuing  offence  a  further  penalty,  not 
ceeding  40s.  per  day,  aft«r  written  notice  ;  a 
they  are  to  be  so  framed  as  to  permit  ihc  j 
covery  of  a  lesser  sum. 

Bylaws  are  of  no  effect  until  confirmed  i 
the  Local  Government  Board. 

A  copy  of  the  proposed  bylaws  are  to  1 
kept  at  the  office  of  the  local  authority  for  ox 
month,  and  any  ratepayer  may  inspect  it 
proposed  bylaws  without  the  payment  of  •* 
fee  or  reward;  and  the  clerk  of  any  loci 
authority,  on  application,  is  bound  to  famK 
any  ratepayer  with  a  copy  of  such  propo»* 
bylaws,  or  any  part  thereof,  on  payment  < 
6d.  for  every  hundred  words  contained  ' 
such  copy. 

Notice  of  intention  to  apply  for  confirO*; 
tion  of  the  proi>osed  bylaws  must  be  give©  * 
one  or  more  local  newspapers  one  month  b 
fore  applying.  These  conditions  having  be* 
fulfilled,  the  Local  Government  Board  id* 
confirm  them  or  not ;  but  if  confirmed,  tJ 
confirmation  of  no  other  authority  ii  neo< 
sary.-(P.  H.,  s.  184.) 

All  bylaws  made  for  sanitary  purposes  tf 
duly  confirmed  are  to  be  printed  and  hung  ^ 
in  the  office  of  the  local  authority.  A  copy 
to  be  delivered  on  application  to  any  rai 
payer  of  the  district  to  which  the  byla* 
refer ;  and  in  the  case  of  a  rural  authoril 
a  copy  of  the  bylaws  must  be  transmitted 
the  overseers  of  every  parish  to  which  1 
bylaws  relate,  to  be  d^osited  with  the  p< 
lie  documents  of  the  x>arish,  and  to  be  opes 
the  inspection  of  every  ratepayer  of  the  pax 
at  all  reasonable  hours.— (P.  H.,  s.  185.) 


(IIS) 
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4  KDj  DjlawB  made  by  a  local 
tber  than  a  town  council,  signed 
I  by  the  clerk  to  be  a  true  copy, 
been  duly  confirmed,  is  to  be  re- 
idence  in  courts  of  law. — (F.  H., 

[lions  of  the  Public  Health  Act 
>  Inlaws  of  a  council  of  a  borough 

5  It  6  Wm.  IV.  c.  76. 

ring  matters  may  be  regulated  by 

liiafy  authoriti^  may  make  by- 
un  power  to  do  so  with  respect 

:ept  80  as  to  be  injurious  to  health. 

posalof. 

teaming  of,  regulation  of,  &c. 

mtA-Aottjef. 
"or  hire. 

closing  of,  when  unfit  for  habita- 
;e  of,  ventilation  of,  walls  of  new 
secure  stability  and  prevent  fire, 
itions,  and  spouts  of  buildings. 
unds,  management  of. 
leetings  and  general  arrangements 


ineefrom. 

anee  from. 

cleaning  of. 

arriaget  (including  drivers),  and 

«,  mules,  and  asses  let  for  hire. 

1,  lodging  of,  &c. 

tmbliCf  management  of. 


Lodging-houaeSj  labouring  classes*. 

Lodging-hoiues  {commoji)f  number  of  persons 
to  occupy,  registration  of,  inspection  of,  cleans- 
ing of,  &c. 

Markets,  management  of. 

MortuarieSf  management  of. 

Museums,  public,  management  of. 

Officers  and  servants,  duties  and  conduct  of. 

Privies,  cleansing  of,  &o. 

Refuse,  rubbish,  kc,  removal  and  preven- 
tion of. 

Slaughter-houses  and  knackers*  yards,  regu- 
lation of. 

Snow,  nuisance,  &c.,  arising  from. 

Streets,  level,  width,  construction,  and  sew- 
age of  new  streets. 

Trades,  offensive,  newly  established. 

Tramways, 

Rural  sanitary  authorities  have  power  to 
make  bylaws  with  respect  to — 

The  cleansing  of  footways  and  pavements 
adjoining  any  premises. 

The  removed  of  house  -  refuse  from  any 
premises. 

The  cleansing  of  earth-closets,  privies,  aRh- 
pits,  and  cesspools  belonging  to  any  premises. 

The  lodging  of  hop-pickers,  &c. 

Regulations  as  to  the  number  of  persons  to 
occupy  lodging-houses. 

Registration  of,  inspection  of,  and  enforcing 
cleanliness  in  lodging-houses. 


is  a  term  used  in  relation  to 
waterworks ;  it  means  a  channel  by  the  side 
of  the  reservoir  to  convey  away  the  flood-dis- 
charge of  the  streams  supplying  the  reservoir. 


0. 


—  Cabbages  are  useful  for  their 
properties  and  the  salts  they 
ey  hold  a  large  quantity  of  water 
es — no  less,  indeed,  than  90  per 
ontain   a  nitrogenous   principle 
hence  the  disagreeable  odour  of 
ich  cabbages  have  been  boiled, 
)us  development  of  sulphuretted 
"he  chemical  composition  of  cab- 
similar  to  that  of  the  carrot. 
DiZTARIES,  &c. 

jcAd—See  Acid,  Caffeic. 

;C8HioN40,),  syn.  Titeine— This  is 
aUndoid  discovered  by  Robiquet 
fc  is  found  in  tea,  Paraguay  tea, 
.  cocoa,  according  to  Dr.  Sten- 


house,  the  average  amount  in  the  different 
substances  being — 


Theine  or 

Caffelue,  per  oen 

Guarana  or  Brazilian  cocoa    . 

.         .         5  07 

Good  black  tea        ... 

218 

Black  tea         .... 

1-97 

Dried  coffee-leaves 

l-2tf 

Mat<$  or  Paraguay  tea 

1-20 

Various  samples  of  coffee-beans 

0-8  to  1-00 

Liebig  found  the  proportion  of  caffeine  to 
the  pound  of  coffee  in  six  samples  to  be  as 
follows : — 


Martinique  . 

Alexandrian 

Java    . 

Blocha 

Cayenne 

St.  Dominique 


32  grains,  or  0*45  per  cent. 


22 
22 
20 
19 
16 


»» 


0-31 
0-31 
0-27 
0-27 
0-22 


»» 
I) 
I* 


Caffeine  ia  soluble  in  100  parti  of  cold 
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water,  freely  soluble  in  hot  water.    It  form 
crystallisable  salts   with  bichloride   of  pla- 
tinum, terchloride   of   gold,  sulphuric   and 
hydrochloric  acids. 

Caffeine  may  be  prepared  by  boiling  raw  or 
unroasted  coffee  in  water,  and  adding  subace- 
tate  of  lead  to  the  filtered  decoction  to  throw 
down  the  retractive  and  colouring-matter. 
The  excess  of  lead  is  next  precipitated  with 
sulphuretted  hydrogen,  and  the  liquid  filtered 
and  eiraponited  by  a  gentle  heat.  The  residuum 
is  then  dissolved  in  boiling  water,  the  solution 
agitated  with  freshly-burnt  animal  charcoal, 
filtered,  evaporated,  and  crystallised.  By  re- 
dissolving  the  product  in  hot  alcohol,  it  may 
be  obtained  in  white  shiDing  silky  filaments 
as  the  solution  cools.  Or  it  may  be  obtained 
by  VogePs  process.  An  extract  of  powdered 
coffee  is  made  with  commercial  benzole ;  this 
being  distilled  off,  leaves  an  oil  and  caffeine 
behind.  The  oil  is  then  removed  by  a  little 
ether,  or  by  hot  water,  from  which  latter 
liquid  the  alkaloid  crystallises  on  cooling. 

From  a  hot  infusion  of  tea-leaves  it  may 
be  obtained  by  the  process  first  mentioned. 
Liebig  states  that  theine  is  related  to  kreatin- 
ine,  and  to  glycocol,  which  we  may  suppose  to 
exist  in  gelatine  coupled  with  another  com- 
pound. According  to  this  observer  there  are 
no  drinks  which,  in  their  complexity  and  in 
the  nature  of  certain  constituents,  have  more 
resemblance  to  soup  than  tea  and  coffee. 

The  physiological  effects  of  theine  are  not 
yet  completely  investigated.  Mr.  Cooley  took 
20  grains  daily  for  above  a  month  without 
any  very  decided  symptoms. 

Demberts,  however,  shows  that  in  large 
doses  it  is  fatal  to  animals,  inducing  tetanic 
stiffness  of  the  muscles,  an  increase  in  the 
frequency  of  the  heart's  action,  and  increased 
reflex  action.  Hence  it  has  been  proposed  as 
an  antidote  in  cases  of  opium-poisoning. 

Gagliarl  Paste— See  Macoaroni. 

Galoinm,  Chloride  of  (CaCls)— Chloride 
of  calcium  is  largely  used  as  a  disinfectant. 
{See  Chlorine  and  Disinfectants.)  When 
dissolved  in  water,  the  crystals  produce  great 
cold,  and  hence  are  frequently  employed  as  an 
ingredient  in  freezing  powders.  In  the  labora- 
tory, chloride  of  calcium  is  used  for  the  pur- 
pose of  drying  gases  and  absorbing  the  water 
from  ethereal  and  oily  liquids  in  organic 
analysis.  It  is  used  also  for  the  rectification 
of  alcohol,  and  as  a  chemical  reagent  in  de- 
tecting certain  organic  acids.  It  is  found  in 
water,  and  if  it  exists  in  any  considerable 
quantity  it  renders  it  hard.  See  Chlorine 
and  Lime. 

Galouli— Calculus,  or  stone  in  the  bladder, 
is  to  some  extent  due  to  drinking  hard  water. 


The  evidence  is  perhaps  not  quite  so  istis* 
factory  as  might  be  desired,  still,  when  the 
prevalence  of  stone  in  Norwich  and  Norfolk, 
where  they  certainly  use  hard  water,  is  eom* 
pared  with  that  of  districts  where  soft  mUt 
is  used,  and  when  animals,  such  as  sheep,  ars 
known  to  be  affected  in  the  limestone  distiidi, 
and  escape  in  other  localities,  the  infereBN 
naturally  drawn  from  the  circumstances  is  tiuft 
the  water,  which  is  the  only  essential  pobt 
in  which  these  various  localities  differ,  u  thi 
cause  ;  but  accurate  analyses  and  inquiiiaiOB 
a  laige  scale  are  yet  wanting. 

Galorigeii— This  is  a  stove  figUTBdaai 
described  under  art.  Wabmiiio. 

Gamp  Fever— iS^M  Fevkb,  Ttfhu& 

Gamphor  (CioHieO)— A  erystalline  nb- 
stance,  only  obtained  in  large  quantitisifroiB 
two  plants,  vis.,  Camphcra  offidnarum  and 
Dryobalanope  aromatiea,  -  It  is  found  in  omU 
quantities  in  other  plants.  Camphor  ii  > 
weak  antiseptic,  but  is  of  no  Talue  wbaiiw 
as  a  disinfectant.  It  does  not  prevest  ^ 
growth  of  mould,  nor  will  it  destroy  lowvcft* 
table  growths  unless  in  considerable  qsasti^* 
As  a  medicine  its  action  is  directly  on  tbe 
nervous  system ;  an  overdose  prodnoei  gi^ 
ness,  delirium,  coma,  and  even  death.  1M 
children  poisoned  by  camphorated  oil  tdbff^ 
from  convulsions,  puiging,  Tomitiagi  tf^ 
coma;  and  one,  an  infant  eighteen  mostbi 
old,  died  in  seven  hours.  The  dose  in  ssc^  " 
these  cases  was  about  90  grains.— (J<NW 
de  Chimie  Medicale.)  The  smallest doii<» 
record  which  has  caused  serious  symptooi* 
20  grains.  Monobromated  camphor  hsi  bM* 
recently  proposed  as  an  antidote  forstiyduo** 
See  Camphor,  Monobromated  ;  Stetobiu. 

Gamphor,  Monobromated  (CioHu^ 
O)— This  compound  is  prepared  by  gr&i^o^ 
adding  2  parts  of  bromine  to  1  of  pnlterii^ 
camphor  in  a  large  flask.  The  mixtux*'* 
distilled  in  a  water-bath,  and  the  npaoi*i 
consisting  of  hydrobromio  acid  gas,  brooin^ 
and  camphor,  conducted  into  an  alkaline  lot^^* 
tion.  The  impure  monobromated  esmpli' 
remaining  in  the  flask  is  purified  bj  tn*^ 
ment  with  boiling  distilled  water,  and  nl^ 
mately  dissolved  in  boiling  alcohol  and  filUi*^ 
through  animal  charcoaL 

Monobromated  camphor  crystallises  ^ 
colourless  prismatic  needles.  It  is  insolQli''' 
in  water,  but  soluble  in  alcohol,  fixed  ^ 
volatile  oils,  ether,  carbonic  disulphide,  d^ 
roform,  &c.  It  has  been  proposed  as  ^ 
antidote  to  poisoning  by  strychnine. 
Strychnia. 


Gamphorio  A/oHd—SeeAcw,  Camphor 
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pSi  WiKwnnprnenta-^Enoampments 
Minto— 

adental  or  flying  camps, 
ttionary  camps. 

tte  of  flying  camps  in  actnal  warfare, 
'  important^  seldom  admits  of  much 
L  With  stationary  camps  the  case  is 
L  nie  principal  things  to  be  considered 
mn  of  site,  proximity  to  water-supply, 
B,  and  aspect.  Special  care  should  be 
I  temperate  climates  not  to  encamp 
row  valley.  The  cold  night  air  being 
inks  into  the  Talleys,  and  there  night 
ra  keenest.  A  moderate  elevation, 
ig  the  men  from  the  cold  winds,  and 
liie  slope,  so  that  there  will  be  plenty 
v  sorfaoe-drains,  is  best.  The  tents 
M  a  little  distance  from  each  other, 
i  erammed  together,  for  the  sake  of 
:  the  eye.  They  should  be  well  venti- 
ad  the  ground,  as  a  rule,  should  not 
rated  within.  A  trench  should  be  ex- 
round  each  tent  4  inches  deep,  and 
otto  a  surf  a<»-drain  running  in  ftont  of 
n  In  camps  of  position  the  floor  of 
s  it  often  boarded,  and  the  tents  them- 
iiaed  on  a  wall  of  stones  or  earth ;  but 
r  eases  the  floor  may  be  covered  with 
waterproof  sheeting,  or  straw.  In  any 
Ith  and  refuse  are  liable  to  collect 
the  eovering  ;  hence  the  boards,  &c., 
be  frequently  removed  for  the  sake  of 
eas.  Latrine*  are  generally  placed  at 
'  of  camps  in  the  form  of  long  deep 
I,  and  earth  is  thrown  in  them  daily ; 
ear  the  surface,  another  trench  is  dug, 
on.  A  urinal  is  also  generally  con- 
I  near  the  trench  with  a  sloping 
nmning  into  it ;  and  men  should  not 
red  to  urinate  around  the  tents.  All 
inimal  or  vegetable,  should  be  burnt 
» of  position  should  be  changed  from 
time.  No  old  camping-ground  should 
mpied. 


I — A  thick  viscid  oleo- 
from  the  Abiet  hdlsamea^  a  tree 
wn  growth  in  Canada  and  the  State  of 
It  is  largely  employed  as  a  medium 
mting  microscopic  objects.  Canada 
is  especially  used  for  mounting  trans- 
>b}ects  ;  the  pure  balsam,  however,  is 
k  for  use,  and  requires  to  be  diluted 
tritof  turpentine,  chloroform,  &c,  to 
it  sufficiently  fluid  to  permeate  the 
re  to  be  exhibited.  Bir.  William  Henry 
a  the  '*  MicroscopicalJoumal,"  describes 
of  mounting  objects  in  a  mixture  of 
>  and  chloroform.  Take  a  quantity  of 
lest  balsam  procurable,  and  place  it  in 
a  gbsa  cup,  and  mix  with  it  as  much 


chloroform  as  will  make  the  whole  quite  fluid, 
so  that  a  very  small  quantity  will  drop  from 
the  lip  of  the  contaioed  vessel.  Then  put  this 
prepared  balsam  into  long  thin  half -ounce 
vials,  and  cork  and  set  them  aside  for  at  least 
a  month.  The  advantage  of  having  it  ready 
made  is  that  there  is  no  waste,  and  none  of  the 
usual  and  troublesome  preparation  required 
for  putting  up  objects  in  Canada  balsam ;  and 
if  it  has  stood  for  some  time,  it  loses  the  yellow 
tinge  which  is  observable  in  most  samples 
when  first  mixed,  and,  moreover,  air-bubbles 
escape  more  readily.  Professor  Butherford  of 
Eliog^s  College,  London,  prepares  the  Canada 
balsam  in  the  following  manner :  (1.)  Take 
pure  Canada  balsam  and  place  it  in  a  saucer 
or  other  shallow  vesseL  (2.)  Cover  the  vessel 
with  bibulous  paper  to  exclude  dust.  (Z,) 
Dry  it  in  an  oven  at  a  temperature  not  above 
150°  F.,  until  when  it  cools  it  becomes  as 
hard  as  ice.  (4.)  Dissolve  this  crystalline 
balsam  in  chloroform  or  oil  of  turpentine.  A 
solution  in  the  former  medium  dries  most 
rapidly,  but  a  solution  in  turpentine  is  gener- 
ally preferable  for  mounting  sections  of  tissues. 
Canada  balsam  is  suitable  for  mounting  un- 
softened  bone,  tooth,  hair,  and  most  tissues 
which  have  been  hardened  in  alcohol  or  chromic 
acid.  Canada  balsam  is  now  being  replaced  by 
Dammar,  which  see. 

Ganalfl — The  waters  of  a  canul  are  gener- 
ally impure,  for  they  are  contaminated  by 
vegetable,  organic,  and  other  refuse  matter 
being  thrown  into  them.  The  mud  found  at 
the  bottom  is  generally  black  and  foetid,  giving 
forth  various  odours,  that  of  sulphuretted 
hydrogen  predominating.  The  neighbourhood 
of  a  canal  will  be  more  or  less  unhealthy  as 
its  waters  differ  in  foulness.  In  this  respect 
a  canal  has  the  same  effect  upon  the  locality 
through  which  it  runs  as  any  other  course  of 
water.  Canals  may  be  said  to  be  interme- 
diate between  running  streams  and  stagnant 
waters. 

Nothing  in  the  PubUc  Health  Act,  1875,  is 
to  affect  injuriously  the  navigation  or  use  of 
canals,  or  to  interfere  with  the  towing-path. 
Nothing  in  the  Act  is  also  to  affect  the  supply 
of  water  to  the  canal,  or  to  interfere  with  any 
of  its  bridges —(P.  H.,  s.  327.) 

Nothing  in  the  PubUc  Health  Act,  1875, 
authorises  a  local  authority  to  interfere  with 
the  waters  of  a  canal  or  its  feeders  so  as  to 
injuriously  affect  the  supply,  fall,  or  quality 
of  the  water.— (P.  H.,  s.  332.) 

Any  person  or  persons  authorised  by  Act  of 
Parliament  to  navigate  on  any  canal,  or  de- 
mand tolls  or  dues  in  respect  of  such  naviga- 
tion, may  at  their  own  expense  take  up  or 
alter  sewers,  drains,  pipes,  or  ouWetta  v*AsVut& 
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under  or  interferlDg  with  the  canal,  or  its 
towing-path,  providing  they  substitute  others 
equally  eflfoctual.— (P.  H.,  s.  331.) 

Any  difference  of  opinion  with  regard  to 
whether  the  pipes,  &c.,  substituted  are  equally 
efficient  with  the  former  ones,  is  to  be  settled 
by  arbitration. —(P.  H.,  s.  333.)    See  Abbi- 

TBATION. 

Gaiioer  — This  word  Oiterally,  a  crab)  is 
now  the  general  name  given  to  a  malignant 
growth  mainly  composed  of  cells.  Its  charac- 
teristic feature  is  recurrence,  and  the  leading 
and  most  striking  principle  distinguishing  it 
from  other  growths  is  its  malignant  nature, 
by  which  it  infiltrates  itself  into  surrounding 
tissues,  instead  of  being  limited  by  a  capsule 
or  other  investing  membrane.  In  a  sanitary 
point  of  view,  the  cause  and  prevention  of 
cancer  are  of  more  importance  than  either  the 
classification  or  symptoms  of  the  disease. 

There  arc  many  remarkable  facts  on  record 
showing  that  the  old  notion  of  the  contagious- 
ness of  cancer  has  been  too  hastily  thrust  aside. 
The  author  has  made  some  investigations  of 
the  causes  of  cancer,  which  are  at  present 
far  from  complete.  The  principal  conclusions 
the  inquiry  at  present  appears  to  lead  to, 
however,  as  to  its  relation  to  consumption,  and 
as  to  its  contagious  qualities,  are  as  follows : — 

1.  There  is  no  connection  between  consump- 
tion and  cancer,  as  asserted;  they  are  each 
independent  diseases. 

2.  Cancer  in  certain  cases  is  contagious.* 

3.  Cancer  is  analogous  in  its  course  to  a 
fever.  A  cancer  germ  is  introduced  from 
without.  There  is  a  period  of  incubation  and 
a  period  of  manifestation. 

4.  The  period  of  incubation  is  for  the  most 
part  excessive— not  days,  nor  months,  but 
years ;  hence  many  die  of  other  diseases  who 
would  have  died  of  cancer ;  hence,  also,  it  is 
the  old  who  principally  die  of  oancer. 

That  cancer  is  contagious  is  rendered  in  the 
highest  degree  probable  by — 

(1.)  Its  remarkable  increase  in  certain  dis- 
tricts, e.g, — 

In  the  union  of  Dulverton,  from  1837  to 
1873,  a  period  of  thirty-seven  years— in  other 


*  "The  prevalence  of  phthisis  in  the  armies  of 
Europe  is  probablj  due  in  part  to  the  inhalation  of 
expectorated  tubercular  matter,  dried,  broken  up 
into  dust,  and  floating  in  the  air  of  close  barracks. 
To  test  this  maj  be  difficult,  but  the  origin  and  pro- 

Sagation  of  the  most  fatal  of  all  human  diseases 
eserves  full  investigation.  The  inquiry  should  also 
extend  to  cancer  and  the  other  constitutional  dis- 
eases, among  which  should  perhaps  now  be  included 
diabetes,  Ac."— (Far&,  28th  Report,  Registrar-Gene- 
ral, 1865.) 

"  This  cancerous  matter  docs  not  seem  to  acquire 
its  maligtiant  or  contagious  quality  till  the  cancer 
becomes  an  open  ulcer,  and  the  matter  secreted  in  it  is 
thus  exposed  to  the  air;  then  it  evidentlj  becomes  con- 
tagious, because," ike. --{DAawui's  Zoonomia,  11 287.) 


words,  a  period  of  so  small  a  magnitude  as 
scarcely  allow  hereditaiy  predispositioo  ' 
come  into  play — ^the  deaths  were  as  f oUom  :- 

The  first  seven  years  9  died  of  cancer: 
The  next  ten  years  11 

30 

40 
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The  population  during  the  decades  did  i 
imdergo  any  remarkable  increase. 

(2.)  Various  isolated  facts  which,  if  ct 
fully  collected  and  examined,  may  prohal 
be  sufficiently  numerous  to  put  on  one  s 
the  general  explanation  of  curious  oou 
dences ;  e.g.,  a  gentleman  who  suffe 
from  oancer  of  the  lip  allowed  a  favourite  i 
to  occasionally  lick  it ;  the  dog  died  of  can 
of  the  tongue.  Again,  there  is  a  houM 
the  writer^s  district  in  which  three  smcoeat 
tenants,  unconnected  in  any  way,  all  died 
cancer. 

(3.)  Its  unequal  prevalence  in  different  < 
tricts;    e.g.,  the  following  table  gives 
actual  deaths  from  cancer,  and  its  companU 
fatality,  in  five  unions  in  one  year  :  — 


Aetiul  Deftthi  fhim 
Canoer. 


South  Molton..... 

Bideford 

Torrington 

Okehampton 

Dulverton 


PropartknoCDi 
mm  Cmbocti 
lOOODMtlMfh 

aU 


6) 
i9 
25 

17 
14 


This  inequality  is  exactly  similar  to  t 
which  a  zymotic  disease  would  show. 

The  author  is  aware  that  all  informat 
on  the  question  is  as  yet  very  crude,  but  i 
short  article  is  only  inserted  in  the  hope  t 
other  members  of  the  medical  profession  ^ 
take  up  the  subject,  and  turn  their  attent 
to  the  causes  of  a  horrible  disease,  whicl 
certainly  on  the  increase,  and  against  whi 
if  contagious,  no  means  of  prevention  art 
present  taken.    It  is  to  the  medical  officei 
health  of  rural  districts^  and  to  the  medi 
men  serving  in  our  army  and  navy,  that 
must  look  for  accurate  statistics  and  researc 
on  this  point.    In  all  matters  involving 
question  of  contagion  or  non-contagion, 
researches  of  physicians  practising  in  la 
towns  must  be  accepted  with  great  cauti 
the  liability  to  error  being  increased  with 
density  of  the  population.     In  this  state 
doubt  and  uncertainty,  is  it  not  better  to  sup 
disinfectants  to  every  case  of  open  cancer? 

Ganna  ▲rrowroot— ^See  Starch. 

Cannabis  Indlct^—See  Indian  Hemp. 

Cantharides— The  Spanish  fly,  an  ini 
of  the  order  Coleoptera*     It  abounds  in 
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•OTiUi  of  France,  Spain,  and  Italy,  and  haa 
^Jttad  into  Germany  and  the  aonth  of  Bussia. 
Tbose  from  Ruaaia  which  come  by  way  of  St. 
iVtcnbarg  are  the  largest  and  most  esteemed. 
Thej  are  from  eight  to  ten  lines  long,  fur- 
niihed  with  two  wing-covers  of   a   shining 
metallic  green  colour,  under  which  are  two 
membranous  transparent  wings.  Odour  strong 
Md  disagreeable ;  powder  greyish-brown,  con- 
taining shining  green  particles.     Free  from 
mites.    The  powder  is  frequently  adulterated. 
It  is  said  to  have  been  the  plan  of  the  whole- 
nle  druggists  to  sort  out  the  most  worthless 
ffies  for  powdering,  and  to  compensate  for 
their  deficiency  of  vesicating  power  by  adding 
1  lb.  of  euphorbium  to  every  12  or  13  lbs.  of 
flies,     li^'ien  a  superior  article  is  required, 
BqQorice  powder  is  added  (4  or  5  lbs.  to  every 
14  Ibi),  aloDg  with  about  1  lb.  of  euphorbium, 
snd  sufficient  blue,  black,  or  charcoal  to  turn 
the  yellow  of  the  liquorice  to   a   greenish 
colour.    The  best  mode  of  detecting  this  adul- 
teration is  by  the  microscope. 

Cases  of  poisoning  by  cantharides  are  not 
▼cry  eommon,  still  they  occasionally  occur. 

Dr.  PaU^  in  the  July  (1872)  number  of  the 
"Jonraalde  Phar.  et  de  Chimie,''  instances 
wme  interesting  cases  of  poisoning  by  Spanish 
fly-    Some  soldiers,  we  learn  from  this  gen- 
tleman, had  in  mistake  drunk  large  quantities 
^  tincture  of  cantharides ;  and  although  the 
phyocal  agony  and  suffering  were  very  great, 
yet  under  the   treatment   pursued,    which 
*»•  the  ordinarily-received  one — ^emetics, 
'•nn  baths,  camphor,  and  opium,  with  ole- 
^SUMui  drinks   and    injections  —  they   all 
'^covered.     In  fatal  cases  of  poisoning  by 
*^»rtharidei,  very  minute   particles  may  be 
^^^covtted  in  the  stomach  and  intestines  on  a 
P^-morUm  examination.    Orfila  thus  found 
P^ftidet  of  cantharides  in  a  body  that  had 
^  interred  nine  months. 

^  poison  mainly  determines  to  the  kid- 
>^  aD<i  small  repeated  doses  may  induce 
^^■^diBease,  while  a  large  single  dose  causes 
"'^mation  of  the  bowels  and  kidneys,  and 
cierti  an  irritant  action  on  the  whole  urinary 
"PPwatus. 

Poisoning  by  cantharides  is  more  frequent 
m  France  than  in  our  own  country,  occupying, 
''folding  to  Tardieu,  the  tenth  place  in  the 
'"oinal  statistics  of  poisoning,  which,  of 
^ne,  do  not  include  accidental  and  suicidal 
'^**titt  from  this  cause. 

''fPWi  The  flower-buds  of  the  various 
'P^^sej  of  Capparis,  particularly  of  C.  tpinota, 
J^**rTed  in  vinegar,  chiefly  imported  from 
^  Italy,  and  south  of  France.  The  lively 
P*«i  colour  so  much  admired  arises  generally 
"^  the  presence  of  copper  derived  from  the 


sieves  used  in  sorting  them.  Ck)pper  coins  are 
often  put  in  with  them  to  effect  this  purpose. 
See  COPPEK. 

Oapsionm— A  genus  of  plants  belonging 
to  the  natural  order  Solanacece.  The  parti- 
cular kind  usually  employed  for  Cayenne 
pepper,  Capsicum  annum,  is  a  native  of  Ame- 
rica, but  it  is  also  cultivated  in  the  West  and 
East  Indies,  and  to  a  slight  extent  in  the 
greenhouses  of  England  and  other  European 
countries.  The  Cayenne  pepper  consists  of 
the  pods  or  seed-vessels  ground  to  powder. 
The  dried  berries  are  sold  as  chillies.  The  two 
following  analyses,  one  made  by  Buchok  in 
1816,  and  the  other  by  Bracannot  in  1817, 
show  the  composition  of  capsicum  berries  : — 

Buckolt's  Analysis. 

Acrid  soft  resin  (capsicum)  4'0 

Wax 7-« 

Bitter  aromatic  extractive         .  8  6 
Extractive  with  some  gum                .210 

Gum 9-2 

Albuminous  matter   ....  8-2 

Woody  fibre  58-0 

Water 120 

Loss 0-4 

Fruit  of  Capsicum  tuinumy  with- 
out seeds,  .1000 

Bracannofs  Analysis. 

Acrid  oil 1"0 

Wax  and  red  colouring-matter .  0*9 

Brownish  starchy  matter  .        .  0  0 

Peculiar  gum 6  0 

Animalised  matter  6  0 

Woody  fibre 07  8 

Salts :  extract  of  potash,  6  0  ;  phos-*) 

phate  of  potash  and  chloride  of  V  0*4 
potassium,  3.4         .        .        .        ) 

Fruit  of  Cap«tVum  annum,    .       .   100*0 

The  hygroscopic  moisture  ranges  in  different 
samples  from  10  to  13  per  cent.  The  author 
analysed  several  samples  of  genuine  cayenne, 
and  the  mean  of  several  analyses  was  as 
follows : — 

Aqueous  extract  of  dried  cayenne   32  1  per  cent. 

Alcoholic  extract     .  25-79    „ 

[Benzole  extract 

[Ethereal  extract 

Ash  ....  6-693  (soluble, 

Total  nitrogen  in  100  grammes,        2-U4 „ 

Hence  the  ash  of  cayenne  should  not  exceed 
6  per  cent.  ;  it  should  yield  at  least  \  of  its 
weight  to  alcohol,  and  from  9  to  10  per  cent. 
to  ether.  Mineral  adulterations  are  the  most 
probable,  which  are  easily  detected  in  the  ash. 
In  small  doses  Cayenne  pepper  is  a  useful 
condiment,  and  no  doubt  increases  the  diges- 
tive powers  of  the  stomach  ;  in  larger  doses  it 
is  an  irritant,  and  even  when  applied  to  the 
skin  will  blister  it.  It  owes  its  irritant  pro- 
perty to  a  very  acrid  resin,  capsicim.  A  minute 
quantity  of  this  substance  burnt  in  a  room 
will  cause  great  irritation  of  the  throat  and 
larynx  of  every  person  present.     Ca^eniid 
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pepper,  if  administered  in  a  large  dose — t.g.,  a 
teaspoonful — would  probably  cause  death.  It 
appears  in  one  case  (Keg.  v.  Stevens),  in  which 
it  was  administered  by  a  quack  to  a  boy  suf- 
fering from  hip-joint  disease,  to  have  at  least 
accelerated  death.  The  stomach  of  the  de- 
ceased was  much  congested. 


dark-brown  product  obtained 
by  heating  sugar.  It  is  formed  during  the 
roasting  of  all  materials  containing  sugar,  such 
as  coffee  and  malt.  It  is  much  used  for  colour- 
ing soups,  wines,  beers,  spirits,  coffee,  &c, 
and  it  is  known  in  the  trade  as  **  Black  Jack." 
Its  chemical  composition  is  GigHxgO^.  It  is 
soluble  in  water,  and  precipitated  by  baryta, 
Bubacetate  of  lead,  or  idcohoL 

Caraway  Seeds— The  fruit  of  the  Carum 
carui  (Linn. ),  an  umbelliferous  plant,  common 
in  England  and  other  parts  of  Europe.  The 
caraway  seeds  (mericarps)  are  slightly  curved, 
with  fine  filiform  ridges,  and  contain  a  single 
vitta  in  each  channel;  the  longitudinal 
ridges  are  of  a  lighter  colour  than  the  inter- 
vening interstices.  Colour  brownish,  with  an 
aromatic  odour  and  warm  taste. 

An  infusion  of  caraway  seeds  has  been  used 
for  the  adulteration  of  porter. 

Carbo«Hydrates  are  a  group  of  sub- 
stances in  which  hydrogen  and  oxygen  are 
united  in  the  exact  proportion  to  form  water 
with  carbon.  The  type  of  these  bodies  is 
starch,  sugar,  &c.  For  example,  starch  may 
be  represented,  C85(H90);  cane-sugar,  Cisll 
(H,0). 

The  carbo-hydrates,  or  hydrates  of  carbon, 
are  veiy  numerous.  All  the  starches  and 
sugars— glycogen,  gum,  cellulin,  erythrite, 
dulcite,  pectine,  and  many  other  bodies — belong 
to  this  class.  All  of  them,  with  the  exception 
of  sorbine  and  inosine,  are  convertible  into  some 
of  the  forms  of  grape-sugar  by  prolonged  boil- 
ing with  dilute  sulphuric  acid.    See  Stabch, 

SUOAB,  DUETABIES,  FoOD,  &C. 

Carbolio  Amd—^See  Acid,  Carbolic. 

Carbolio  Aoid  Powders— iSee  Acid, 
Cabbouo. 

Carbon—An  elementary  or  simple  non- 
metallic  solid  body  very  widely  diffused 
through  nature.  Its  purest  form  is  that  of 
the  diamond. 

Carbon  is  an  essential  constituent  of  organic 
matter,  and  hence  has  been  termed  the  **  or- 
ganic element." 

Carbon  is  an  important  article  in  diet,  and 
a  certun  quantity  must  be  daily  taken  to 
preserve  the  body  in  health. 

Dr.  Lyon  Playfair  concludes,  from  a  large 
series  of  observations,  that  the  following  may 
be  regarded  as  the  average  quantity  of  carbon 


contained  in  the  daily  dietary  of  an 
man  under  different  circnmrtancea  of 


ence:— 


Sabsistence  only 
Quietade 

Moderate  exercise 
Active  laboar 
Hard  work 


IS-Soa 

«»3  „ 
S83  .. 


Pettenkofer  and  Volt  say  that  an  adult  n- 
quires  daily  22*38  of  carbonaceous  matter 
calculated  as  starch. 

The  amount  of  carbon  in  any  diet  majbe 
calculated  in  two  ways — 

(L)  Calculate  out  the  diy  albuminates,  fiit, 
and  carbo-hydrates  in  ounces,  then  use  tlie 
following  table : — 

CarboQ  in  GniBt.  CSuboiL 

1  OS.  of  water-free  albuminate       .       8S3 
1  „  fat      .        .        .        845-S 

1  „  carbo-hydrate*  \       ^^^ 


except  lactine  j 


These  numbers  are  thus  obtained:  The 
various  dry  albuminates  contain  about  53*3 
per  cent,  of  carbon ;  fat  contains  79  per  cent.; 
starch  and  sugar  44*4  per  cent.;  and  lactOM 
40  per  cent.  No  account  of  any  hydrogea  in 
excess  of  that  forming  water  with  the  oiygei 
of  the  food  is  taken.— (Pabkes.) 

Or  Dr.  Parkes'  table  may  be  used,  in  whid 
the  amount  of  carbon  per  ounce  has  bea 
calculated,  the  substance  being  Bupposed  ti 
be  in  its  natural  state. 

On*  0«iM»  fa"  4S71 

Qnliw)  MBtalM  ta'tt 

natnza)  atat*  in  QxikB 

Uncooked  meat  (beef)      ...         64 
Uncooked  fat  meat  (beef)  98-3 

Cooked  meat IIT'7 

Bread IW 

Wheat-flour IW 

Biscuit 183 

Rice 1T« 

Oatmeal I7i 

Maise 1T« 

Peas  161 

Potatoes 49 

CarroU 18 

Batter Sift 

Egg Tl-5 

Cheese 162 

Milk 30-8 

Sugar 187 

See  Food. 

Carbonio  Aold— <Sm  Acid,  Cabbokic 
Air;  Meat. 

Carbonio  Oxide  in  Air^See  Aib. 


CarbonisaUon  of  Bewf^^—See  Sew 

AGE. 

Oarbunole^A  carbuncle  is  an  inflamma 
tion  of  an  isolated  portion  of  the  subcutaneooi 
cellular  tissue  rapidly  running  on  to  suppuia 
tion.  Carbuncles  have  been  observed  mon 
frequently  since  the  pleuro-pneumonia  o 
cattle  has  appeared,  and  there  may  be  a  eon 
nection  between  them.   {See  Pcstulb,  MaUG 


GAB 


(121) 


OAS 


^AJiT.)  GazlraiielM  ooenr  not  unfrequenily 
ia  old  people,  and  cause  death.  Carbtmcolar 
•velliogB  are  conitantly  leen  in  cases  of 
plag:iie,  and  occasionally  in  typhus  fever.  See 
PrsTCLE,  Malignaxt;  Plagub;  Fjcveb,  Ty- 

!—Su  Htdbo- 


Cardamom  Soeda,  or  Oraina  of  Pa- 
I'a^tiae  The  dried  seeds  of  the  Malahar  car- 
damooEL  They  are  met  with  in  curry -powder, 
aad  are  need  to  adulterate  beer,  &c. 


»— Pure  carmine  is  a  veiy  light 
loatroos  scarlet  powder,  entirely  soluble  in 
ammonia,  a  test  by  whidi  its  purity  is  readily 
<letennined.  It  is  prepared  from  the  cochineid 
inacct  (ithitk  see),   the  pure  colouring   prin- 
ciple of  which  is,  according  to  Mr.  Warren  de 
la  Rne,  carminic  acid.    Carmine  is  hu^ly  used 
by  microscopists,  for  it  possesses  the  pro- 
perty of  staining  the  bioplasm  of  animal  tis- 
•Q«a.  The  staining  or  colouring  fluid  employed 
^J  Dr.  Beale  is  made  as  follows :  Carmine,  10 
Chains;  strong  liquid  ammonia,   i  drachm; 
^'Hce^s glycerine,  2  ounces;  distilled  water,  2 
^vuMes;  alcohol,  |  ounce.    The  carmine  is  to 
^   placed  in  a  test-tube,  and  the  ammonia 
*^<ied  to  it.    Upon  applying  the  gentle  heat 
^  %  spirit-lamp  it  is  dissolved.    Boil  it  up  for 
*  f «w  seconds,  and  allow  it  to  cool  before  add- 
the  glycerine  and  the  rest  of  the  ingre- 
its.    Lastly,  pass  it  through  a  filter,  or 
^|*ow  it  to  stand  for  some  little  time,  and 
*^*aut  off  the  clear  solution.    The  solution 
*'^<>«ld  neither  be  too  alkaline  nor  perfectly 
**'^tral :  if  the  former,  the  colouring  becomes 
^^^  intense,  and  thus  much  of  the  soft  or  im- 
^*  •ffectly-fonned  tissue  is  destroyed ;  and  if 
^*  latter,  the  uniform  staining  of  tissue  and 
**=*'«>unsl  matter  equally  mars  the  result. 
^JX^  permeating  power  of  the  solution  may 
increased  by  the  addition  of  a  little  more 
and  alcohoL  —  (Bealk,  **  How  to  work 
the  Microeoope.  ''j    Cooks  frequently  col- 
tbs  sauces  prepared  by  them  for  the  table 
h  tannine.    As  carmine  is  frequently  adul- 
^''ated.with  vermilion,  such  a  practice  should 
^  diaeooraged. 


— iSse  Alojl 


for  conveyance  of  infected  per- 
•^^a-See  Oohtetakcis. 


le  carrot,  as  an  article  of  diet, 
^  lea  nutritions  than  the  potato,  but,  like 
?^  nceuknt  vegetables,  it  is  an  antiscor- 

^foQowisg  table  shows  its  average  com- 


Water 
Albumen 
Starch 
Sugar    . 
Pat 
Salts     . 


Compotition  of  the  Carrot. 

830 
1-8 
8  4 
6  1 
0-2 


10 


13 


Nitrogenous    ^  "S 
Carbonaceous  >>  o 

as  starch      )  H  p,16  0 
Carbonaceous  \ 

toonenitro-  > 


116 


genous 
Nitrogen 
Available 

carbon 


Total 
per  ct. 


0-20 
7-28 


Drs.  Frankland,  Playfair,  Parkes,  and  others 
say  that  1  gramme  of  carrot  will  equal  220 
kilogrammes  of  enei^gy,  and  that  1  ounce  will 
equal  20-foot  tons  of  energy,  or,  in  other 
words,  would  raise  20  tons  1  foot  high. 

Carrot-seed  is  carminative  and  diuretic. 
The  expressed  juice  of  the  root  is  said  to  be 
anthelmintic 

Carrots  are  used  as  a  colouring  agent  to 
butter  and  cheese,  end  they  have  been  met 
with  as  an  adulterant  of  coffee. 

Caaeine  —  A  nitrogenous  principle  met 
with  in  milk. 

It  is  very  probable  that  under  the  name  of 
caseine  several  nitrogenous  substances  are 
confused  together;  however  this  may  be, 
caseine  proper  in  milk  is  always  associated 
with  albumen,  and  it  is  inseparably  united 
with  phosphate  of  lime.  It  has,  therefore,  never 
been  obtained  in  a  pure  state.  Its  composi- 
tion is  identical  with  that  of  albumen  and 
fibrine : — 

Carbon 63*7 

Hydrogen 7  1 

Nitrogen IST 

Oxygen 23-5 

100-0 

There  is  also  a  small  quantity  of  sulphur, 
said  to  be  about  1  per  cent. 

Caseine  was  formerly  supposed  to  be  a  com- 
pound of  albumen  and  potash,  but  as  milk-ash 
contains  no  alkali,  this  view  is  no  longer  held. 
It  differs  from  fdbumen  in  not  being  coagu- 
lated by  heat,  aad  in  being  thrown  down  by 
the  organic  acids.  It  agrees  with  albumen  in 
composition,  as  before  said,  and  also  in  the 
fact  of  its  capability  of  existiog  in  a  soluble 
and  insoluble  state.  This  change  is  at  present 
unexplained,  and  supposed  to  be  molecular. 
It  differs  from  fibrine  in  not  undergoing  spon- 
taneous coagulation.  Caseine  forms  insoluble 
salts  with  the  acids,  and  various  metallic  salts, 
such  as  sulphate  of  copper  and  bichloride  of 
mercury. 

The  average  amount  of  caseine  in  the  milk 
of  different  animals  is  as  follows : — 


Ass's  milk 
Woman's  milk 
Cow's 
Goat's 
Ewe's 


** 


1*82  percent. 

1-52 

4-5 

4  1)2 

4'W 


»» 
If 


If 


Cheese  consists  almost  entirely  of  caseine. 
See  Milk,  Chsesb,  &o. 
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Catarrh,  Bpidemio— iSee  Influenza. 
Caiohpit— 5etf  Cesspools. 

Catechu — There  are  many  plants  which 
yield  an  astringent  extract  similar  if  not 
identical  with  catechu.  Commercial  catechu 
is  found  in  two  forms — (1)  the  black  catechu^ 
which  is  an  extract  from  the  heart-wood  of 
Acacia  Catechu;  and  (2)  the  pale  catechu^ 
which  is  also  an  extract,  but  derived  from  the 
leaves  and  young  shoots  of  Uncaria  Oambir^ 
a  cinchonaceous  shrub  growing  in  the  islands 
of  the  Eastern  Archipelago. 

Both  species  of  catechu  are  very  similar  in 
chemical  composition;  both  contain  astrin- 
gent principles,  called  caUchu-tannic  .  ax:id 
and  catechirif  besides  mucilage  and  extractive 
matters. 

The  average  percentage  of  these  substances 
is  as  follows : — 

andCalechin.       "*••         *««•      Matter. 
Pale«atechu     48-5  36-5       8  0       7  0 

Dark   -  „     .     54  6  340        6  5        5  0 

Catechin  is  insoluble  in  cold  water,  but 
soluble  in  boiling  water,  alcohol,  and  ether. 
It  is  converted  by  alkalies  and  their  carbon- 
ates into  japonic  and  rubinic  acids.  A  decoc- 
tion of  catechu  should  not  be  rendered  blue 
by  iodine. 

Catechu  has  been  found  as  an  adulterant  of 
exhausted  tea-leaves  and  other  substances. 

Cayenne  Pepper— /Sf^e  Capsicum. 

Cauliflower— iS^£<;  Cabbage,  &c 

Cellars— The  word  "vault"  or  ** under- 
ground room  "  is  for  the  purposes  of  the  Public 
Health  Act  included  in  the  term  "  cellar." 

It  is  not  lawful  to  let  or  occupy,  or  suffer 
to  be  occupied,  separately  as  a  dwelling,  any 
cellar  built  or  rebuilt  after  the  passing  of  the 
Public  Health  Act,  or  which  is  not  lawfully 
so  let  or  occupied  at  the  time  of  the  passing 
of  the  Public  Health  Act.— (P.  H.,  s.  71.) 

It  is  not  lawful  to  let  or  occupy,  or  suffer  to 
be  occupied,  separately  as  a  dwelling,   any 
cellar  whatsoever,  unless  the  following  requi- 
sitions are  complied  with  ;  (that  is  to  say,) 
Unless  the  cellar  is  in  every  part  thereof  at 
least  7  feet  in  height,  measured  from  the 
floor  to  the  ceiling  thereof,  and  is  at  least 
3  feet  of  its  height  above  the  surface  of 
the  street  or  ground  adjoining  or  nearest 
to  the  same ;  and 
Unless  there  is  outside  of  and  adjoining 
the  collar,  and  extending  along  the  entire 
frontage  thereof,   and  upwards  from  6 
inches  below  the  level  of  the  floor  there- 
of up  to  the  surface  of  the  said  street  or 
ground,  an  open  area  of  at  least  2  feet 
C  inches  wide  in  every  part ;  and 


Unless  the  cellar  is  effectoslly  drained  by 
means  of  a  drain,  the  uppermost  part  of 
which  is  1  foot  at  least  below  the  lerel 
of  the  floor  thereof ;  and 
Unless  there  is  appurtenant  to  the  cellai 
the  use  of  a  water-closet,  earth-closet,  or 
privy,   and   an   ashpit,  furnished  with 
proper  doors  and  coverings,  accordiog  to 
the  provisions  of  the  Public  Health  Act ; 
and 
Unless  the  cellar  has  a  fireplace  with  a 
proper  chimney  or  flue,  and  an  external 
window  of  at  least  9  superficial  feet  in  • 
area  clear  of  the  sash  frame,  and  made  to 
open  in  a  manner  approved  by  the  war- 
veyor  (except  in  the  case  of  an  inner  or 
back  cellar  let  or  occupied  along  with  a 
front  cellar  as  part  of  the  same  letting  or 
occupation,  in  which  case  the  external 
window  may  be  of  any  dimensioni  not 
being  less  than  4  superficial  feet  in  area 
clear  of  the  sash  frame). 
Provided  that  in  any  area  adjoining  a  ceQar 
there  may  be  steps  necessary  for  accea  to 
such  cellar,  if  the  same  be  so  placed  M  no^ 
to  be  over,  across,  or  opposite  to  the  laid 
external  window,  and  so  as  to  allow  between 
every  part  of  such  steps  and  the  external  wsu 
of  such  cellar  a  clear  space  of  6  inches  at  titf 
least ;  and  that  over  or  across  any  inch  area 
there  may  be  steps  necessary  for  access  to  any 
building  above  the  cellar  to  which  anch  area 
adjoins,  if  the  same  be  so  placed  as  not  to  be 
over,  across,  or  opposite  to  any  such  eitcrn*^ 
window.— (P.  H.,  s.  72.) 

Any  person  who  lets,  occupies,  or  knowin#y 
suffers  to  be  occupied  for  hire  or  rent,  »**' 
vault,  cellar,  or  underground  room  <'<*''^*'*?L 
to  the  provisions  of  the  Act,  is  liable  »- 
every  such  offence  to  a  penalty  not  exceeds ^ 
20s.  for  every  day  during  which  the  same 
tinues  to  be  so  let  or  occupied  after  notion 
writing  from  the  local  authority  in  this 
—{V.  H.,  s.  73.) 

Any  cellar  in  which  any  person  passes 
night  shall  be  deemed  to  be  occupied 
dwelling  within  the   meaning  of   the 
—(P.  H.,  s.  74.) 

"Where  two  convictions   for   occupying 
cellar  against  the  provisions  of  the  Act  ha--;;- 
taken  place  within  three  months  (whether  t 
persons  so  convicted  were  or  were  not  t 
same),  a  court  of  summary  jurisdiction  nt 
direct  the  closing  of  the  premises  so  occupl—- 
for  such  time  as  it  may  deem  necessary, 
may  empower  the  local  authority  permanent 
to  close  the  same,  and  to  defray  any  expend 
incurred  by  them  in  the  execution  of  the  7fi^ 
section  of  the  Act. — (P.  H.,  s.  75.) 

Any  person  in  an  urban  district  who  cau^ 
any  vault,  arch,  or  cellar  to  be  newly  built 
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QOQatnicted  imder  the  carriage-way  of  any 
■tiect  without  the  written  oonsent  of  the 
vitliority,  is  liable  to  forfeit  the  sum  of  £5 
to  the  urban  aathoritj,  and  a  further  sum  of 
40m.  per  day  daring  continuation  of  offence 
After  the  written  notice  of  the  authority ;  and 
power  is  given  to  the  authority  to  cause  the 
atmctnre  to  be  pulled  down  or  otherwise 
dealt  with,  and  the  expenses  of  such  action 
may  be  recoTered  summarily. — (P.  H.,  s.  26.) 
Any  person  in  an  urban  district  suffering 
wsurte  or  stagnant  water  to  remain  in  a  cellar 
twreoty -four  hours  after  the  authority's  written 
Do>tiee,  is  liable  to  a  penalty  not  exceeding 
fOtt.  for  each  offence,  and  a  further  penalty 
off  5e.  a  day  during  continuance  of  offence 
after  notice.— (P.  H.,  s.  47.) 


syn.  Liffnin  (CigHjoOjs)— Lig- 
»as  fibre  or  true  woody  matter  consists 
mainly  of  cellulose.  It  is  presented  in  a  pure 
eotsditioa  in  finely-carded  cotton,  in  the  best 
wlute  filtering-paper,  and  in  linen.  It  occurs 
nearly  pure  in  cotton,  in  the  pith  of  the  elder, 
and  in  that  of  the  ArcUia  papyriferaf  from 
vlkich  rice-paper  is  made. 

Pore  eelluloee  is  white,  tasteless,  innutri- 
tiovis,  insoluble  in  water,  alcohol,  ether,  and 
oQa.  Dilute  add  solutions  and  dilute  alkaline 
■olntioiis  scarcely  affect  it.  Strong  hydro- 
^^kldiie  tnd  strong  sulphuric  acid  both  dissolve 
oellnlote,  the  latter  converting  it  first  into 
^xtrine  and  then  into  grape-sugar. 

An  smmoniacal  solution  of  the  oxide  or  the 
^^''Iwoate  of  copper  dissolves  cellulose,  from 
^liieh  it  may  be  precipitated  unaltered  on 
^^idnlating  the  liquid. 

Dead,  Disposal  of; 


^^^UlCBTABDB,  &C 


(8a|^a3r>-C«iie  Wax)— A  pecu- 
kind  of  wax  found  coating  the  sugar-cane. 
SCGAB. 


I— Mr.  Morson  has  extracted  from 

inner  layer  of  bran  a  nitrogenous  digestive 

^^"iadple  called  cerealin^  of   the  nature  of 

^*%stsie,  and  consolidated  it  with  sugar  in  a 

^v^psration  which  he  has  named  saccharated 

^^4ttt  pkotphate.    This,  as  an  aid  to  the  diges- 

••oa  of  farinaceous  matters,  and  when  properly 

^^plied,  is  useful  in  the  treatment  of  infants* 

tood.  &€  Wheat. 

rtM|iouLi    (Catohpita,    Cesspits)  — 

*^hc«e  sre  pits  or  reservoirs  for  the  reception  of 

cxatti.  In  country  places  where  earth-closets 

VR  not  oied,  and  where  there  is  no  system  of 

***»?e,  they  may  be  a  necessity.     A  cesspit 

?«>periy  constructed  and  frequently  emptied 

*  M.  binrioQs  to  health.     It  should  be  at  as 

S^t  I  diitsnce  from  the  house  as  possible. 


If  there  is  a  pump  near  the  building,  it  will  be 
well  to  lead  an  efficiently-trapped  drain  from 
the  pump  to  those  drains  that  empty  in  the 
cesspit,  for  the  purpose  of  flushing.  The  cess- 
pit should  be  of  a  square  form,  the  walls  built 
of  brick,  set  in  a  puddle  of  clay,  and  lined  with 
cement  It  should  have  a  brick  roof,  arched, 
and  provided  with  a  manhole ;  the  bottom 
should  also  be  arched,  and  be  deeper  at  one 
end.  A  galvanised-iron  wire  diaphragm  or 
grating  should  be  placed  across  the  tank,  and 
thus  divide  it  into  two  parts— one  containing 
the  solids,  the  other  the  liquids.  A  pump 
should  be  placed  at  one  end,  or  an  overflow- 
pipe,  in  order  to  utilise  the  sewage  on  the  land. 
A  ventilating-pipe,  containing  some  trays  of 
charcoal  {see  Sewers,  Ventilation  or),  should 
be  attached  to  the  tank,  and  it  should  be 
emptied  frequently. 

Ill-kept,  ill-constructed,  and  foul  cesspits 
are  the  most  prominent  and  frequent  niiisances 
in  villages  and  elsewhere  that  have  to  be  dealt 
with.  Such  a  cesspit  as  mentioned  above, 
although  adapted  for  several  houses,  is  too 
expensive  and  elaborate  for  little  cottages, 
often  owned  by  the  poor  widow  or  labourer. 
In  such  cases  they  should,  if  possible,  be  done 
away  with,  and  the  dry-earth  system  intro- 
duced ;  in  other  cases,  a  cesspit,  away  from 
drinking  -  water,  communicating  with  the 
privy,  lined  with  clay,  and  having  a  removable 
cover,  may,  if  frequently  emptied,  and  with  the 
daily  use  of  ashes,  not  be  offensive  or  injurious. 
The  great  fear  is  always  leakage  into  drinking- 
water,  and  in  cases  of  fever,  infectious  ema- 
nations. 

It  is  expressly  cast  upon  every  local  author- 
ity to  see  that  the  cesspits  within  their  district 
are  so  kept  and  constructed  as  not  to  be  a  nui- 
sance, nor  injurious  to  health. — (P.  H.,  s.  40.) 
The  inspection  of  cesspits  is  naturally  one  of 
the  duties  of  the  nuisance  or  sanitary  in- 
spector, but  any  officer  appointed  by  the 
authority  is  to  be  deemed  **  a  surveyor,"  and 
can  serve  notices  with  certain  powers  of 
entry.  A  local  authority  may  undertake  or 
contract  for  the  cleansing  of  cesspools,  or  they 
may  make  bylaws  imposing  on  occupiers  of 
premises  the  duty  of  doing  so. — (P.  HL,  s. 
42,  44. ) 

If  a  local  authority  have  undertaken  or  con- 
tracted for  the  cleansing  of  cesspits,  and  after 
notice  from  an  occupier,  fail  to  do  their 
duty,  they  are  liable  to  pay  to  the  occupier 
a  penalty  not  exceeding  5s.  a  day  during  de- 
faulter. H.,  s.  43.) 

Any  person  in  an  urban  district  allowing 
the  contents  of  a  cesspool  to  overflow  or  soak 
therefrom  is  liable  to  a  penalty  of  40s.  for 
each  offence,  and  a  further  ]>enalty  of  5s.  per 
day  during  continuance  of  offence  after  notice. 
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—(P.  H.,  B.  47.)    See  BvLAWd ;  Nuisance  ; 
RiEFUSE,  Disposal  of. 

Champagne— 5£e  Wine. 
Oharbon— Se«  Pustule,  Malignant. 

Oliarooal — Carbon  in  a  more  or  less  pure 
Btnte.  There  are  two  kinds  in  commerce — 
viz.,  animal f  derived  from  calcining  bones, 
&c.,  and  vegetable  or  wood  charcoal. 

Dumas  gives  the  following  as  the  composi- 
tion of  animal  charcoal  prepared  by  calcining 
the  bones  of  the  ox,  sheep,  and  horse : — 

Phosphate  of  lime  \  „-  ^ 

Carbonate  of  lime  I      *  .    88-u 

CharcoMl 10-0 

Carburet  of  iron 2,0 

Salphide  of  calcium  or  iron         .         traces 


Common  bone-black 


100-0 


The  most  powerful  charcoal  is  prepared  by 
calcining  blood  and  well  washing  the  residue. 
This  is  the  method  recommended  in  the  last 
**  London  Pharmacopoeia." 

As  a  decolouriser  and  deodoriser,  animal 
charcoal  is  greatly  superior  to  vegetable  char- 
coal. Charcoal  possesses  the  remarkable  pro- 
I)erty  of  abstracting  certain  substances  (e.g.., 
sulphuretted  hydrogen,  organic  colouring 
principles,  various  odorous  matters,  &c.)  from 
liquids  in  which  they  are  dissolved,  or  through 
which  they  are  diffused.  Besides  this,  it  will 
condense  within  its  pores  a  certain  quantity 
of  any  gas  with  which  it  may  be  placed  in  con- 
tact. The  quantity  absorbed  of  the  different 
gases  by  an  equal  bulk  of  charcoal  is  almost 
exactly  in  the  ratio  of  their  solubility  in  water. 
Thus  De  Saussure  found  that  freslily-"bumt 
wood  charcoal  absorbed  different  gases  in  the 
following  proportions,  the  bulk  of  the  char- 
coal being  taken  as — 


Ammonia 

90 

Hydrochloric  acid 

85 

Sulphurous  anhydride 

65 

Sulphuretted  hydrogen 

65 

Nitrous  oxide    . 

40 

Carbonic  anhydride 

35 

Oleflant  gas 

35 

Carbonic  oxide 

04 

Oxygen 

02 

Nitrogen  . 

7  5 

Marsh  gas 

60 

Hydrogen 

17 

The  more  compact  the  charcoal,  the  greater 
is  its  absorbent  power.  Thus  Dr.  Stcnhouse 
found,  that  taking  '5  grammes  of  wood,  peat, 
and  animal  cLircoal,  the  number  of  centi- 
metres of  the  different  gases  absorbed  was  as 
follows : — 

riMnaoii  Wood         Peat        Animal 

UA8  tuea.  ChanxMU.  Chaixsoal.  Charcot 

Ammonia  .  08  5  96  0       43-5 

Hydrochloric  acid  45  D  600 

Sulphuretted  hydrogen  30  0  28*5 

Sulphurous  anhydride  32*5  27  6 

Carbonic  anhydride  .  140  100         60 

Oxygen      ...  08        «-0        05 


After  exposure  for  some  little  time  chuooil 
becomes  absolutely  inert,  hence  the  neoeaity 
of  having  it  freshly  prepared.  Charcotl  viU 
abstract  lime  and  certain  saline  mattenfnnD 
syrups  and  other  aqueous  solutions,  eipedsUj 
organic  ones,  at  the  tame  time  that  it  de- 
colourises them.  Freshly-burnt  ohsiooil  re* 
stores  tainted  meat  and  purifies  patrid  mter. 
Dr.  Garrod  has  proposed  purified  snimil 
charcoal  as  a  general  antidote  in  ctM  of 
poisoning;  but  Taylor,  Pereira,  and  otlien 
find  that  though  it  is  capable  of  acting  nw* 
chanically,  and  of  thereby  impeding  the  aetioD 
of  poisons,  it  yet  possesses  no  spedal  antidotal 
power.  Charcoal  has  been  proposed  and  vied 
for  filtering  sewer  air.  The  gases  are  paseed 
through  a  charcoal-tray,  and  enter  the  air  free 
from  odour  and  danger.  The  results  of  tiie 
experiments  of  Dr.  Stenhoiise,  Dr.  Letiieb]r» 
and  Mr.  Hayward  on  this  point  were  moit 
satisfactory,  and  clearly  showed  the  valoe  of 
this  filtration.  Vapour  extricated  daring  ibe 
combustion  of  charcoal  operates  fatally  wba 
breathed,  in  consequence  of  the  carboaie  acid 
and  the  carbonic  oxide  contained  in  it  1^* 
or  imperfect  combustion  is  more  favouraW* 
to  the  production  of  carbonic  oxide  thaawb^ 
the  charcoal  is  vividly  consumed. 

Charcoal  vapour  may  be  regarded  ai  a  '***^ 
ture  of  carbonic  acid,  carbonic  oxide,  aqiiaO    . 
vapour,  and  air  partially  deodorised,  and. 
a  low  temperature  we  get  associated  wiU*^ 
a  small  quantity  of  carburetted  hydiog'^^ 
Cases  of  poisoning  by  charcoal  vapour 
quently  occur,  especi^Iy  in  France,  whi 
the  use  of  charcoal  is  more  general ;  in  fa^^ 
on  the  Continent  it  may  be  said  to  be 
favourite  mode  of  committing  suicide. 

Dr.  Eatwell,  in  his  report  on  Indian  opini^ 
mentions  powdered  cliarcoal  at  being  t^ 
quently  found  as  an  adulterant  of  opiai 
this  can  be  readily  detected  by  breaking 
the  drug  in  cold  water.    See  OPIUM. 

Oharooal-Filters— 5ee  Filtkbs. 

Charlock  {Sinapit  arven«w)— The 
of  charlock  closely  resemble  those  of  bhu^^ 
mustard.  A  microscopical  examination,  ho*^ 
ever,  shows  sufficient  difference  in  the  minu-^ 
structure  to  enable  them  to  be  identified, 
cells  of  the  outer  mucilaginous  coat  are  i 
and  more  delicate  than  those  of  white  m  ^ 
tard.  "  They  are,  however,  perforated  1 — ^ 
them,  but  in  addition  they  each  seem  to 
made  up  of  numerous  angular,  very  delic^^ 
and  minute  cells ;  these  are  very  character 
tic  of  the  seeds  of  charlock.**  —  (HassaC^^ 
The  seeds  of  charlock  are  used  as  an  adulS^ 
ant  of  mustard. 

Cheese— Cheese  is  an  article  of  diet 
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milk  oi  the  cow,  and  ■ometimes  from 
Im  iheep.  The  rarieties  of  cheese  met 
eoaunerce  are  numeronB,  and  differ 
IB  qoalitj — e.g.,  Cheddar,  Cheshire, 
Datch,  Gloucester,  Green  or  Sage, 
ire,  Gmy^,  Neufch&tel,  Parmesan, 
Roquefort,  Suffolk,  York,  WilUhire, 
fliipcoat  or  Soft,    Westphalian,  and 

Ri  dirides  cheeses  into  three  classes, 

•Dt  unsalted  cheeses,  commonly  called 


frotnages  Mont,  having  no  other  properties 
than  those  of  cream  or  caseine. 

2.  Recent  salted  cheeses,  having  the  same 
properties  as  the  preceding,  but  easier  of  diges- 
tion on  account  of  the  salt. 

3.  Fermented  and  alkaline  cheeses.  These 
comprise  all  the  old  cheeses  which  have  under- 
gone a  kind  of  putrefaction,  in  which  ammonia- 
cal  salts  have  been  developed,  fatty  adds,  and 
a  peculiar  acrid  oiL 

The  chemical  composition  of  cheese  may  be 
gathered  from  the  following  table  : — 


Nitro- 

14. 

genoos 

Fatty 

SaUne. 

Water. 

■r  o  b  o 

Anthority. 

Matter. 

Matter. 

«"-! 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

■on      .... 

26-52 

30-14 

507 

34-55 

372 

Patkn. 

re        .        .        . 

31-5 

24-00 

3-00 

40-00 

1-5 

f* 

•                   .                     •                    a 

29-43 

27-54 

•  t  • 

3610 

6-93 

tf 

hitel  (fresh) 

8-00 

40-71 

0-51 

36-58 

15-80 

it 

,         (matured)  . 

13-03 

41-91 

3-63 

34-47 

6-96 

ft 

nbert   . 

18-90 

21-05 

4-71 

51-94 

4-40 

»» 

•              •                ■               < 

18-48 

25-73 

5-61 

45-25 

4-93 

it 

If         .        .        . 

25-99 

26-34 

4-16 

35-92 

7-59 

»> 

■an 

44-08 

15-95 

6-72 

27-56 

6-69 

a 

iar 

28-40 

31-10 

4-5 

36-00 

•  •  • 

Lethebt. 

cheese  . 

44-80 

6-30 

4-9 

44  00 

•  •  • 

.      '• 

e  . 

33-50 

24-30 

5-4 

36-80 

■  •  • 

Pabkes. 

r  light  has  been  thrown  upon  the  che- 
ol  cheese,  and  the  change  which  it 
«•  under  the  influence  of  "mould," 
esearehes  of  M.  Ch.  Blondeau  (Annales 
mie  et  de  Physique,  4i*>M  Ser.  t.  i 
B  the  celebrated  Roquefort  cheese 
KdeBoquefort).  A  portion  of  a  typi- 
ese  was  taken  by  this  observer  and 
into  four  parts,  the  first  of  which  was 
sobmitted  to  analysis ;  the  three  others 
eplaoed  in  the  cellars,  and  analysed 
US  month,  two  months,  and  a  year's 
ive  sojourn. 

L  The  fresh  or  new  Roquefort  had  the 
ng  composition : — 

dne 85*43 

186 

tksdd 0-88 

*«r 1184 

10000 

2.  The  piece  which  had  remained  in 
Usn  a  month  had  all  the  appearance  of 
fbody ;  its  odour  had  changed,  and  its 
*M  iweet  and  agreeable.  The  analysis 
I  that  a  large  portion  of  the  caseine  had 
fSose  fatty  change. 

•;*>• 6133 

J5 1612 

Jwidettfiodinm  4-40 

'«« 1816 

100^ 


Ka  3.  The  piece  which  had  remained  in 
the  cellar  two  months  was  exactly  in  the  con- 
dition most  prized.  Analysis  showed  that 
there  was  a  still  further  change  of  caseine  into 
fat,  and  aUo  thit  small  portiona  of  butyric 

acid  were  formed. 

Caseine 43*28 


y  .    4  Margarine    . 

Butyric  acid  . 
Chloride  of  sodium 
Water    . 


0«7 

446 

19-80 


100-00 


No.  4.  The  fourth  portion  was  kept  a  year. 
By  the  end  of  that  time  it  had  acquired  a 
brown  colour,  a  strong  odour,  and  a  pungent 
taste.  Analysis  showed  some  further  fatty 
changes  of  the  caseine,  and  also  that  a  great 
portion  of  the  oleine  had  disappeared,  and  in 
its  place  were  found  various  products  resulting 
from  its  oxidation,  hence  it  is  probable  that 
the  rancidity  of  butter  also  is  due  principally 
to  the  formation  of  oxidation  products  derived 

from  the  oleine. 
Caseine 
Margarine 
Oleine 

Butyrate  of  ammonia 
Caproate  of  ammonia 
Caprylate  of  ammonia 
Caprate  of  ammonia 
Chloride  of  sodium 
Water 


40^ 
16-85 
1.48 
5-62 
7  31 
4-18 
AHl 
4  46 
I6«'i 
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All  these  changes  are  produced  by  the 
agency  of  minute  mycoderms.  It  may  be 
supposed  that  as  they  require,  for  the  purposes 
of  life,  ammonia,  water,  and  carbon,  they 
borrow  these  different  principles  from  the 
caseine,  which  thus  losing  a  portion  of  its 
elements,  forms  a  fatty  matter. 

Cheese  is  a  highly  nourishing  article  of  diet, 
and  in  conjunction  with  bread  often  forms  the 
staple  food  of  the  labourer.  Some  cheeses  are 
extremely  easy  of  digestion,  but  the  poorer 
and  closer  kinds  are  the  reverse. 

Cheese  is  subject  to  the  attacks  of  a  fly 
{Piophila  casei)^  the  larvae  of  which  are  the 
well-known  small  maggots  or  jumpers. 

It  is  also  liable  to  mould.  The  blue  is  gen- 
erally the  AtpergiUus  glaucus,  the  red  the 
Sporendonema  casei,  A  peculiar  kind  of  de- 
cayed cheese  has  been  said  to  cause  symptoms 
of  poisoning. 

Adulterations. — Cheese  may  be  said  not  to 
be  commonly  or  seriously  adulterated.  It  is 
certainly  generally  coloured  with  annatto, 
carrots,  saffron,  &o. ;  but  the  colouring,  unless 
excessive,  or  unless  injurious  ingredients  are 
used,  cannot  be  called  an  adulteration.  Pota- 
toes and  starch  have  been  detected  in  cheese, 
more  especially  on  the  Continent ;  and  indeed 
in  Thiiringen  (Saxony)  there  is  a  species 
of  cheese  manufactured,  almost  entirely 
made  of  potatoes.  A  wash  or  preparation 
containing  arsenic  has  been  used  to  the  rind 
of  cheese,  as  a  preservative  against  the  attacks 
of  the  fly.  This  practice  does  not  prevail  in 
England,  and  it  is  certainly  most  dangerous. 
In  the  process  of  manufacture  some  cheeses 
owe  their  flavour  to  the  practice  of  infusing 
certain  leaves — e.g.,  sage,  parsley,  &c. — in  the 
cheese  itself ;  hence  fragments  of  leaves  may 
be  detected  in  certain  kinds.  The  famous 
fromage  de  Brie  of  France  is  said  to  owe  its 
peculiar  flavour  to  its  admixture  with  urine 
— a  disgusting  suggestion,  almost  incredible. 

Detection  of  AdiUierations. — If  arsenical  pre- 
parations to  the  rind  are  suspected,  the  same 
process  may  be  employed  for  its  detection  as 
is  described  under  Arsenic. 

If  it  is  required  to  know  the  exact  amount 
of  caseine,  fat,  salt,  ash,  and  water,  the  analy- 
sis should  be  conducted  on  the  same  principles 
as  described  under  Milk-Analtsis  ;  that  is, 
the  amount  of  water  should  be  estimated  by 
evaporating  a  known  weight  in  a  porcelain  or 
platinum  dish,  the  fat  by  extraction  with 
ether,  the  ash  by  burning  down  a  known 
quantity,  and  the  remainder  calculated  as 
caseine.  The  salt  may  be  estimated  by  the 
volumetric  solution  of  nitrate  of  silver  {ste 
Wateb-Analtsis)  and  chromate  of  potash 
(every  100  parts  of  salt  containing  60*68  of 
chlorine).     An  ash  aa  high  as  7  per  cent. 


is  no  proof  of  mineral  adulteration,  si 
in  this  instance  the  analyst  must  be 
careful  not  to  draw  conclusions  untU  tl 
has  been  qualitatively  examined  for  le 
sulphuretted  hydrogen,  and  for  other  m 
matters  evidently  of  foreign  origin,  i 
remembering  that  the  ash  of  genuine  < 
consists  of  very  little  else  but  salt  and 
phate  of  lime. 

The  microscope  is  of  no  very  great  uti 
detecting  foreign  substances  in  cheese.  S 
however,  may  be  seen  in  very  soft  d 
It  will  be  found  convenient  to  freeze  a  pi 
and  then  cut  a  very  fine  section.  In  i 
case  the  polariscope  may  also  be  usa 
tests,  such  as  iodine,  &c.,  may  be  appli( 
minute  fragment  in  the  field. 

Cherry— The  fruit  of  different  spe 
the  genus  Ceratus.  They  are  regan 
wholesome,  cooling,  laxative,  nutrith 
antiscorbutic ;  but,  like  plums,  they  i 
to  be  eaten  in  moderation.  Inflamma 
the  alimentary  canal  has  been  occasioi 
swallowing  the  stones.  The  following 
composition  of  cherries  as  given  by  Fresei 

Competition  of  Cherriet  (Fbeskkiub). 


SolvbU  Matter^ 
Sugar  .... 
Free  acid  (redaced  to 
equivalent  in  malic 
acid) 
Albuminous  substances 
Pectose  substances     . 
Ash      .... 
Insoluble  Matter — 
Seeds  .... 
Skins  .... 
Pectose 

[Ash    from    insoluble 
matter  included    in 
weights  given] 
Water 


8»«et  light 
redHaatC 

13110 


0-3ol 
(0-903) 
{  2-286} 

0-600 

5-430 
0  450 
l-45v> 


[0-090] 
73  370 


Verrlisht 
HMtfC 

8-568    1 


0^1 
3  5S9     I 
0-8S5 

d-2U 

0  464 
0-401 


i' 


0-070] 
1-998 


r 

T 


Cherry-Zaaurel  Water— An  infiu 
the  leaves  of  the  Cerasus  Lauro-cerasus. 
common  in  £ngland,  and  often  confo 
with  the  true  laurel  or  sweetbay,  whic 
no  deleterious  properties.  The  effe« 
cherry-laurel  water  are  similar  to  thos 
duced  by  hydrocyanic  acid. 

It  is  used  for  the  adulteration  of 
which  see, 

Oheatnuts —Ground  chestnuts,  bot 
horse-chestnut  {j£scidus  Hippocastanut 
the  edible  chestnut,  have  been  used  as  ad 
ants  in  chicory,  coffee,  &c  See  fig.  18 
Atcherley). 

Ohicory— Prepared  from  the  root  < 
chorium  Intybus,  a  plant  of  the  natural 
ComposUce. 

It  is  prepared  by  slicing  the  root,  rot 


Fig.  IB. 

u  aJditioD  to  coffM,  and  u  an  adnltentioD 
^  tint  irtiile.  Id  aome  puia  of  the  world  it 
"»"»d  u  a  baverage  alone,  aapecUlly  in  Flan- 
^''*>  Tb<  Ireah  root  U  madicinal,  acting  aa 
*  toiit  and  aUght  aperiaut.  Tlie  roaated 
■*d  Firaiid  artida  would  appeal  to  poueaa 
"^^wljinj  decided  propertie*  wliatsTer. 

^ntUnoftlit  Boot.—Tha  itmclura  of  » 
'^^  it  of  importance,  in  order  to  detect 
*^«uiliin  in  coffee.  Ths  chief  part  of  i 
'^>t  ii  lude  of  cella,  roaniled  or  flatleued. 


id  branching  Utidferoua  ducta,  wbich  in 
freab  root  caTTj  a  milk;  aap  (Gg.  19). 

The  cbemic^  compoaition  of  chicoir  ia 
tollowa  (LethebT)  :- 


CompoiiUoit  !•/ Uu  Soailtd  Root  (Leti 
ByEroBcopic  moialqrfl  14-6 


h  of  tbeae  bad  the  following  com- 


ChloTlde  tit  pQiasBlua 
fialpbauorpotaxh 
Pbotiitaate  or  |»ia-h 


Tbe  adulteration!  of  cliicorj  are  numeratiB. 
The  fuUowing  buTe  been  either  found  or 
anapected :  Venetian  red,  reddle,  red  cln;, 
roaated  acorns,  beans,  carrots,  damaged  dog- 
biiGuita,  daiDBiged  bread,  damaged  wheat, 
horae  -  cbeatnuta,  mangel  -  vurEel,  parsnips, 
peaa,  tye,  and  sugar ;  coffee  flights  (the  husks 
of  coffee),  coffina  (roasted  lupines),  Hamburg 
powder  (roasted  peaa  coloured  with  reddle), 
and  the  marc  of  coffee  ;  bark  from  tanjirda, 
logwood-dust,  mahogany -dust,  (cc,  Jic. 

Dcleeiioa  of  Adtilltratio«>,~A  familiarity 
with  the  microscopical  structure  of  chicorjr  is 
soon  obtained,  and  then  any  admixture  with 
foreign  substance  may  be  with  comparative 
ease  detected.  Besides  the  microacope,  tbe 
following  tests  may  be  employed  ;— 

Chicory  thrown  into  water  rnpidi;  sinks 
and  colours  the  liquid  reddish  brown.  A 
cold  decoction  tested  with  litmus  or  solution 
of  iodine  gives  a  brown  colour.  There  is  no 
starch  in  chicory,  bo  if  it  produces  a  blae  or 
black  colour,  it  indicates  the  presence  of 
roasted  pens,  beans,  T7e,  kc.  It  should  not 
turn  black  on  the  addition  of  perchloride  or 
persniphata  of  iron;  if  it  does,  it  shows  an 
admiiture  of  a  vegetable  substance  conlain- 
ing  taluuD,  such  M  acomi. 
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A  weighed  quantity  should  be  burnt  in  a        The  best  general  cure  for  smoky  chinmeyi* 

platinum  dish,   and   the    ash    carefully  ex-  according  to  Mr.  Eassie,  is  a  peculiar  cone  of 

aminod.     It  should  not  exceed  5  per  cent.,  terra-cot ta  fixed  to  the  top  of  the  chimney, 

and  be  of  a  grey  colour,  not  red.    See  Coffee.  This  cone  contracts  considerably  the  top  of  the 

OhUdbed-Sce  PUEBPERAL  DISEASES.  «"«• '"  °°*  un.ightly,  M«l  the  windUoinng 

^^  against  its  external  slope,  quickly  extracts  the 

Children,  Bmployment  of— 5ee  Brick-  smoke.     These  cones  are  ahK>  proTided  with 

Fields  ;  Trades,  Injurious,  &c.  '         '  partitions  of  terra-cotta,  so  as  to  be  isolated 

Ohildren,   Mortality  of— See   Isr jlst  from  each  other.    The  cone  failing,  he  uses  an 

Mortality.  ^^^  injector,  which  is  a  circular  apparatus  of 

.M^.».         XT     ,   *       ^^,       J  li.      i..         c  iron  fi^ed  to  the  top  of  the  chimney.    It  is 

OhilUea-Used   for   the  adulteration  of      ^^^^  ^^.^  a  series  of  outside  months, 

pepper  and  vmegar.    See  CAPdicUM,  Pepper,  ^j^.^^  receiving  the  wind,  pass  it  down  narrow 

^^*  tubes,  at  the  foot  of  wldch,  when  well  com- 

Chimneys  —  Chimneys   were   not  intro-  pressed,  it  is  caught  by  an  angular  valve, 

duced  into  England  until  the  reign  of  Queen  which  compels  it  to  escape  with  great  force 

Elizabeth.   They  were  first  used  in  the  better-  into  the  smoke-flue,  and  thence  into  the  at- 

class  mansions  and  in  towns,  but  wore  a  long  mosphere.    See  Smoke. 
tune  before  they  were  adopted  in  country        ch^^^^noy  -  Sweepers   (SweepeHTha 

places;  for  example,  they  were  certaiidyn^^  general   hygienic   condition   of    sweeps   ha. 

introduced  mU>  the  farmhouses  of  Cheshire  «j  ^^^^   j^^      ^       ^^   ^^^ 

untd  the  middle  of  the  seventeenth  century.  f     ^  ^  nightmen,  and  their  usual  skep- 

The  chimney  is  not  alone  a  mere  tube  to  con-  j        i^oe  was  a  heap  of  soot.    Naturally  of  a 

vey  away  the  products  of  combustion  but  also  ,^^  ^^^^  ^^  ^^y  habits,  following  a  filthy 

aventUator.    The  principle  by  which  a  chim-  and  dusty  occupation,  there  cannot  be  a  doubt 

noy  exerts  a  draught  is    as   follows :    The  ^j^^^  ^^^^  ^^^^  y^^^  ^„  ^^^  ^^^  .^ 

chimney  is  a  tube  contammg  a  column  of  air ;  ^^^^  ^y^^.^  ^^^^  ^^^  ^^^^  especially  when 

if  the  room  and  the  chimney  be  at  the  same  ^^^  ^f  ^j^^^  j^^  ^  extreme  youth  to  setT« 

temperature,  the  chimney  column  of  Mr  is  ^^  apprenticeship  of  ill-usage,  and  were  foxeed 

exactly  baLinced  by  a  column  of  air  without  ^  ^^^^  ^^^  ^^^^^  ^^^  11^^^  ^^^  ^y^ 

the  chimney  ;  but  if,  as  is  usually  the  case,  ^^^  developed.    We  have  no  statistics  of  the 

the  room  is  warmer  than  the  outside  air,  the  ^^^^  duration  of  sweeps'  live,  at  the  prasent 

warm  air,  being  Lghter,  floats  up  the  chhn-  ^     ^^^  j^^  ^^^j,  ^^  hygienic  oonditioiL^ 

ney,  creating  a  slight  but  continual  current.  ^^^  investigated  on  a  large  scale.    That  th. 

If  a  fire  be  htm  the  grate,  it  warms  the  whole  ^^  ^^^  ^^y^^^^  ^  ^^^  ^^  ^^.p^^^j^ 

column  of  aur,  which  expands,  is  rendered  ^^^  ^^  ^y^^  scrotum,  than  other  men,  is 
Ughter,  and  therefore  ascends.  Its  place  being      ^^^^  .^       ^j^^^^   ^^   p,^„^   j,   „^, 
continually  taken  by  the  colder  and  heavier      ^^^^  ^^^  disproved.      Dr.   Wahihe 

air.    Therefore  when  a  fire  is  burned  it  must  ^^^^  in  649  cases  of  cancer  three  wei. 

be  Bupphed  copiously  with  air.    If  it  obtains  in  other  words,  4-5  per  1000  cases.    I.,.. 

an  msufficient  quantity  from  the  room    by  ^^j^  .,  ^  y         ^^^^er  or  not,  can  only 

reason  of  the  excellent  workmanship  of  the  ^^^^  y^    ^  ,^^„^  ^^  ^^  j^^^y^  ^f  ^ 

doors  and  windowji,  or  from  want  of  due  ven-  ^^    ^  ^y^^    y^^  ^^^  whence  the  649 

tilation,  it  will  obtain  the  air  from  above  ;  m  ^--g  derived 

other  words,  a  down  current,  carrying  with  it  «  x      -     i  .^,  .  m        •« i 

the  smoke,  will  be  established,  and  this  is  one  ^^Chineae  Botamo«lFowder--nsed 

of  the  principal  causes  of  smoky  chimneys,  *5«  P]^««  ""[  adulterating  t«a.    It 

another  of  them  being  insufficient  contraction  ^^  ^*«*^^^  ^'^^  wheat-flour.     -Die  di 

of  the  throat  of  the  chimney.    By  contracting  ^  ^^  ^*«  ^,^"  "  ^f^'Z*  l^^         tZTZ 

the  chimney-throat,  and  bv  closing  partially  l^"^"^  ?/  *^f,  P^'^f  ^'^  *?  *^^  ^ttl^^^^^S^ 

the  open  space  in  front  of  a  firo,  almost  any  *^.f^^  '\  ^^,  ^"^^^  (.o  run  the  diwot^ 

amount  of  draught  may  be  obtained,  the  rea-  ^'^^  ^  Vf  ^  "^  'nJ^'^    !?'^  ^         ^T^^ST 

son  being  that  the  immense  volume  of  air  ^^^,^J  ^^    ?^^  ^^^V'^Z^S^Z^ 

continually  drawn  up  the  chimney  is  thus  aU  ^^^  *^.^"^°Z^  ^1"  ^^'^^^  ^  "•  ^^  ^^^^ 

made  to  pass  through  the  fire  instead  of  over  "onable.     i>ee  lEA. 

it,  as  ^  of  the  air  does  in  open  fireplaces.        Chloralum— This  substauoe,  which  i.    *^ 

Another  cause  of  smoky  chimneys  is  the  flues  impure  aqueous  solution  of  chloride  of  •'^^ 

being  too  straight  or  too  large,  the  consequence  minum,  sp.  gr.  1*15,  was  introduced  in  1^*^ 


beingthat  every  gust  of  wind  blows  the  smoke     by  Professor  Gamgee  as  an  antiseptio  ^f^ 
into  the  room  ;  the  more  tortuous  a  flue,  the     disinfectant,  for  which  purpose  the  ■'^^^^i 
less  the  risk  of  smoke.  should  be  diluted  with  four  times  its  bnll^    ^^ 
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This  ii  a  powerful  diainfectant,  and 

th6  advantagei  of  being  non-poison- 

ou,  inodoroiu,  and  very  cheap.    Cbloralam 

U  tlumght  bj  Profeaaor  Gamgee  to  be  a  muoh 

more  oiefal  antiaepiio  and  disinfectant  than 

carbolic  add,  for  it  was  found  in  experiments 

made  bj  Professor  Hanghton  that  it  destroys 

offenaiTely   odorous   matter   and    secretions 

vhich  are  simply  masked  by  carbolic  acid. 

**  For  removing  fcstor  and  effluvia,"  says  Pro- 

fsMor  Wanklyn,  "  it  is  better  and  more  avail- 

tUe  than  any  agent  with  which  I  am  ac- 

qosmted."    In  this  respect  it  is  inoomi>arably 

nperior  to  chloride  of  lime.    Dr.  Dougall 

fosiid  that  it  arrests  putrefactive  change,  and 

frarcnts  the  appearance  of  animalcuUe  to  a 

gmter  extent  than  any  of  the  commonly 

enplojed  disinfectants.     It  is  not  volatile, 

Ixnee  it  cannot  be  regarded  as  an  aerial  disin- 

feetut;  but  it  is  useful  in  washing  infected 

dotliisg,  or  as  a  scouring  material  for  deans- 

in;  rooms.    It  may  be  used  with  advantage 

M  %  dressing  for  surgical  wounds,  but  as  a 

^sodonat  for  sewage,  it  is  certainly  in  no  way 

"■pcrior  to  chloride  of  lime  and  other  old 

^laafeetsnts.     Experiments  carried  out  in 

^  liboratory  at  Dresden  were  not,  indeed, 

^fsvourable  to  this  new  agent,  for,  accord- 

i>C  to  Dr.  Eulenberg,  the  following  was  the 

nnh  of  the  investigations : — 


CUdride  of  Ume  disinfects 

QnicUime 

AJta 

Mptete  of  iron 


ft 


Ffferat.of 
Ptttniying  Matttn. 

1000 

84-6 

804 

767 

740 


jJ"fVierteljahr»8chrift,  j.  Ger.  Med.  u.   Off. 

*^,Donv.  s^rie,  t.  xx.  No.  2.) 
h  thus  appears  to  be  rather  inferior  to 
^I^Pbste  of  iron,  but  notwithstanding  this, 
^  sabitaaco  has  qualities  of  a  very  useful 
^^^m,  and  equals  the  other  disinfectants 
^^M,  providing  a  proportionately  larger 
'^tity  U  used. 

^^bt  Board  of  IVade  requires  all  British 
^1^  to  be  furnished  with  a  supply  of  chlo- 
r^^m  for  disinfecting  purposes,  in  case  a  dis- 
^fetuiit  should  be  needed. 

^Mvte*— Chlorine  is  an  elementary  sub- 
^^'^■M  diMovered  by  Scheele  in  1774.    It  was 
*^fininppooed  to  be  a  compound,  but  was 
^^mdlij  Sbr  H.  Davy  to  be  a  simple  substance, 
is(kj-LiuMc  and  Thenard  had  suggested, 
''^fcrtiet,  d:c  —  Chlorine  is  a  gas  of   a 
V**>Ui*7d]ow  colour ;  its  relative  weight  is 
^"^  ud  its  observed  specific  gravity  2'47. 
>«Miabls  in  about  half  its  bulk  of  cold 
*^i  Ut  ii  much  less  soluble  when  collected 
**  *»na  water.    It  is  heavier  than  air, 
WttweiJdng  between  77  and  78  grains  at 
-'I  •*'•  •"A  ao  inches  bar.  pressure.     It  may 


be  condensed  into  a  yellow  limpid  liquid  by 
a  pressure  of  4  atmospheres  at  60°  F.,  and  it 
forms  a  definite  hydrate  with  water. 

Copper,  arsenic,  antimony,  and  phosphorus 
combine  so  energetically  with  chlorine,  that 
when  introduced  in  a  finely-divided  state  into 
the  gas  they  take  fire  spontaneously. 

Chlorine  has  a  great  affinity  for  hydrogen, 
combining  with  it  and  forming  hydrochloric 
add ;  it  is  in  this  way  that  it  acta  on  organic 
substances,  and  transforms  bodies  of  an  un- 
defined nature  into  more  or  less  definite  com- 
pounds. 

Preparation. — It  may  be  made  in  many 
ways.  In  bleaohing-works  it  is  produced  on  an 
enormous  scale  by  the  action  of  hydrochloric 
add  on  oxide  of  manganese.  A  very  constant, 
regular  supply  of  chlorine  is  evolved  by 
dropping  a  crystal  of  chlorate  of  potash  from 
time  to  time  into  muriatic  acid  ;  and  a  third 
economical  way  is  the  addition  of  some  acid  to 
chloride  of  lime  (the  same  purpose  may  al»o 
be  effected  by  li|  parts  of  alum-cake  mixed  with 
1  of  chloride  of  lime).  For  disinfecting  pur- 
poses, chlorine  may  be  obtained  by  taking  two 
tablespoonfuls  of  common  salt,  two  teaspoon- 
fuls  of  red -lead,  half  a  wine-glassful  of 
sulphuric  add,  and  a  quart  of  water ;  mix 
the  lead  and  salt  with  the  water,  stir  well, 
and  add  the  sulphuric  add  gradually.  Chlorine 
is  evolved,  and  is  absorbed  by  the  water,  from 
which  it  is  slowly  driven  out.  It  may  be  kept 
in  a  jar  or  stoppered  bottle,  left  open  as  occa- 
sion may  require. 

Utet,  disc. — Am  obtained  by  any  or  all  of 
these  methods,  chlorine  is  one  of  the  most 
powerful  deodorants  and  disinfectants  known. 
It  is  destructive  to  all  animal  matter,  and 
fatal  whenbreathed  by  living  beings  in  a  con- 
centrated form.  The  foulest  smells  cannot 
exist  long  in  an  atmosphere  containing  free 
chlorine,  so  that  it  is  an  excellent  disinfectant 
for  urinals  and  similar  places,  as  a  very  small 
quantity  continuously  given  off  keeps  them 
free  from  objectionable  odour.  As  a  gaseous 
disinfectant  it  is  perhaps  the  best  we  possess, 
and  is  invaluable  for  the  purpose  ol  fumigat- 
ing a  room  after  infectious  disease ;  but  its 
destructive  and  bleaching  powers  on  the  paper, 
coloured  cloth,  &c.,  must  be  remembered,  and 
the  precautions  taken  described  under  Disin- 
fection, &c. 

Chlorine,  when  continuously  breathed  by 
healthy  people,  acts  as  an  irritant  to  the  lungs 
—its  frequent  use,  indeed,in  the  Paris  hospitals 
is  said  to  have  caused  phthisis;  it  is  not, 
therefore,  adapted  as  a  disinfectant  for  ordi- 
nary household  purposes.  iSto  Disinfectants, 
Disinfection,  &c. 

Cbooolate— iSef  Cocoa. 
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Cholera,  Asiaiio— ift><orj/.— The  first 
description  of  cholera  is  given  by  Garcia  del 
Huei-to,  a  physician  of  Goa,  about  15G0.  It 
appeared  in  India  in  1774,  and  succeeding 
years,  and  finally  established  its  home  in  the 
Sunderbunds  of  Bengal,  from  ivhence  it  has 
issued  at  different  times,  and  has  appeared  in 
almost  every  inhabited  country  on  the  globe. 
It  prevailed  in  Russia  in  1830,  and  has  so 
frequently  infected  Eastern  Europe,  that,  ac- 
cording to  Dr.  Pelikan,  it  is  now  endemic  or 
naturalised  there.  It  appears  to  have  first 
been  carried  into  Germany  in  1829  and  1830, 
slaying  more  than  900,000  persons  in  the  year. 
In  France,  successive  and  fatal  epidemics 
appeared  in  1831, 1849,  and  1854.  In  England 
and  Wales,  in  1848-49,  no  less  than  53,293  per- 
sons died  of  cholera  ;  and  in  1854,  20,097.  In 
the  recent  outbreak  of  cholera  in  Europe,  it 
appears  to  have  come  westwards  from  Russia, 
where  it  had  lurked  from  at  least  1866 ;  and  it 
appeared  in  1871, 1872,  and  1873  at  the  ports 
in  the  Baltic.  Previous  to  this,  however,  it 
had  attacked  (1869)  Victoria  Nyanza,  and  in 
1870  spread  with  great  virulence  in  Africa.  In 
1873  it  was  in  Italy,  Hungary,  Germany, 
Holland,  and  even  made  its  way  to  the  United 
States.  In  the  same  year  there  were  several 
importations  into  the  English  ports ;  but 
owing  to  the  exertions  of  the  sanitary  autho- 
rities (notably  in  one  case  at  the  Port  of 
London),  and  probably  to  other  favourable 
climacteric  conditions,  the  disease  did  not 
spread ;  and  now  (1875)  we  may  be  said  for 
the  present  to  be  cholera  free.  The  following 
is  the  modem  chronology  of  the  disease  to  1871: 

Cholera  appeared  in  Sunderland  on  the  26th 
of  October  1831. 

It  was  first  observed  at  Edinburgh,  6th 
Feb.  1832.  At  Rotherhithe,  Limehouse,  and 
London,  13th  Feb. ;  in  Dublin,  13th  March. 

In  the  same  year  cholera  attacked  the 
Continent,  and  between  March  and  August 
18,000  people  died  of  the  disease  in  Paris. 

Cholera  epidemic  in  Rome,  the  two  Sicilies, 
Geneva,  Berlin,  &c.,  July  and  August  1837. 

Another  visitation  of  cholera  in  England 
took  place  in  1840.  The  number  of  deaths  in 
London  for  the  week  ending  15th  September 
was  3183;  the  ordinary  average  1008;  and  the 
number  of  deaths  by  cholera  from  17th  June 
to  2d  October  in  London  alone  13,161.  The 
mortality  lessened,  and  the  distemper  disap- 
peared about  13th  October  1849. 

Newcastle-upon-Tyne,  Hexham,  Tynemouth, 
and  other  northern  towns,  suffered  much  from 
cholera,  September  1853. 

It  raged  in  Italy  and  Sicily,  1854.  Above 
10, (XX)  are  said  to  have  died  at  Naples.  It 
was  also  very  fatal  to  the  allied  troops  at 
Varna,  autumn,  1854. 


Cholera  was  very  severe  for  a  short  tine  in 
the  southern  parts  of  London,  and  in  Sobo 
and  St.  James's,  Westminster,  Augoit  aitd 
September  1854. 

Raged  in  Alexandria,  June  ;  abated,  Jolj, 
1865. 

Prevailed  in  Ancona  (843  deaths),  Angnst; 
subsided,  September,  1865. 

Very  severe  in  Constantinople  (nearly  50,000 
deaths),  August ;  subsided  after  the  great  fire, 
-6th  September  1865. 

Cases  at  Marseilles,  Toulon,  and  Sonthsmp* 
ton,  end  of  September  1865. 

Cholera  prevalent  at  Marseilles,  Paxis,  Mid* 
rid,  and  Naples,  July  to  October  1865. 

An  international  meeting  at  Constutinopie 
to  consider  preventive  measures,  propoeed 
October  1865,  met  18th  February  186&  At 
the  last  sitting,  the  conclusions  adopted  were, 
that  cholera  may  be  propagated,  and  from 
great  distances ;  and  a  number  of  preTentive 
measures  were  recommended,  26th  September 
1866. 

Cholera  appeared  at  Bristol,  24th  April;  at 
Liverpool,  13th  May  ;  at  Northampton,  Jnly 
1866. 

Cholera  severe  in  the  east  of  London ;  3tf 
deaths  in  week  ending  21st  July  1866. 

House  -  to  •  house  visitation  ;  Metropolitan 
Relief  Association  formed  ;  large  subscripttow 
received  (Queen's, '£500),  July  and  Aaga>i 
1866. 

Cholera  subsided,  September  1866. 

Very  severe  at  Naples,  September  1866. 

Cholera  Relief  Committee  closed,  31«t  0^ 
tober  1866. 

Cholera  declared  to  be  extinct  in  Lond(»ii 
1st  December  1866. 

Cholera  in  Rome,  Naples,  and  Sicily,  Au- 
gust to  September ;  in  Switzerland,  October, 
1867. 

Alarm  of  approaching  cholera,  July ;  laid 
to  bo  severe  in  Konigsberg,  in  Prussia,  Augmti 
1871. 

The  Nature  of  CAo^ero.— Cholera  is  an  in- 
fectious disease,  the  principal  contagion  reiid- 
ing  in  the  excreta.  It  has  a  period  of  ineo- 
bation,  of  accession,  and  decline. 

The  period  of  incubation  is  generally  oooQ* 
dered  to  average  from  three  days  to  a  veek, 
but  it  has  sometimes  been  much  longer,  even 
as  much  as  twelve  and  fourteen  days. 

The  accession  is  sometimes  with  a  lightntnf 
like  rapidity,  but  in  a  great  many  cases  a 
painless  diarrhoea  sets  in  for  some  days  previ- 
ously (varying  from  twelve  hours  to  a  week,  <" 
even  more).  If  the  disease  does  not  end  i^ 
death,  in  many  cases  the  recovery  of  th* 
patient  is  as  rapid  as  the  attack. 

The  following  is  a  typical  case  of  cholera :  ^ 
man,  either  in  perfect  health  or  after  a  fewday* 
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of  painlets  diaTrhcea,  is  raddeiily  seized  with 

»  moit  muccoantable  sickness  and  purging. 

He  beeomes  cold ;  his  countenance  has  the 

ptleness^  his  eyes  the  leaden  hue  of  death ; 

Us  Toice  sinks  to  a  feeble  whisper.     Every 

BBgle  secretion  is  drained  into  one  channel. 

His  blood  thickens  and  curdles  in  his  veins, 

while   enormous    quantities   of    liquid    run 

fiom    his    bowels.      The    urine,    the   bile, 

the  skin,  all  cease  to  act;  while  the  most 

frightful  cramps  of  the  muscles,  of  the  legs 

and  bowels,  rack  the  sufferer  every  moment 

with  an  insupportable  agony.    The  evacua- 

turns  from   the   bowels   are   like   no  other 

find;  they  appear    to   be    composed  of   a 

thin   watery    fluid,    with    flocculent   white 

ibieda  floating   in   it.      These   shreds   look 

noiething  like  rice,  hence  the  evacuations  are 

ailed  **  rice-water  discharges.''     These  dis- 

Aiiges  are  seldom,  if  ever,  absent.    In  those 

CMet  of  sudden  choleraic  death,  they  have 

Mvly  always  been  found  in  the  intestine  by 

ipoti-iiiortem  examination,  death  having  in 

ndi  esses  been  so  rapid  that  no  external  dis- 

(^u^  showed  itself. 

Tbe  three  things,  then,  that  are  pathogno- 

■Km  cholera  are — 

I  The  rioe-water  evacuations. 

1  The  extreme  collapse. 

^  The  suppression  of  all  secretion  except 

^  of  the  boweL     (The  milk  of  suckling 

*OQaiii,  however,  still  secreted.) 

^<fdi  (tf  Fropagatwn, — There  ought  to  be 

Ji^dottht  that  the  views  of  Dr.  W.  Budd  of 

"f"^  with  regard  to  the  mode  of  propaga- 

"a  ol  cholera,  are  correct,  supported  as  they 

**(  not  alone  by  his  own  cedent  reasoning,  but 

7i  v«  might  almost  say,  actual  experiment. 

^b^res  that  the  poison  is  cast  off  by  the 

^^otme  of  the  cholera  patient  in  the  charac- 

^^*tie  rice-water  discharges,  and  that  it  is 

l^may  be  transmitted  to  uninfected  persons 

■tl»  fdlowing  principal  ways : — 

J^  fij  the  soileid  hands  of  attendants  on  the 

^  a  mode  of  communication  probably  very 

'*KBon  in  cases  nursed  at  home. 

^  B7  means  of  bed  and  body  linen,  and 

^  articles  tainted  with  the  rice-water  dis- 

^  Through  the  medium  of  the  soil.    The 

'kWges  being  liquid,   the    great  bulk  of 

ftea  find  their  way  to  the  ground,  from  which 

^  poison  may  be  propagated  in  three  ways — 

fi|  hj  rising  into  the  air  as  a  product  of  eva- 

iHition ;  (6)  by  percolating  into  the  drinking- 

'^'^'f  (c)  by  atmospheric  dispersion  in  the 

An  of  imfMdpable  dust  after  it  has  passed 

ftio  the  dried  state. 

Tb»re  are  eases  reoorded  which  put  beyond 
itebt  that  if  cholera  evacuations  get  into 
At  water,  the  disease  may  be  oommunicated 


in  that  way ;  e.g.j  the  case*6f  the  Broad  Street 
pump  in  1854  (Report  on  Cholera  Outbreak  at 
St  James's,  Westminster,  1854),  the  outbreak 
at  Newcastle-on-Tyne  in  1865,  traced  to  con- 
taminated water  from  the  Tyne,  with  several 
others  in  England,  together  with  remarkable 
cases  recorded  by  Macnamara  as  occurring  in 
India.  The  latter  observer  appeal's  to  show 
that  the  stools  are  most  infectious  when 
swarming  with  vibriones  ;  but  when  ciliated 
infusoria  appear,  the  danger  is  over.  This  very 
important  observation  tends  to  show  that 
there  is  a  contagious  principle  (a  nitrogenised 
body  ?)  on  which  the  one  class  of  animalcules 
feed ;  this  being  exhausted,  they  must  die,  and 
a  new  generation  supplants  them.  Evidence 
of  a  different  kind,  but  quite  as  good  as  if  it 
were  an  actual  experiment,  is  the  outbreak  of 
cholera  which  appeared  at  the  Devon  County 
Lunatic  Asylum.  It  was  introduced  from  Exe- 
ter into  the  men's  side  of  the  institution,  and 
there  were  in  all  no  fewer  than  forty  cases, 
cUl  men^  no  single  case  occurring  among  the 
females.  It  was  considered  a  great  mystery, 
until  Dr.  C.  Budd  of  North  Tawton,  who  was 
consulted  by  the  authorities,  pointed  out  that 
the  disease  was  communicated  through  the 
medium  of  the  latrines  from  man  to  man,  the 
men's  closets  being,  of  course,  distinct  and 
entirely  separate  from  the  women's.  In  fact, 
there  is  a  vast  collection  of  positive  evidence 
on  the  contagiousness  of  the  rice-water  dis- 
charges, but  it  cannot  be  here  inserted  ;  the 
facts  are  to  be  found  in  its  history,  and  speak 
for  themselves. 

Propagation  of  Cholera  hy  Food. — There 
have  been  a  few  marked  instances  of  this  in 
India ;  e.g. ,  in  a  case  recorded  by  Dr.  Fair- 
weather  (Report  of  the  Sanitary  Administra- 
tion of  the  Punjab  for  1871 :  Lahore,  1872), 
a  man  died  of  cholera,  infecting  freely  the 
floor  of  the  room  in  which  he  died.  Six  days 
afterwards  a  burial-feast  was  given  in  this 
room,  and  about  350  attended.  The  food — rice, 
lentils,  ghee,  sugar,  and  spices — was  cooked  in 
the  room,  and  spread  out  on  an  open  mat  laid 
on  the  earthen  floor.  Some  of  the  guests  car- 
ried home  part  of  the  feast  to  their  wives  and 
daughters.  There  had  been  no  cases  of  cholera 
previously  in  the  district,  but  at  the  end 
of  three  days  after  the  feast  there  were 
seventy-three  cases  and  forty-six  deaths,  the 
cases  being  confined  to  the  men  and  their 
wives  who  had  eaten  this  food,  so  that  it  is 
highly  probable  the  rice  was  infected  by  con- 
tagion lurking  in  the  floor. 

Certain  geological  conditions  of  soil  appear 
greatly  to  influence  the  spread  of  cholera. 
Pettenkoferof  Munich,  indeed,  maintains  that 
a  certain  condition  of  soil  is  actually  neces- 
sary for  the  development  of  epldemio  ohoVeiv^ 


OHO 


(i32> 


OHO 


It  must  be  pervious  to  water  and  air,  and 
possess  a  particular  degree  of  humeotation, 
depending  upon  the  position  of  the  subsoil- 
water  to  the  surface,  and  must  be  charged 
with  excremcntitious  matter.  He  supposes 
that  when  a  soil  in  this  condition  receives  the 
cholera  poison,  it  undergoes  multiplication  in 
the  interstices  of  the  soil. 

The  influence  of  season  and  other  meteor- 
ological conditions  in  the  propagation  of 
cholera  is  very  evident  from  its  history.  The 
visitations  of  1832,  1848,  and  1854  were  all 
characterised  by  great  atmospheric  pressure, 
and  in  two  out  of  the  three  years  by  a  high 
temperature.  In  186G  a  very  peculiar  blue 
mist  prevailed  at  the  same  time  as  cholera. 
The  only  certain  fact,  however,  at  present 
known  is,  that  a  high  temperature  and  a 
stagnant  air  are  both  extremely  favour- 
able conditions  in  promoting  the  spread  of 
cholera. 

Precursor f/  and  Concomitant  Phenomena, — 
It  is  a  notable  fact  that  many  outbreaks  of 
cholera  have  been  preceded  by  severe  epidemics 
of  influenza;  sometimes  also  intermittent 
fevers  have  prevailed,  and  in  India,  Russia, 
and  Poland  epizootics  of  a  most  fatal  character 
amongst  sheep,  dogs,  oxen,  and  domestic  fowls 
have  been  the  precursors  of  cholera.  In  the 
last  Russian  epidemic  (1870),  horses  are  said 
to  have  been  attacked  by  cholera.  Diseases 
of  all  kinds  have  also  coexisted  with  cholera. 
In  1832,  at  Constantinople,  it  raged  in  com- 
pany with  the  plague,  and  in  France  it  co- 
existed with  the  sweating  sickness.  It  has 
also  accompanied  scarlatina,  tyx)hoid,  and 
other  fevers. 

The  causes  predisposing  are  insanitation, 
overcrowding,  drinking  water  liable  to  pollu- 
tion, and  general  un  cleanliness. 

Prevention  of  Cholera. — "  No  greater  mis- 
take can  be  made  than  to  assert  of  Asiatic 
cholera,  as  is  done  with  a  kind  of  Oriental 
fatalism  by  some  popular  writers,  that  cholera 
is  under  no  kind  of  control.  Now  it  is,  I  be- 
lieve, more  completely  under  medical  control 
than  any  other  known  epidemic  disease.  In 
the  first  place,  its  propagating  fluid  is  tangi- 
ble, and  can  be  destroyed ;  and,  in  the  second 
place,  the  disease  almost  invariably  begins  as 
diarrhea  which  can  in  the  great  majority  of 
oases  be  stopped  by  simple  remedies.  The  dis- 
ease here  never  decimates  cities,  except  when 
its  poison  is  diffused  through  their  potable 
waters.  To  the  practical  applications  of  these 
well-ascertained  scientific  facts  it  is  due  that 
Asiatic  cholera,  which  in  1849  destroyed 
53,273  lives,  in  1854  was  only  fatal  to  20,097 ; 
in  1866  to  14,378  lives  in  Enghind  and  Wales. 
The  deaths  from  common  cholera  of  tliis 
climate  wcro  702  in  1869,  and  1065  in  the 


present  year  (1870)."— (Dr.  Fabb,  Eegistar- 
General*s  Report.) 

As  Asiatic  cholera  is  invariably  imported, 
the  first  problem  is  to  watch  narrowly  erery 
vessel  coming  from  an  infected,  or  indeed  a 
non-infected  port,  and  not  to  permit  the  lind* 
ing  of  any  person  until  a  certain  pexiod  hii 
passed.  When  cholera  haa  been  or  is  raging  in 
a  ship,  the  ship  should  be  moored  as  far  from 
the  shore  as  possible,  and,  if  it  can  be  done, 
in  such  a  position  that  the  town  it  to  the 
windward  of  the  prevailing  or  {Hrevalent  vindi 
To  carry  this  out,  however,  in  rough  weather 
and  small  harbours,  would  be  simply  imiMi' 
sible  ;  in  such  a  case  the  best  means  at  bod 
should  be  taken.  In  all  cases  the  dbehaigei 
of  those  suffering  should  either  go  direct  from 
the  patient's  body  into  the  sea,  or  be  reeetnd 
in  a  bucket  of  salt  water  and  immediately 
thrown  overboard.  If  he  should  die,  hia  body 
should  almost  at  once  be  consigned,  properiy 
loaded,  to  the  deep,  and  all  bedding  and 
clothes  with  the  slightest  soil  or  diiehaige 
upon  them  burnt.  No  one  should  laid  or 
communicate  with  the  shore  until  sereadaTi 
have  elapsed  since  the  last  case.  We  ^pend 
the  Orders  of  the  Council  given  in  1871.  Actf 
great  defect  is  that  they  allow  a  person  to 
leave  a  cholera-stricken  ship  provided  he  ii 
apparently  in  health ;  it  is  evident  thai  he 
may  have  the  seeds  of  the  poison  in  the  QJ*" 
tem,  and  there  is  not  a  spot  in  the  Uoitid 
Kingdom  to  which  in  these  days  of  qu^ 
communication  he  might  not  carry  them. 

When  cholera  has  once  obtained  a  footinS 
on  land,  however,  the  medical  oflBcer  of  health 
should  repair  to  the  place  without  delay.  H* 
should  have  the  discharges  of  his  patient  or 
patients  received  in  a  vessel  containiDg  >*^ 
dust  and  paraffine,  and  at  once  burM,  If  thiii* 
not  available,  let  him  use  the  best  dinnfecttf^ 
that  he  has  carried  with  him,  or  that  is  to  b^ 
had,  for  no  time  is  to  be  lost ;  and  whil* 
paraffine  and  sawdust  are  being  sent  for,  ^ 
evacuations  may  in  the  meantime  be  leoeiTea 
in  carbolic  acid,  solution  of  green  o<qqpeni» 
or  in  common  salt  (which  is  almost  sore  ^ 
be  at  hand  even  in  the  most  oatH>f-th*-^ 
houses),  and  buried  in  the  ground  deeply* 
There  can,  however,  be  no  doubt  that  bnnnnf , 
tho  evacuations  is  better,  where  it  can  be  pn>^ 
tised,  than  allowing  them,  even  when  thcrMI^ 
ly  disinfected,  to  enter  the  ground.    WeDae' 
supplies  of  water,  if  suspected  on  the  slighteit 
evidence  of  being  contaminated,  had  better  h9 
shut  up.    All  soiled  clothing  should  be  ih»» 
roughly  disinfected  or  burnt.    The  use  of  «a^ 
bolic  acid  to  the  ground  and  floor  of  an  infeetai 
place  is  to  be  commended.    If  a  case  shesU 
end  fatally,  the  body  must  be  quickly  putiili 
a  coffin  and  covered  with  chlorida  of  lims  nH 
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Bfi,  and  buried  as  speedily  as  possible. 
Mpite  all  these  measures,  fresh  cases 
',  a  house-to-house  visitation  should  be 
,  aod  inquiries  at  each  house  at  to 
lier  any  inmate  has  diarrhooa  or  not 
nled.  In  the  last  cholera  epidemic  a 
>*  to -house  visitation  was  adopted,  and 
i  to  work  admirably,  for  thuk  the  first 
boms  of  the  malady  were  checked  with 
piriate  remedies. 

epidemics  of  cholera,  the  Diseases  Pre- 
Ml  Aet  may  be  put  in  force  in  the  metro- 
;  hut  elsewhere  any  extraordinary  action 
lave  to  be  taken  under  the  directions  of 
oeal  Government  Board, 
lie  Local  Government  Board  may  from 
to  time  make,  alter,  and  revoke  such  regu- 
M  as  to  the  said  Board  may  seem  fit,  with 
w  to  the  treatment  of  persons  affected 
dbdera,  and  epidemic,  endemic,  and  in- 
ns disease,  and  preventing  the  spread  of 
la  and  such  other  diseases,  as  well  on  the 
rivers,  and  waters  of  the  United  Kingdom, 
m  the  high  seas  within  three  miles  of  the 
■  thereof,  as  on  land ;  and  may  declare 
kit  authority  or  authorities  such  regula- 
I  iball  be  enforced  and  executed.  Begula- 
(10  made  shall  be  published  in  the  *  Lon- 
Gaastte,'  and  such  publication  shall  be 
ill  purposes  conclusive  evidence  of  such 
latioDS. 

iny  person  wilfully  neglecting  or  refusing 
mj  or  carry  out  or  obstructing  the  execu- 
of  any  r^ulation  made  under  this  sec- 
diall  be  liable  to  a  penalty  not  exceeding 
•-{P.  H.,  s.  130.) 

Hen  in  C^vneil  oMtothe  Cholera  in  Shipt. 

SB  Order  in  Coancil,  dated  the  29tb  day  of  Julj 
lad  published  in  a  supplement  to  the  "  London 
te^of  Friday  the  2d  of  July,  after  a  recital  of 
Geo.  IT.  c.  78,  s.  6,  and  the  sect.  62  of  the 
try  let,  1800,  and  ftirther  that  *'  cholera  Is  now 
litaf  in  certain  parts  of  Continental  Europe 
vUdi  this  country  has  communication,  and 
t  is  requisite  to  take  precaation,  as  fitr  ss  is 
Gd»le,  against  the  introduction  of  that  disease 
Us  couDtry,"  it  is  ordered  as  follows : — 
lo  fhis  Order  the  term  *'8hip  "  includes  vessel 
t ;  the  term  *'  master  **  includes  the  officer  or 
I  te  the  time  being  in  charge  or  command  of 
»;  the  term  ** cholera"  includes  choleraic 
cea ;  the  term  '*  nnitance  authority  "  has  the 
■caning  as  In  '*  The  Sanitary  Act,  1866." 
t  diaU  be  lawftil  for  any  nuisance  authority, 
r  reason  to  believe  that  any  ship  arriving  in 
Met  comes  from  a  place  infected  with  cholera, 
t  and  examine  such  ship  before  it  enters  any 
ir  lands  any  person  or  thing  in  the  district,  for 
rpose  of  ascertjy  ning  whether  such  ship  comes 
the  operation  of  this  Order, 
be  master  of  every  ship  within  the  district  of 
soee  aathority  having  on  board  any  person 
1  vfth  eb<rfera,  or  the  body  of  any  person  dead 


of  cholera,  or  anything  Infected  with  or  that  has 
been  exposed  to  the  infection  of  cholera,  shall,  as 
long  as  the  ship  is  within  such  district,  moor,  anchor, 
or  place  her  in  such  position  as  from  time  to  time 
the  nuisance  authority  directs. 

4.  No  person  shall  land  from  any  such  ship  until 
the  examination  hereinafter  mentioned  has  been 
made. 

6.  The  nuisance  authority  shall,  immediately  on 
the  arrival  of  such  a  ship,  cause  all  persons  on  board 
of  the  same  to  be  examined  by  a  legally-qualified 
medical  practitioner,  and  shall  permit  the  persons 
who  shall  not  be  certified  by  him  to  be  suffering  from 
cholera  to  land  Immediately. 

6.  All  persons  certified  by  the  examiner  to  be  suf- 
fering fh)m  cholera  shall  be  dealt  with  under  any 
rules  that  may  have  been  made  by  the  nuisance 
authority  under  the  29th  section  of  the  Sanitary  Act, 
1866 ;  or  where  no  such  rules  shall  have  been  made, 
shall  be  removed,  if  their  condition  admits  of  it.  to 
some  hospital,  or  place  to  be  designated  for  such 
purpose  by  the  nuisance  authority,*  and  no  person 
so  removed  shall  quit  such  hospital  or  place  until 
some  physician  or  surgeon  shall  have  certified  that 
such  person  is  flree  from  the  said  disease. 

7.  In  the  event  of  any  death  from  cholera  taking 
place  on  board  such  vessel,  the  body  shall  be  taken 
out  to  sea,  and  committed  to  the  deep,  properly 
loaded,  to  prevent  its  rising. 

8.  The  clothing  and  bedding  of  all  persons  who 
shall  have  died,  or  had  an  attack  of  cholera,  on  board 
such  vessel,  shall  be  disinfected,  or  (if  necessary) 
destroyed,  under  the  direction  of  the  nuisance 
authority. 

0.  The  ship,  and  any  articles  therein  which  may 
be  infected  with  cholera,  shall  be  disinfected  by  the 
nuisance  authority. 

10.  Every  person  obstructing  the  nuisance  autho- 
rity in  canying  this  Order  into  effect,  or  otherwise 
offending  against  this  Order,  shall  be  liable,  on  sum- 
mary conviction,  to  a  penalty  not  exceeding  £20. 

Another  Order  in  Council,  bearing  date  the  3d  day 
of  August  1871,  empowers  any  customhouse  officer, 
or  other  person  having  authority  from  the  Commis- 
sioners or  Board  of  Customs,  at  any  time  before  the 
nuisance  authority  shall  visit  and  examine  the  ship, 
to  detain  the  ship,  and  requires  the  master  to  moor 
the  ship  where  such  officer  shall  order. 

No  person  shall,  after  such  detention,  land  from 
the  ship,  and  the  officers  shall  forthwith  give  notice 
of  the  detention,  and  of  the  cause  thereof,  to  the 
proper  nuisance  authority,  and  the  detention  shall 
cease  as  soon  as  the  nuisance  authority  shall  visit 
and  examine  the  ship,  or  at  the  expiration  of  twelve 
hours  after  notice  shall  have  been  given  to  such 
nuisance  authority. 

And  by  another  Order  in  Council,  bearing  date  the 
6th  day  of  August  1871,  it  was  ordered  that— 

1.  No  master  of  any  ship  in  which,  during  the 
voyage  and  before  the  arrival  thereof  at  any  port 
of  the  United  Kingdom,  any  person  has  been  at- 
tacked with  or  died  of  cholera,  shall  bring  his  diip 
into  any  such  port  until  he  has  destroyed  the  clothing 
and  bedding  of  all  persons  who  shall  so  have  died,  or 
had  an  attack  of  cholera,  on  board  such  vessel  during 
such  voyage. 

2.  The  terms  "ship,"  "master,"  and  "cholera" 
are  defined  as  in  the  lormer  Order. 
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3.  The  terms  *' clothing  and  bedding"  mean  and  labourers  in  the  fieldt      Its  appearance  n 

include  aU  clothing  and  bedding  in  actual  use  and  tj^j^^  ^f  ^^  bright  light-yellow  sparkling  liqni 

worn  or  used  by  the  person  attacked  as  aforesaid  at  j^  ^^  .weetirfi,  not  very  acidulous,  and  J 

the  time  of  and  during  such  attack.  .                   ,,      '               '                ^ 

odour  agreeable. 

Cholera,  Snglish— This  is  merely  an  ex-  Devonshire  Cider  (specific  grarity,  1-001). 

aggerated  diarrhcea.    It  may,  however,  put  on  OrmmmcaMii 

the  symptoms  of  Asiatic  cholera,  as  shown  by  pawm!' 

cramps,  deadly  pallor,  coldness,  &C.,  and  may  Water 038  38 

terminate  in  death;    but  the  characteristic  Sugar^                          *       .       *.       lOOO 

rice-water  evacuations,   suppression  of  bile,  Ash        ......        8*00 

urine,  and  other  secretions,  wiU  be  absent,  Tolatne  acid  (calculated  as  acetic  >         j.^^ 

and  serve  to  distinguish  it  from  the  foreign  Fi^^icld  (calculated  as  malic  acid)       8«6 

enemy.    It  will  be  well  to  remember  that  in  Lxtraotive  matters               .       .         3-74 

all  probability  the  English  disease  is    con-  1000 -oo 

tagious,  and  to  disinfect  with  a  solution  of  sul-  . ,         v 

phate  of  iron  the  excreta,  or  to  bum  them,  ^»<^®5»  when  pure,  is  one  of  the  m^t  whol 

as  recommended  under  Cholera,  Asiatic,  fme  of  alcoholic  drinks.    Attacks  of  cohc  a 

See  alio  Diarrhoea.  frequent  in  cider  districts,  but  the  majort 

of  them  are  certainly  due  to  the  accident 

Churohyards— The  reports  of  the  General  contamination  of  the  cider  with  lead,  as  8 

Board  of  Health,  first  on  the  burial-grounds  George  Baker  ably  proved,  as  long  ago  t 

of  the  metropolis,  and  then  on  those  of  country  1767,  in  the  case  of  Devonshiro  colic    (S 

towns,  drew  the  serious  attention  of  the  Legis-  Colic.)     The  different  ways  by  which  lei 

lature  to  the  fearful  state  of  the  churchyards,  enters  the   cider  are  various.     The  i»«s» 

and  resulted  in  the  prohibition  of  intramural  used  to  be  lined  and  repaired    with   lesi 

interment  in  large  towns.    The  regulation  of  leaden  pix)es  conveyed  the  liquid  from  01 

burial-grounds  yet  requires  extension.    The  cask  to  another,  leaden  weights  used  to  1 

evils  complained  of  formerly  yet  exist  in  a  put  into  the  casks  to  prevent  acidity,  an 

moderate  degree.    See  Dead,  Disposal  of.  gaits  of  lead  added  to  correct  acidity  whc 

Cider,  or  Cyder  -  A  fermented  beve-  ^^^^^^^^  present.    Lead  in  any  shape  or  for 

rage  obtained  from  the  juice  of  the  apple.  «^^"^^  °«*  be  used  in  the  manufacture  • 

Cider  was  known  to  the  ancients,  for  Pliny  subsequent  treatment  of  cider, 

speaks  of  it  as  the  "  wine  of  apples."    Fruit  ^^^®'  is  said  to  be  used  for  the  adultermtL 

that  is  not  fit  for  eating  on  account  of  its  ^^  P°^  ^^"®  ^^  <^^*^*-    ^^^^  *^*"*'  ^^^ 

acid,  bitter,  or  rough  taste,  may  be  made  use  ^^  ^®^  ^^"^^^  ^  ^  nothing  but  coIoum 

of  for  the  manufacture  of  cider ;   but,  as  a  ^^  flavoured  cider, 

general  rule,  those  varieties  should  be  chosen  Adulieraiioru—Th%  main    adulteration 

that  yield  a  juice  rich  in  sugar,  and  contain  ^®*^    ^*  "»  ®"^^y  detected  by  evaporating^ 

no  undue  amount  of  acid,  and  which,  after  ^^^^^  ^  dryness,  mcmerating  m  a  porce— 

the  i>eriod  of  active  fermentation  is  past,  fur-  ^^*®«^  *"<^  *^®°  dissolving  the  ash  m  diH 

nish  a  Uquid  which  clarifies  itself,  and  keeps  ^^^^^  ^^^'    ^^  ^^"^  ^  present,  the  li^ 

well    This  quality  of  the  juice  can  generally  ^^^  ^^®  *  ^^^^  precipitate  with   sulga 

be  determined  from  its  specific  gravity.    The  \^}^^  hydrogen,   a  white  precipitate  — 

heaviest  and  the  clearest  is  the  best,  other  ^^^^  sulphuric  acid,  the  latter  reoogmse^^ 

points  being  equal.     The  specific  gravity  of  ^^P^^^te  of  lead  by  its  solubUity  m  ace.1 

the  juice  of  apples  varies  from  lOGO  to  1100.  °^  ammonia,   and  by  its  reduction   to 

The  very  best  cider  is  most  decidedly  that  ^^^^^^  state  when  mixed  with  cyani^ 

made  from  sweet  apples ;  but  as  it  requires  Potassium  and  submitted  te  the  flame  of  1 

some  skill  in  its  manufacture,  and  as  the  ''low-pipe. 

mode  of  operation  generally  followed  is   of  Cinnamon— The   inner   bark   of  sliooi 

a  rude  character,  farmers  usually  prefer  to  from  the  truncated  stock  of  Cinnamo^^M 

make  it  of   sour  and   roi//;/t-tasted   apples,  Zeylanicum,  imported  from  Ceylon,  natmil 

which,  as  they  contain  a  large  quantity  of  order  Lauracece. 

malic  acid,  impede  the  conversion   of   the  Cinnamon  bark  is  imported  in  oloiely-rulkd 

alcohol  of  the  cider  into  vinegar.  quills.    Tlie  bark  is  brown  in  colour,  aroroMio 

The  amount  of  alcohol  in  cider  varies,  the  in  odour,  and  in  taste  astringent.    The  ibicl^ 

highest  average  in  the  ciders  analysed    by  n ess  of  the  bark  averages  one-fifth  of  a  line  i& 

BrandewKs  9*87  and  the  lowest  5*21  per  cent,  diameter,  and  it  breaks  with  a  splintering 

of  alcohol  by  meature.     The  following  may  fracture.    The  constituents  of  cinnamon  tf* 

be  taken  as  the  tjpe  of  an  ordinary  average  a  peculiar  oil,  mainly  consisting  of  hydri^ 

sample  of  cider,  Mch  as  is  consumed  by  farm-  of   cinnamyl  (CsHtOH)    mixed   with  au^ 
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qiuDtities  of  a  hydrocarbon  (CioHie),  cinnamic 
•cid  (C9H7OHO),  an  oleo  resin,  tannin,  lignin, 
starch,  kc. 

The  stnictTire  of  the  bark  is  oomplioated 
and  peculiar.  A  longitudinal  section  shows — 
1.  Nomeroas  sharp-pointed  woody  fibres  pro- 
Tided  with  a  central  canaL  2.  A  thick  layer 
of  large  oval  or  quadrangular  cells,  with  a 
central  cavity,  uid  rays  or  channels  leading 
from  the  centre  to  the  circumference.  These 
ceUs  have  little  structural  connection  one 
vith  the  other,  and  are  readily  isolated.  3. 
A  more  connected  layer  of  thin-walled  cells, 
seoerilly  containing  a  few  starch-corpuscles, 
i  Starch-co^mscles,  usually  united  in  twos 
or  fooTL  5.  Doap  granular  masses  of  a  yellow- 
iihedoar. 

Adulteration  of  Cinnamon, — Cinnamon  is 
(iteniiYely  adulterated  with  cassia  (Cinna- 
aoMSn  eattia).    With  a  little  practice,  the 
detection  of  this  adulteration  is  easy;  with- 
out a  practical  knowledge  of  the  appearance  of 
<^tBi>amon  and  cassia,  it  is  very  difficult.  Cassia 
hark  is  much  thicker  and  rougher  than  cinna- 
iiioii,  and  is  of  a  different  taste.  The  microscope 
sbowi  a  similar  structure  to  cinnamon,  but 
^^  rayed  cells  and  woody  fibre  are  less  abun- 
^«Bt,  the  starch-cells   more  numerous   and 
lajj^.    Cinnamon  infusion,  although  it  con- 
cilia a  minute  quantity  of  starch,  does  not 
site  a  perceptible  blue  with  iodine  ;   cassia, 
*»ii  the  contrary,  does. 


Other  adulterations  have  been  detected, 
such  as  baked  wheat-flour  and  sago,  and  the 
oil  has  been  extracted. 

Cimtemm—See  Tanks. 

Citron — The  fruit  of  the  citron-tree  (Citrus 
medico)  is  larger  and  less  succulent  than  the 
lemon,  and  of  a  strongly  acid  taste.  The  i>eel 
is  very  thick,  and  the  surface  warty  and  fur- 
rowed. Its  juice,  mixed  with  water  and 
sweetened,  forms  an  excellent  refrigerant  and 
antiscorbutic  drink.  Mixed  with  cordials, 
it  is  used  as  an  antidoto  to  the  manchineel 
poison.  Its  peel  is  often  candied  in  the  same 
way  as  that  of  the  lemon  and  orange,  and 
candied  citron-peel  has  frequently  been  found 
to  be  contaminated  with  copper.  For  tests, 
&c.,  tte  Copper. 

Claret— 5^e  Wine,  Alcohol,  &c 

Clay — The  various  sorts  of  clay,  which  are 
very  numerous,  are  chemical  compounds  con- 
sisting of  silicates  of  alumina,  either  alone  or 
combined  with  silicates  of  potash,  soda,  lime, 
magneftia,  iron,  and  manganese.  The  complex 
clays  approximate  in  their  composition  to  fel- 
spar. 

Clay  and  sand  mechanically  mixed  together 
constitute  loam ;  clay  and  carbonate  of  lime 
mixed  foim  m/irl.  The  following  table  shows 
at  once  the  principal  varieties,  and  their  com- 
position : — 


1 

1 

Washed  Kaoli 

n. 
Cornish. 

Stourbridge 
Fire-Clay. 

Pipe- 
Clay. 

, Sandy 
Clay. 

Blue 
Clay. 

Brick- 
Clay. 

\ 

Chinese. 

8t.Tricix. 

SiUca     .        . 

50-5 

48-37 

46-32 

64-10 

53-66 

66-68 

46-38 

49-44 

1  <Alamina         . 

337 

34-95 

3974 

23-15 

3200 

26-08 

38  04 

34-26 

\  Oxide  of  iron . 

1-8 

1-26 

0-27 

1-85 

1-35 

1-26 

1-04 

774 

iJme     . 

•  •  • 

•  •  • 

0-36 

« •  • 

0-40 

0.84 

1-20 

1-48 

I^nesia 

0-8 

trace 

0-44 

0  95 

trace 

trace 

trace 

5-14 

I^oUah  and  soda 

1-9 

2-40) 
12-62; 

12-67 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

Vater    .        . 

11-2 

10-00 

12-08 

5-14 

1357 

1-94 

1 
1 

99-9 

99-60       99-80 

100-05 

99-49 

100-00 

100-23 

100-00 

.  China  or  kaolin  is  a  very  pure  clay,  consist- 
^^  tlmott  entirely  of  silicate  of  aluminum, 
^t  ii  found  in  China,  Cornwall,  and  some  parts 
^France. 

CUj  absorbs  ammonia  freely,  and  possesses 
"oa»  purifying  properties.  It  is  utilised  as  a 
^oriser  of  sewage  in  the  ABC  and  other 
J*«*ises.    See  Sewage. 

CUy  is  used  for  adulterating  several  diflFe- 
^t  articles  of  food.  It  has  been  found  in 
confectionery,  and  tea. 


CUiaiiriiiy~Sge  Befuse,   Disposal  op; 


Clerk  of  Iiooal  Authority— «S^0  Offi- 
cers, Appointment  of. 

Climate — The  name  cZimff^cisgiventothe 
sum  of  the  physical  conditions  resulting  from 
the  various  situations  on  the  earth  of  different 
regions  which  are  of  a  natiire  to  exercise  a 
special  influence  on  organised  beings. — (Tar- 
DiEU,  Saussure,  Zimmerman,  Clarke.) 

Classification  of  Climates.— Climates  may  bo 
divided  variously,  but  if  tcmperatuiB  alone  be 
considered,  Humboldt's  classification  is  per- 
haps the  best.  He  distinguished  seven  cli- 
mates, bounded  by  isothermal  lines,  viz.— 


ity,  iHaulu-  uid  contineiital.  Bud  in  many 
ether  obnoiu  nfj*,  but  for  bealth  purpoiei 
— {,<,,  the  itudf  of  oliiDate  u  it  relates  to 
the  health  of  mac — t.  modification  of  Hoia- 
boldt'i  qntem  ia  moat  oouvenient,  by  vhtch 
the  eutb  ii  aioiply  divided  into  tmpioal,  tem- 
perate, and  polar  tonei ;  the  torrid  or  tropi- 
cnl  lona  being  bounded  north  and  aooth  by 
the  iaulherm  of  77°  P.,  the  temperate  eodo 
bounded  on  the  one  hand  by  the  ijotherm  of 
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77*  F.,  and  on  the  other  by  that  of 
the  polar  zone  north  and  eonth  oi 
the  ooMest  part*  of  the  earth. 

The  great  majority  of  diseaiea  arc 
(n  all  regioua,  but  many  of  the  zjmi 
with  othen,  are  so  dependent  npo 
and  aoil  that  they  are  either  tmlj 
or  have  a  Teil-jefined  and  cirm 
r«Dge.  Stt  map  illuatnting  artiole 
OsoaaaPHiCAL  Dibthibotio:*  of. 

The  dominant  element  in  the  eoi 
of  climutee  ia  Umperoture.  The  m 
peratvire  of  any  place  could  be  p 
from  iti  latitude,  longitude,  and  tht 
of  the  ran,  were  it  not  for  a  variet; 
plex  oaniea,  -which  ao  modify  tei 
that  a  real  knowledEe  of  ita  diatri 
only  to  be  obtained  by  obeerratioii. 


e 

1 

1    .     i-    ■    ," 

1 

1 

i 

^ 

3 

1         °     '     "^ 

•^        £ 

1 

1 

^ 

Hanooek  Bameki,  Maine      . 

17 

4007 

16  « 

S-7 

fl-4 

6-8 

7-2 

7 

Fort  Sullivan,  Maine     . 

44  M 

140 

fl-B 

77 

6-8 

47 

7 

43  04 

14'0 

e-0 

7* 

74 

ST' 

11 

Fort  Independent,  Mau.chu.etU 

42  20 

9'9 

S-e 

7-8 

4-9 

G'il 

11 

Fort  Colnmbu.,  New  York    . 

40  42 

13-6 

11-8 

7-8 

7-1 

9-0 

10 

Waterrliel,  New  York  . 

■*l 

42  43    15  3 

JO-E 

8-S 

4-7 

9-i 

12 

Alleghany  Anenai.  Pennajlvania . 
Fort  M'lEenry,  Haltimore,  Indiana 
Fort  Monroe,  Virginia  INorfolk)    . 
Fort  Moultrie,  S.C.  (Charleaton)  . 

40  32    l.-;-!* 

14-5 

129 

7-8 

12-0 

11' 

31117    1 42 

6-S 

8-9 

fl-0 

7-2 

ir 

5  ;io    HTOo'ic-B 

7-4 

lO-i 

5-B 

7-6 

16  ■ 

32  46  .  IS-3 

71 

7-3 

So 

]6' 

Ft.  Mnrion,  St.  Auguatiue,  Florida 

29  48    lUl 

8-6 

11 '3 

6-7 

ri 

If 

Key  Weit.  Florida        .       . 

n 

24  32 

12(5 

G'9 

a-6 

3-2 

4-2 

8- 

Fort  Brooke,  Florida     . 

28  00 

177 

6-8 

6-8 

5-4 

4-8 

U" 

17 

3018 

18'2 

6-3 

7-1 

3-2 

4 '6 

9' 

Mount  Vernon  Anenal,  Mobile,  Al. 

14 

3112 

14-2 

01 

47 

4-3 

6« 

61 

Fort  Pike,  Louiaiana      . 

3010 

10-7 

4 '3 

6-2 

DO 

7-0 

13-; 

Mew  Orleana,  Louiaiana 

29  57 

180 

6-S 

7-4 

-6-2 

6 '5 

a- 

Baton  Uouge,  Louiaiana 

^4     30  26 

7  1 

8-3 

4-S 

6-9 

!!■ 

Fort  Je..up,  Louiaiana          .        . 

a     3133 

17-5 

7-8 

|S-0 

4-6 

7C 

10' 

Fort  Gibson,  Indian  Territoiy 

:7   1  34  47 '19-5 

7'e 

8  0 

l!-3 

IJ- 

Jefferaon  Barmcka,  Miaaouri 

■M    i  38  28  1 17-0 

:3-o 

lB-0 

B-1 

10-2 

IB' 

St.  Louia,  Mii.Duri 

,    i;.'  ,38 40  111  0 

7-2 

7-2 

47 

7  4 

r 

Fort  Gratioa,  Micliigan 
Fort  Mackinac,  Michigan       . 

42  66    1:I0 

11-8 

11 '8 

8-2 

8-9 

10- 

45  61    V--3 

10  3 

8-1 

5-8 

7-fl 

9- 

Fort  Brady.  Miohigan    i 

1  ;n 

46  30  lao 

13-3 

lS-0 

8'6 

fl-8 

9- 

Fort  Howard,  Wi>conain        . 

44  30    14'6 

11-8 

a-2 

7-6 

fl-9 

1ft- 

19 

43  06    VJ-6 

10-4 

177 

81 

fl-a 

w 

Fort  Aimatrong,  Illinoia 

4130    IS  6 

10-3 

fi-8 

8-3 

6-2 

IT' 

1   X.  -14  63   -S-Q 

14-6 

17-3 

31-0 

10-4 

16- 

■Jl   139  21   ^-7 

lOfl 
6-2 

l7-fl 
5-8 

fi'O 
4-1 

13- 
13- 

Fort  LeaTenworth,  Kansas 
Fort  Roamey,  Nebiaika 

7D 

Fort  Laiamie.  Kebnuka 

1     r,     42  12  j  13-2 

4-B 

6-4 

2-6 

10 '8 

4' 

Fort  Brown,  Texas 

26  64  ■  lOD 

2'fl 

2-6 

2-2 

31 

Fort  M'Incoih,  Texas    . 

27  31 

10-2 

37 

4-8 

fi-5 

3'1 

3 

Santa  Fe,  New  Meuoo  . 

36  41 

4-3 

6-9 

2-3 

1-S 

6-0 

3 

San  Diago,  California    . 

32  42 

3-7 

6-3 

147 

27 

3-6 

2 

Benioia,  California         .        .        . 

3N03 

<i-9 

■4-9 

4-C 

2-0 

3-4 

3 

G 

45  40 

10-1 

S--1 

4-0 

2-5 

2-2 

2 

0  '  47  60  !  12'6 

38 

2-3 

1-S 

2  8 

4 
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TABLE  II.— Ahebica. 


1 
3 

fit 

k 

o  «> 

(3  • 

Mean  Temperature  of  different 
Seasons. 

Mean  Temper- 
ature of 

J. 

^ 

N 

Places. 

a 

60 

a 

"E 

4/ 

a 
1 

OQ 

Warmest 
Month. 

Coldest 
Month. 

o      / 

o 

o 

o 

o      1       o 

o 

o 

•                 •                 •                  • 

57  08 

26-42 

0-60 

23-60 

48*38    33-44 

1 

51-80 

11-20 

,  Micbigan 

46  39 

41-37 

14  09 

37-89 

61-83    43*94 

62-87 

12-65 

wer  Canada    . 

46  47 

41-74 

14-18 

38-04 

68-00   46-04 

73-40 

13-81 

[aine 

44  54 

42-44 

23-44 

38-58 

60-54    45-43 

63-52 

20-91 

"d,  Michigan    . 

44  40 

44-50 

20-82 

41-40 

68-70    45-18 

73*67 

17*95 

>rd,  Mittissippi 

43  03 

45-52 

23-76 

43-09 

69*78   4674 

71-34 

20-14 

M sf  coaTiii  «of  f  « 

42  21 

50-36 

33*98 

47*66 

70*70  1  4Q-ft9 

72  86 

29-84 

ffa.  Mobile 

4125 

50-82 

27-38 

^1     \/\/ 

46-38 

72-84 

48-60 

f  mm    \J\9 

75*92 

27-19 

hode  Island    / 

4130 

51-02 

as -82 

46-87 

6870 

53*83 

71-46 

3214 

a     .        .        .        . 

39  56 

53-40 

32-18 

51-44 

73-94 

56-48 

77-00 

3272 

•                •                •                • 

40  40 

53-78 

29-84 

51-26 

79*16 

54-50 

80-78 

25-34 

•                •                •                • 

39  06 

5378 

32-90 

54-14 

72-86 

54-86 

74*30 

30-20 

Virginia 

37  68 

55-40 

37-67 

54-67 

73*33 

56  50 

75-00 

36-00 

,  Diat.  of  Columbia 

38  53 

55-50 

36-80 

53-83 

75*90 

56-59 

79-13 

34-66 

North  Carolina 

34  00 

58-88 

53-44 

64*76 

80-46 

68-15 

82-93  ;  50-69 

South  Carolina 

32  47 

60-18 

5109 

66-73 

80-89 

67-55 

82*81 

49-43 

aaisaippi 

3134 

6476 

48-56 

65-48 

79*16 

66  02 

79-70 

46-94 

^orida    . 

30  28 

68-77 

55-13 

69-67 

82-57 

69-05 

83-55 

53-80 

e,  Florida 

29  48 

72-23 

59-29 

71-47 

8273 

75-15 

83*94 

66-60 

Florida 

27  57 

72-37 

61-24 

72-93 

8014 

75-28 

80*72 

6870 

1 

1911 

77-72 

71-96 

77-90 

81-50 

78-62 

81-86 

71-06 

2310 

78-08 

71-24 

78-98 

83*30 

78-98 

83-84 

69-98 

■  ■  •  •{ 

26  40 
to 

27  5 

|78  3» 

71-00 

77-00 

83-00 

80*00 

9000 

64-00 

i 

1310 

79-3 

767 

19-00 

81-00 

80-00 

•  •  • 

• » • 

10  27 

81-86 

80-24 

83*66 

82  04 

80*24 

84*38 

79-16 

isioari,  lat  38*  46* ;  mean  temperature.  65-86\  New  Harmony,  lat.  88*  11' ;  mean  tempera- 
ew  Orleans,  lat.  SO' ;  mean  temperature.  69'Ul°.  Baton  Rouge,  lat.  SO"*  20';  mean  tempera- 
amaica  coast,  meui  temperature,  8j-0\     , 
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TABLE  HL— EuBOPB,  Africa,  &e. 


riaces. 


I  Geneva 

'  Gocport 

,  Newport,  lale  of  Wight 

I  Sidmoath  . 

!  Penxance   . 

I  Undercliff . 

Haatinga    . 

Bate  .... 

Cove  of  Cork 

Jersey 

Paria. 

Pau   . 

Sienna 

Nantes 

Bordeaux  . 

Montpellier 

Avignon 

Florence    . 

Nice  .... 

Marseilles  . 

Toulon       . 

Leghorn 

Genoa 

Pisa  .... 

Rome 

Naples 

St.  Michaels,  Azores 

Cadiz 
j  Madeira,  Funchal 

Algiers 

Canaries,  Santa  Cruz 
I  Cairo .... 


ido. 

peratu 
1  Yean. 

Mean  Temperatare  of  different 
Seasons. 

Meai 

pera 

1 

a 

• 

0 

0. 

OQ 

u 

a 

s 

0 

OQ 

• 

a 

a 

8 

< 

Warmest 
Month. 

0    / 

0 

0 

e        i        e 

0 

1      . 

14812 

1 

49*28    34*70 

47^  ;  64*94  1  50*00  ,  6656 

148   1 

1 

50-24  j  40*44 

47*63  '  62*00 

50-08 

•  •  • 

.50  40 

51-00    40*31 

49-00    63-09 

67*63 

•  •• 

•  •• 

5210  i  40*43 

50^    63-83   53-50 

•  •  ■ 

52  U 

51-80 

44-03 

49-63.60*70    53-36 

•  •• 

•  •  « 

61*11 

42*14 

29*26    60*23,5276 

•  a« 

j50  52 

57-00    4011 

4577    60*46    51*00 

•  •  • 

55  42 

48-25.39-62 

46-66    58*02,48*59 

•  •• 

5154 

61*58  1  34*90 

49*43    61-26,5173 

•  «• 

49  13!  53-06    36*82 

50-97 

62-84    44-63 

•  •• 

48  50   51-08 

1 

38-66 

49-28 

64-58 

51*44 

•  •• 

43   7    54-95 

41*79 

54-96 

67-41 

55-64 

65*3(; 

43  24    55-60 

1 

40*50 

54*10 

70-80 

5710 

•  •• 

47  13   55-62 

42*23 

53-10 

7073 

56-41 

•  •• 

44  50    56-48 

42-08 

56-46 

70-88 

56  30 

70*55 

43  36 

57*60 

44*20 

53*33 

71-30 

61-30 

73^ 

•  •  • 

58-20 

42-60 

57-13 

74-66 

59-00 

•  •  • 

43  46    59*00 

44-30 

56-00 

74-00 

6070 

•  ■  • 

43  42.59-48   47-82  1 56*23 

72*26 

61-63 

•  •• 

4317    59-50 

45*50  j  57*56 

72-50 

60-08 

•  •• 

43  07    59-90 

43-30   5370 

74*30 

59X)0 

•  •• 

43  33    60-00 

46-30 

57-60 

74*10 

62-00 

•  •  • 

44  25   60-37 

44*57    58-60 

74-03 

62*94 

•  •  • 

43  43   60*60 

4603   57-20 

75*15  i  62*80 

•  •• 

4153    60-40 

44*86    57*74 

75-20 

6278 

77-00 

40  44    61-40 

48*50   58-50 

1 

70*83 

64*50 

••• 

37  47  j  62-40 

47*83   61 17 

8633    62-33 

•  •• 

36  32 '62-88    52-90  !  59*53 

70*43 

65-35  1     ... 

'32  37    04-o6    59  50  j  62*20 

69-33    67-23 

•  •• 

36  48    69-98    61*52    65-66 

1                       1 

80-24    72-50 

8276 

:28  28    70-94  ;fr4-65   6887 

76-63  i  74-14 

•  •• 

30 02    72*32  '  5846   7358 

85*10    n*42    85-8J 

I 

I^ndon,  lat  51'  30';  mean  temperature,  M  36'.     Enrirons  of  Ix>ndon.  mean  temperatur 
Peqpignan,  mean  temperature,  60  S*-.    Lyons,  mean  temperature,  65;6\     Nismct,  mean  tem 


TABLE  IV.— Meam  Tbhfebatorb. 


Itat.                j     DtMmlKr. 

J„a.,. 

Fibniarj. 

Mtrcb. 

April. 

th 

!    «™ 

36*30 
43-00 

38-89 
42-00 
45-85 
47-66 
46-60 
69-60 

42fl0 
4* -60 

44-96 
46-00 
49-00 
49-45 
48-50 
58-60 

45« 
40-60 

46-80 
47-00 
61-45 
62-06 

52-00 
61-06 

6I°-00 

48-60 
55-79 
63-00 
67-00 
66-40 
67-00 
62-60 

1 

TABLE  V.- 

Dailt  Kamqi  op  Tihpebatdbe. 

Dectmtxi. 

..^^ 

ItbTatrj. 

Ui 

„^ 

Af 

11. 

^ 

1 

i} 

it 

li 

i! 

1 

'i 

'1 

° 

"i 

7 
8 
8 

11 
9 

U 

13 
16 

ie 

16 
14 
17 

a 

9 
9 

10 

11 

9 

12 
16 

is 

18 
19 
13 

"a 

9 
14 

9 
12 
11 
10 

12 

n 

7 
9 

8 

"b 
a 
u 
11 

13 
14 
9 

13 

18 

18 
20 
20 
13 

3 

7 
9 
6 
9 

11 

13 

« 
15 
13 
14 

TABLE  VI.- 

Uaxihcv,  HinHDH,  iNO  Range  o 

TEKPEaiTDBB. 

j     D«™i«r. 

Jinuiry,      1      f-ebnuirj. 

Marc..        1 

AprlL         1 

«•. 

1 

I|l    1 

1  1 

1 

2fi 

25 

21 
37 
29 
17 

i 

66 
Bit 
66 
GS 
66 
B6 

CD 

1 

26 
34 
35 
35 
41 
37 
35 
61 

1 
30 

35 
30 
23 
24 

23 
11 

i 

60 
62 
71 
64 

69 

SI 
36 
43 
41 

46 

4.1 
55 

1 

25 
26 
28 

13 
M 
90 

17 

h 

-^ 

25 
34 

32 
40 
31 
W 

E2 

29 
23 

31 

ts 

19 

29 
27 

1« 

47 
M 
Bfi 
63 
58 
63 
68 
C9 

21  1  26 

ZS    26 

21     35 

27  1  26 
27    31 
29  1  20 
29  1  20 
50  '  m 

55 
W 
65 

60 

27 
33 
35 
30 
37 
33 

Ittf.... 

...1  57 
...    69 

61 

i  fiS 

IW 

51 

la 

T2 

ipentmre  of  each  da;  preHnU  k 
ud  a  minimum  :  the  minimum  it 
A.M.  and  7  A.X. ;  the  time  of 
anm  Ksrcely  variei  nccording  to 
nd  ansiren  to  2  or  3  o'clock  in 
Knn.  The  temperature  taken  hy 
th«  thermometer  at  9  A.U.,  at  12 
».,  And  9  P.M.,  gives  a  moan  eiiuiya- 
!  meao  of  twenty-foor  hours.  Thii 
■ind  about  7  o'clock  in  the  morning 


in  Jalf,  and  10  a.I(.  in  January.  The  mean 
temperature  of  the  aummer  and  the  mean 
temperature  of  the  winter  giTea  the  mean 
temperature  of  the  year. 

The  preceding  tables  give  the  mean  tem- 
perature of  a  number  of  places. 

Climates,  with  re«pect  to  temperature,  are 
either  constant,  variable,  or  extreme.  Ex- 
trema  climates  are  those  in  which  there  are 
great  difFerencei  betweeD  the  lammeT  and 
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winter  temperatures,  and  this  abrupt  tran- 
sition from  a  glacial  coldness  to  a  tropical 
warmth  is  most  injurious  to  the  inhabitants. 
*'  At  Yakutsk,  in  Siberia,  the  temperature  in 
July  is  13*3%  and  in  January  41*4*;  whereas 
at  Christiansand,  Norway,  nearly  the  same 
latitude,  these  are  respectiyely  54*4°  and  34*3°. 
Thus  the  difference  between  the  tempera- 
ture in  the  summer  and  winter  at  Yakutsk 
is  100*7°,  while  at  Christiansand  it  is  only 
20*1°.  The  temperature  of  Sitka,  in  the  west 
of  North  America,  is  55*6"  in  July,  and  32*0° 
in  January;  whereas  at  York  Factory,  on 
Hudson  Bay,  in  the  same  latitude,  the  July 
temperature  is  56*0°,  and  the  January  12*0° ; 
thus  giving  a  difference  of  only  23*6°  between 
the  summer  and  winter  temperature  on  the 
coast  of  the  Pacific,  but  of  68*8°  in  the  interior 
of  the  continent,**— (BucHAN.) 

The  chief  causes  of  variation  in  temperature 
(and  hence  in  climate)  are  winds,  the  presence 
of  sheets  of  salt  or  fresh  water,  mountains, 
vegetation,  humidity,  &c. 

Winds  convey  for  a  long  distance  the  tem- 
perature of  the  places  whence  they  arise. 
The  B.W.  gale  brings  to  our  own  shores  the 
humidity  of  the  Atlantic,  the  N.  and  N.E. 
winds  carry  with  them  the  dryness  and  cold- 
ness of  the  Arctic  and  Siberian  regions,  while 
the  S.  wind  gives  us  the  climate  of  Spain. 
The  cause  of  all  winds  may  be  shown  to  arise 
from  a  difference  of  barometric  pressure  in  dif- 
ferent countries,  a  current  of  air  setting  in 
from  the  region  of  high  pressure  to  the  region 
of  low  pressure. 

In  the  winter  months,  and  during  cold 
weather,  extended  observations  have  shown 
that  the  pressure  in  Siberia,  and  generally  in 
the  polar  zone,  is  high,  and  the  barometer 
marks  over  30  inches,  while  in  the  British 
Isles  the  pressure  may  be  as  low  as  29*2°.  The 
wind  then  blows  from  the  regions  of  the 
high  pressure,  and  hence  the  prevalence  of 
N.  and  N.E.  winds.  In  summer  and  warm 
weather,  again,  the  pressure  is  distributed  in 
an  entirely  different  manner,  the  mean  atmos- 
pheric pressure  being  higher  over  the  Atlantic 
than  in  Europe,  hence  southerly  and  S.W. 
winds  prevail 

Waters,— T)iQ  ocean,  with  its  currents,  has 
an  enormous  influence  on  climate.  Tliis  is 
duo  to  the  fact  that  water  has  the  greatest 
specific  heat  of  all  known  substances  (the 
specific  heat  being  the  units  of  heat  required 
to  raise  the  temperature  of  one  pound  one 
degree).  If  the  specific  heat  of  the  water  of 
the  ocean  be  compared  to  that  of  the  rocks 
and  shores  which  it  leaves,  the  proportion  will 
be  in  about  the  ratio  of  4  to  1.  It  follows 
from  this  that  the  surface  of  the  sea  cannot 
be  raised  to  the  same  degree  of  heat  as  the 


land,  and  with  a  falling  temperature  it 
much  more  sloiqrly. 

It  is  on  account  of  this  specific  heat  of 
that  insular  climates  are  more  equable 
continental,  the  summers  cooler  and  th< 
ters  warmer. 

The  influence  of  salt  water  is  espeeiaUi 
in  the  oceanic  currents.  If  it  were  not 
powerful  current  causing  a  general  fl< 
the  Atlantic  north-eastward  into  the  J 
Ocean,  the  mean  temperature  of  the  B 
Islands  would  be  20°  lower  than  at  pin 
The  pectdiar  distribution  of  the  winter 
perature  of  the  British  Isles  comes  froi 
same  cause.  The  entire  eastern  coast  of 
land  and  Scotland  has  a  lower  tempei 
than  the  western  side,  while  the  whole  0 
latter  is  warmer,  but  presents  little  diffc 
in  temperature,  however  far  north  or 
observations  may  be  taken.  The  pra 
bearings  of  this  on  the  treatment  of  d: 
are  obvious.  A  consumptive  patient  0 
east  coast  will  do  well  to  go  westward,  1 
will  make,  generally  speaking,  veiy  litti 
ference  whether  he  go  north  or  south, 
difference  between  the  two  coasts  is  n 
dependent  upon  the  Gulf  Stream  impi 
on  our  western  shores,  and  bringing  wi 
the  temperature  of  the  warmer  latitudes, 
general  effect  of  oceanic  currents  may  be 
marised  thus  :  They  raise  the  temperatu 
the  west  of  Europe,  the  east  of  South  Am 
the  east  of  Africa,  and  the  south  of  . 
while  the  temperature  by  their  agen 
depressed  on  the  east  and  west  coasts  of  1 
America,  the  west  coast  of  South  Am 
the  west  coast  of  Africa,  the  east  coast  of 
and  the  south  coast  of  Australia. 

Inland  sheets  of  water  also  inflnenc 
mate  greatly.    As  an  instance  we  may 
Loch  Ness,  which,  owing  to  its  great  d 
never  freezes,  its  temperature,  therefore, 
always  higher  than  that  of  the  surroo] 
country.     The  climate  of  its  shores  is 
and  insular.      Shallow  lakes,   on  the 
hand,  rapidly  becoming  frozen,  incress 
rigour  of  the  winter,  while  they  cool  the 
mer  seasons,  as  may  be  seen  on  a  large 
in  the  lakes  of  North  America. 

Mountains  modify  the  climate  of  a  coi 
in  many  ways,  a  narrow  range  often  sc] 
ing  two  very  different  climates ;  e.g.,  the  i 
of  Ceylon  is  divided  into  two  halves  by  a 
range  of  mountains.  The  seasons  on  < 
side  are  entirely  different,  and  the  eff( 
the  periodical  monsoons,  which  sot  in 
opposite  sides  of  them,  is  completely  «1 
nated  by  their  agency. 

The  chief  effect  of  mountain  ranges 
deprive  the  winds  passing  over  them  of 
moisture.    The  leeward  will  thus  have  < 
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viiiten  and  hotter  •ummen,  for  the  screen  of 
npoar  which  would  otherwise  protect  them 
from  excesave  radiation  or  excessive  heat  is 
remored. 

Xonray  and  Sweden  may  be  taken  as  an  ex- 
Ample  of  this.  The  difference  between  the  sum- 
iu«r  and  winter  temperatures  of  Hemos&nd, 
00  the  Golf  of  Bothnia,  is  42*5%  while  on  the 
other  aide  of  the  mountains,  in  the  same  lati- 
tode,  at  Alesund,  the  difference  is  only  IS'S**. 

The  greater  rainfall  of  our  own  western,  and 
the  greater  dryness  of  our  eastarn,  shores  is 
die  to  a  aimilar  agency. 

On  mountains  themselves,  especially  in  the 
tropica,  every  variety  of  climate  may  be  ex- 
perieooed,  the  influence  of  altitude,  generaUy 
•peaking,  being  analogous  to  that  of  latitude, 
is  the  same  way  that  from  the  base  to  the 
■Biomit  of  a  mountain  meteorological  pheno- 
iBena  present  variations  similar  to  those  ob- 
9mtd  on  a  vast  scale  firom  the  equator  to  the 
polea,  so  that  the  earth  may  be  considered  as 
iocmed  of  two  mountains  joined  at  their  bases 
^  the  equator.  The  actual  rate  of  decrease 
cf  the  mean  temperature  with  altitude  has 
^heen  saUsfactorily  determined.  "Itva- 
Ml  with  the  latitude,  the  situation,  the 
dimpDeas  and  dryness  of  the  air,  cadm  or 
^iady  weather,  and  conspicuously  with  the 
•men  of  the  year  and  the  hour  of  the  day.*' 
^  general  calculation  is,  however,  1"  F.  de- 
^nue  for  every  300  feet  of  elevation.  Hence 
it  happens  frequently  that  the  mean  temi)era- 
'^  <rf  different  places  in  different  latitudes 
^7  on  account  of  elevation  be  identical ; 
lor  example,  the  mean  temperature  of  St. 
^etersboig,  ST  50^  latitude,  at  the  sea-level 
i*  the  same  as  that  of  the  Antisana,  l"*  of  lati- 
^^  4000  metres  above  the  level  of  the  sea. 

Romboldtand  Boussingaulthave  made  many 
^nrations  on  this  point ;  and  zoological  and 
|>i>taniGal  researches  have  confirmed  in  a  strik- 
ing manner  the  strict  analogy  between  altitude 
«ad  latitude. 

^  following  are  actual  temperatures  ob- 
(erred  in  ascending  the  Cordilleras : — 

CardOUroi  (5*  laUtade). 
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intUana 

13.350 
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l*«rpetaal  anow-line    . 

14,760 

34-88 

Glacier,  St.  Aotisana  . 

17,712 

29-48 

Jlttre  now  remain  to  be  considered  the 
^''f'ieteric  influences  of  vegetation^  soil,  and 
^  A  ground  destitute  of  herbage  rapidly 
^^  and  as  rapidly  cools.  A  sandy  soil 
^tahu  a  higher  temperature  than  loam  or 
%,  vhilst  rocks,  being  good  conductors,  are 
^^^-    The  sandy  deserts  of  Africa  and 


Arabia  frequently  mark  a  surface  temperature 
of  120%  140%  or  even  200^*;  but  if  they  were 
covered  with  vegetation,  part  of  the  heat  would 
be  expended  in  vapourising  the  sap,  and  but 
little  would  reach  the  soil  itself.  The  heat 
in  a  country  clothed  with  vegetation  is  there- 
fore more  evenly  distributed  throughout  the 
twenty-four  hours,  and  less  intense  in  the 
warmest  periods  of  the  day.  Large  tracts  of 
forests  confer  on  the  climate  of  a  country  an 
insular  character.  They  make  the  days  cooler 
and  the  nights  warmer,  and  may  therefore  be 
considered  as  reservoirs  in  which  the  heat  of 
the  day  is  stored  up  against  the  cold  of  the 
night.  Evaporation  under  trees  goes  on  slowly, 
and  the  emanations  from  the  soil  and  the  de- 
caying leaves  collect  under  the  thick  canopy 
of  the  interwoven  branches.  In  tropical 
countries  forests  are  therefore  generally  un- 
healthy, and  the  haunt  of  malarious  fevers. 
Forests  also  generally  increase  the  rainfuU  of 
a  district.  A  remarkable  proof  of  this  fact  is 
afforded  by  Lake  Tacarigua,  which  had  for 
thirty  years  showed  a  gradual  drying  up; 
when,  owing  to  the  War  of  Independence, 
the  land  was  left  uncultivated  for  twenty-two 
years,  forests  sprang  up  around  it,  and  the 
waters  rose  so  much  as  to  cover  land  formerly 
under  cultivation. 

-  The  rainfall  of  a  country  depends  more  on 
its  topography  than  its  latitude.  The  entire 
absence  of  rain  is  a  very  remarkable  feature 
on  the  coast  of  Peru,  the  valleys  of  the  rivers 
Columbia  and  Colorado,  the  Scihara  in  Africa, 
and  the  desert  of  Gobi  in  Asia ;  while,  on  the 
other  hand,  it  rains  daily  at  Chiloe,  Patagonia, 
the  region  of  calms  on  each  side  of  the  equa- 
tor, and  at  a  few  other  places.  The  greatest 
annual  rainfall  on  the  globe,  as  far  as  is  known, 
occurs  at  the  Khaaia  Hills,  facing  the  Bay  of 
Bengal.  Here  the  astonishing  quantity  of 
600  inches  falls  annually. 

In  our  own  country.  Stye,  in  the  Lake  Dis- 
trict, is  the  wett-est  of  all  known  localities. 
In  1865,  38-9  inches,  and  in  1866, 224*5  inches 
felL  We  obtain  nearly  all  our  rain  from  the 
Atlantic,  tho  greater  part  of  which  is  con- 
densed on  the  hills  of  the  west  coast.  See 
Bain,  Bainfall,  &c. 

Effects  of  Climate,  Acclimatisation,— The 
human  body  accommodates  itself  to  climato  in 
a  remarkable  manner,  and  experience  shows 
that  this  resisting  or  accommodating  power 
is  greatest  in  the  inhabitants  of  temperate 
climates,  who  penetrate  alike  the  glacial 
regions  of  the  pole  and  the  burning  heat  of 
the  tropics  with  impunity,  while  the  natives 
of  tropical  regions  suffer  greatly  if  transferred 
to  the  colder  zones.  It  is  extremely  probable 
that  Europeans  would,  generally  speaking, 
enjoy  fair  health  in  the  hot  parts  of  India,  if 
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temperature  were  the  only  thing  to  be  con- 
tended with ;  but  until  of  late  yean  bad  sani- 
tary conditions,  coupled  with  zymotic  diseases, 
BO  increased  the  death-rate  as  to  make  it 
appear  that  a  tropical  climate  was  extremely 
inimical  to  the  European  constitution;  but 
it  must  ever  be  remembered  that  zymotic 
diseases  are  a  something  superadded  to  cli- 
mate, not  climate  itself. 

The  elementary  facts  relative  to  the  action 
of  heat,  cold,  altitude,  &c.,  on  the  human 
body  are  shortly  as  follows  : — 

Heat  has  a  very  depressing  influence  on 
the  nervous  system.  The  nervous  current  by 
excessive  heat  is  retarded,  and  may  be  de- 
stroyed, hence  the  languor  and  depression  in 
hot  weather,  and  occasionally  death  from  sun- 
stroke. The  human  body  in  temperate  cli- 
mates, in  health,  has  a  constant  tempera- 
ture, when  taken  in  the  armpit,  of  98*5* ; 
any  deviation  of  more  than  2''  from  this 
generally  shows  disease;  and  if  the  tem- 
perature of  a  person  rises  in  fever  or  from 
some  other  cause  to  107°  or  108%  and  continues 
there  for  some  hours,  the  danger  to  life  is 
great.  According  to  physiologists,  at  such 
high  temperatures  myosin  coagulates,  and  the 
white  corpuscles  lose  their  amcuboid  move- 
ments. The  heat  of  the  sun  seldom  raises 
the  temperature  of  the  body  to  such  a  degree 
as  to  be  incompatible  with  life ;  when  it  does 
80,  generally  si>eaking,  perspiration  has  been 
checked ;  for  so  long  as  a  person  perspires 
freely,  the  external  heat  is  carried  away,  and 
the  temperature  rises  but  little  above  the 
normal  condition.  It  is  a  noticeable  fact  that 
sunstroke  is  hardly  ever  met  with  at  sea ;  the 
reason  of  this  is  doubtless  the  free  circulation 
of  air,  and  the  cooling  influence  of  the  sur- 
rounding ocean.  The  climate  of  a  ship  is 
eminently  an  insular  one. 

According  to  Dr.  Lecher's  careful  observa- 
tions on  himself,  in  travelling  from  temperate 
climates  to  the  tropics,  the  temperature  of 
the  bo<ly  rises  in  the  proportion  of  '05  F.  for 
every  increase  of  1*"  F.  in  the  air.  This  in- 
crease is,  of  course,  modified  by  perspiration. 
The  general  effect  on  Europeans  of  transit 
from  a  cold  or  temperate  to  a  hot  clime  is 
seen  in  some  slight  loss  of  flesh,  impaired 
appetite  and  digestion,  the  lungs  act  less  and 
the  skin  more  than  usual,  the  urine  is  lessened, 
the  urea  increased,  the  pulse  is  slower  than 
usual,  and  the  nervous  system  is  somewhat 
depressed,  the  most  exhausting  effects  being 
felt  where  the  heat  is  continuous  and  the  air 
rarefied ;  then,  indeed,  there  is  less  oxygen 
than  usual  in  a  given  cubic  space.  Sometimes 
Europeans  become  feverish,  solely  fn>m  the 
heat  of  the  tropics.  This  form  of  fever  is 
called  thermic  fever. 


The  influence  of  great  cold  is  at  first  itiimK 
lating  and  then  depressing.  The  small  vessel 
of  the  skin  contract  and  drive  the  blood  int^ 
the  warmer  parts  of  the  body,  the  nervoic 
system  becomes  languid,  and  torpor,  conua 
and  death  may  supervene. 

The  cold  winds  and  frosts  of  our  Engliia 
winters  are  ever  marked  by  an  augmenteE 
death-rate,  the  increase  being  specially  marken 
in  diseases  of  the  respiratory  organs. 

The  degree  of  humidity  cannot  but  hav 
some  influence  on  health,  though  little 
known  on  this  point.  Lehmann  has  shoipv 
that  pigeons  exhale  more  carbonic  add  in  . 
moist  than  a  dry  atmosphere,  and  in  soar 
chronic  lung  diseases  a  saturated  air  alhua 
cough,  and  is  felt  particularly  comfortable. 

The  most  agreeable  amount  of  humidla 
would  appear  to  be  70  or  80  per  cent.    In  £r 
quiries  relative  to  humidity,  it  is  the  xelati^ 
not  the  absolute,  amount  of  moisture  whS 
must  be  taken  into  account ;  for  what  is 
quired  to  be  known  is  the  evaporating  poi^ 
of  the  air,  the  main  effect  of  moist  or  dry 
being  on  the  evaporation  of  the  akin  and  lun.    . 
hence  the  oppression  and  malaise  of  man  ^s 
beast  on  the  approach  of  the  moist,  hot  sirocz 
which,  being  already  saturated  with  wa"^ 
heats  the  body  to  an  insufferable  d^ree. 
weather,  cither  hot  or  cold,  but  especially 
former,  would  appear  to  be  extremely  favc 
ably  to  the  propagation  of  zj'motio  dii 
f.r;.,  plague  and  smallpox  do  not  spread  wmt 
very  dry  air,  but,  cat eris  paribus,  rapidly 
moist  air. 

The  influence  of  altitude  remains  to  be  (^ 
sidered,  and  is  best  studied  in  the  cffec—* ^ 
balloon  ascents,  as  the  conditions  are  uncoiC3» 
catcd  by  physical  exertion.  Birt  and  Gay-K — ■ 
sac,  at  9000  feet,  found  an  increase  of  eighr^ 
to  thirty  beats  of  tho  pulse;  Glaisher,  atl/ 
feet,  found  an  increase  of  ten  to  twenty-:  — 
beats  of  the  pulse,  and  at  24,000  an  ii 
twenty-four  to  thirty-one.  The  urine 
minished,  and  the  evaporation  from  the 
and  lungs  augmented.  At  great  heif 
swelling  of  tho  cutaneous  veins,  with  blf 
from  the  noso,  often  occurs,  and  the 
feel  heavy  and  strange. 

In  ascending  mountains  the  effects  are  ^^ 
lur,  but  mingled  with  those  induced  by  6^^ 
tion  and  fatigue.  The  natives  of  mou£=3 
regions  have  generally  large  barrel -sh--^ 
chests,  which  has  given  rise  to  the  notion 
their  vital  capacity  is  large.  Such,  how^^ 
is  not  the  case,  this  form  of  the  chest  uatt^-^ 
being  caused  by  emphysema,  the  result  o*^^ 
peated  attacks  of  bronchitis.  Phthisis,  ansdH^ 
and  scrofula  are  often  benefited  by  a  mouo^' 
air,  the  scrofula  existing  in  the  Alps  b^"^ 
noai'ly  alwaya  due  to  tho  sedentary  oocai«' 
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tiauunKhamUenble  inunituy  itate  of  the 

d-nlliiiiii  of  tbe  poor.  Toiumup,  man,  by 
•Irid  itUnlion  to  diet,  elotliing,  and  habita- 
ti-a,  an  ^nemllj  vtabliih  bizruelf  in  mj 
diuila  where  the  canditioiu  ve  auch  u  to 
^atan  i  nifficitDt  mpply  of  food  for  >ub- 
■auon.   Su  Cloudb,  Meteobolooi,  iUiv, 
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Cleeka,  FnbHa— Any  urban  aathnrit; 
xni  from  time  to  time  provide  uuh  clock*  u 
^Itf  Krtiiid>r  ueenaarj,  and  oaoae  thom  to  be 
fiitdonoragainit  any  public  bnildine,  or,  with 
*lt  uutnt  of  the  owner  ot  occupier,  on  or 
*pii»t  my  priTate  buildiag,  the  (ituatiua  of 
'^liidi  may  be  coureuieut  for  that  putpoic, 
■*d  may  caaie  the  dial)  thereof  to  be  lighted 
^*ii|ht,  and  may  from  time  to  time  alter  aad 
*^(ire  any  luoh  elocki  to  auob  other  like 
■ilution  M  tbey  may  ooniiijer  expedient. — 

Cloaata— The  word  "cloaet,  "lain  general 
^*^  ii  applied  only  to  water  and  earth  cloaeti ; 
*'!■  inferior  cloaeti  and  middens  are  naually 
^•Hed  priria.  Sri  Pbivies. 
^OoKtM,  £ar«A.  —  The  beat  Ii  tbat  ori- 
BUalty  propowd  by  tbe  ReT.  Sir.  Uoole. 
^^e  cloeet  eonaiata  of  a  wooden  box,  and  a 
**ee[itacle  below  for  the  eicretn.  There  Ii  a 
*'"6banieal  arrangement,  ■>  that  when  the 
Pltig  ia  pulled  np,  dried  earth  falli  upon  the 
jL*«ea.  It  requim  about  1^  lb.  per  head 
™^r  of  dried  earth,  lo  that  no  inconsiderable 
^^•Atity  of  thia  material  ahould  be  ttored  in 
^  <=<>iivenieDt  place.  The  alop-watcr  ahould 
^ot  be  allowed  to  be  thrown  in.  With  proper 
attention,  the  earth  ayitem  for  imall  villagei 
**><!  iiolaled  homea  ia  ab«>lntely  perfect ;  but 
'y'l***  the  people  giTo  it  that  attention,  it  faila 
**8aally.  Tbe  collection  ia  removed  from  time 
^URie.andia*Taluablemanure.  Thors  ia  no 
**i>ell  nor  nuiaanee,  and  tho  dried  earth  ia  an 
**^llent  diainfectant.  Forlargetownaitcan- 
^^"^  be  RoommeDded.  The  beat  earth  ii  clay 
**'»'l  and  vegetable  mould ;  chalk  and  aand  do 
''^t  appear  to  anawer. 

I>T.  Itachanan  aummariaea  the  adrantagel 
*^'  the  cartb-doaet  aa  followa :~ 

L  Tbe  eartb-closet,  intelligently  managed, 
'vrniahet  a  meana  of  diapoaing  of  excrement 
^thout  nniaance,  and  apparently  without 
^riment  to  health. 

2-  la  eommunitiea,  the  earth-doaet  ayatem 
*eiliuna  to  be  managed  by  tbe  authority  ot 
the  place,  and  will  pay  at  leut  tho  eipecaea 

t  3,  In  the  poorer  clasaei  of  hooaea,  whero 

I  mptniiion  of  any  doMt  arrangement*  ii  in- 

A  iiipmtbla,  the  adoption  of  the  earth  ayitem 

1  ™™rp«ial  adTuntagea. 

.1  i  Dm  Mith  ijatam  uf  excrement  removal 


of  Iho  earth 

ayatem  in  the  future  cannot  be  itnted.  In 
exiating  towns  favourably  arranged  tar  acccaa 
to  the  cluaeta,  the  ayatem  might  be  at  once 
applied  to  pupulaliuiia  of  10,000  penona, 

6.  A*  comirtircd  with  tlie  water-iloaet,  the 
earth  ayateu  has  Iheto  advantagea ;  it  ia 
cheaper  in  the  original  coat,  it  require*  Icaa 
repair,  it  ia  not  injured  by  froat,  it  ia  not 
damaged  by  improper  aubitancea  driven  down 
it,  and  it  very  greatly  reduces  the  quantity  of 
water  required  liy  each  boaaehold. 

Cloutt,  P/KHmolic.— SmSewioe.Dihfosal 
OP  (Captain  Liamur'a  ayatem). 

CloKl,  Taylur'i  Dry.  —  The  principle  of 
thii  cloBCt  ii  to  separata  tbe  tolidatroni  tlir. 
liquida,  thia  ia  effected  by  the  following 
mechanical  arrangement:  A  revolving  diaa 
ia  connected  by  a  lever  to  tbe  doaet  aeat; 
when  the  liil  i*  lifteil,  the  diac  morea  ilightlj 
round,  and  when  it  ia  I'luied,  aihea,  either 
alone  or  mixed  with  disinfectant  powder,  ia 
thrown  by  a  hopper  on  the  aoil.  The  aolidi 
remain  in  the  disc  until  a  complete  rovulution 
then  acruped  oS  with  a  kuifv. 


Thew 


aelt-flcting. 


re  iuitable  to 


Ctoi€lt,  Wottr.—Thet 
lar^o  tDWDa,  although  tliijy  ii 
mous  waato  of  water ;  and  unlcas  properly 
coDitntctcd,  lead  to  aerioaa  evils.  The  uauul 
construction  ia  to  place  (if  there  are  more 
than  oae   cloaet)  them  one  above  tho  other. 


and  a 


i  the  lop,  < 


!d  apot.     Tho  Beat  i>  usually  wood,  the 

nielalKc,  hut  generallyof  wore— and  fumialied 
with  a  liphun-pipe  of  dixchar^s  connected  with 
adrain  leading  into  the  aewer.  The  aeat,  the 
pan,  the  ctoaet  itself,  ore  generally,  and  should 
be  alwaja,  veutihited.  The  veuliiation  of  tha 
■oil'pipe  is  to  bo  Bi>eoially  inaiated  upon,  not 
alone  on  account  of  tbe  danger  ariaing  from 
"      i«,buthi 


if  pent  up.  tl 


le  lead  at  tbe  | 


loil-pipe  ia  ventil.ited,  and  alao  a 
ed  up  to  tha  top  of  tbe  houae  from 
thvra'can  bo  no  danger  either  of 
>f  the  pipei  or  of  tbe  aipbon  being 

There  ia  a  very  good  farm  of  watar-doact 
which  ia  ao  arranged  that,  every  time  the 
handle  ia  pulled,  a  iet  o[  diainfectant  fluid  u 
aquirted  into  tlie  pan,  in  addition  to  the  urdi- 
nary  flushing.  In  default  of  thia  anango- 
ment,  it  ia  well  to  have  the  aupiily-etatam 
conatuntly  provided  with  a  soluble  iliaiDfect- 
out.    One  of  (he  beat  for  the  pnrpoae  ia  aul- 
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phate  of  iron.  A  pound  of  this  could  be  pat 
into  the  cistem,  and  then  the  pan  woald  be 
always  flushed  with  a  disinfectant.  Nothing 
would  arrest  and  prevent  typhoid  spreading  in 
towns  so  much  as  a  simple  plan,  universally 
followed,  of  this  kind. 

The  forms  of  water-closets,  the  mechanic&l 
arrangements  for  flushing,  &c.,  are  so  various 
that  it  is  impossible  here  to  enumerate  them. 
The  great  bulk  of  people  have  to  accept  the 
details  of  a  house  already  built,  but  those 
who  design  or  build  should  not  allow  the 
water-closet  to  be  put  in  any  out-of-the-way 
comer.  The  best  position,  as  approved  by  the 
most  eminent  architects  of  the  day,  is  that  of 
a  special  block  for  a  large  house,  built  tower- 
fashion  and  abutting  against  the  outer  wall, 
with  an  anteroom  or  passage  between  each 
closet  and  the  house,  so  that  it  may  be 
thoroughly  ventilated,  and  both  provided 
with  doors.  In  smaller  houses  the  closet 
may  be  simply  projected  from  the  building ; 
but  in  both  cases  care  should  be  taken  to  have 
them  well  lighted  by  windows  that  will  open 
freely,  or  permanently  by  air-bricks. 

Water-closets  are  calculated  to  use  about 
6  gallons  per  head  daily  ;  even  the  best  con- 
structed frequently  require  a  very  hage  supply 
to  keep  them  wholesome. 

Every  sanitary  authority  is  to  see  that  the 
water-closets  in  its  district  do  not  become  a 
nuisance  or  injurious  to  health. 

No  new  house  is  to  be  built  or  old  house 
rebuilt  without  a  sufiScient  water-closet  or 
privy,  the  word  "house "  including  factories, 
&c.,  and  any  building  in  which  more  than  one 
person  is  employed  at  one  time.  Penalty, 
£20  or  less.  A  sanitary  authority  may  compel 
the  owner  or  occupier  of  any  house  deficient 
in  this  respect  to  provide  sufl&cient  conveni- 
ence, but  there  is  no  enactment  pointing  out 
or  enforcing  the  particular  style,  plan,  or 
pattern  of  the  closet  to  be  built. 

The  public  schools  under  the  Education 
Act  must  have  separate  closets  for  dififerent 
sexes,  a  regulation  which  also  applies  to  fac- 
tories. 

A  sanitary  authority  may  erect  public 
closets  at  the  cost  of  tho  general  district  rate. 
Any  enactment  in  force  within  the  district 
of  any  local  authority  requiring  the  construc- 
tion of  a  water-closet,  shall  be  deemed  to  be 
satisfied  by  the  construction  of  an  earth- 
closet,  or  other  place  for  the  reception  and 
deodorisation  of  fsecal  matter,  to  the  satisfac- 
tion of  the  local  authority. 

The  local  authority  may,  as  respects  any 
houses  in  which  such  earth-closets  or  other 
places  as  aforesaid  are  in  use  with  their 
approval,  dispense  with  the  supply  of  water 
required  by  any  contract  or  enactment  to  be 


furnished  to  the  water-doeets  on  rac 
as  may  be  agreed  upon. 

The  local  authority  may  themaelvei 
take,  or  contract  with  any  person  to  uz 
a  supply  of  dry  earth,  or  other  dao 
substance,  to  any  house  or  boosei 
their  district  for  the  purpose  of  an; 
closet. 

An  urban  sanitary  authority  may 
and  maintain  in  suitable  places  pufaJii 
closets. 

The  enactments  relative  to  cloeeti  s 
fully  given  in  article  PBiviEa. 

Clothing  ~  The  hygienic  importi 
clothing  is  beginning  to  be  studied  n 
zeal  the  subject  demands.  The  « 
brought  about  by  clothing  are  priz 
relative  to  heat.  The  known  three  n 
by  which  all  bodies  tend  to  equilibi 
temperature  are  disturbed ;  the  surfao 
body  is  prevented  from  radiating  heat< 
to  colder  objects  ;  the  heat  must  first 
ducted  to  the  clothes,  and  then  the 
will  radiate  it.  Thus  the  clothes  preven 
radiation ;  they  keep  the  heat  longer  n* 
body,  and  on  this  account  in  some  dsg 
thinnest  covering  will  keep  us  wann 
colour  of  the  material,  radiation 
being  considered,  has  veiy  little  infl 
When,  however,  heat  is  received— «.y. 
the  sun— colour  makes  a  veiy  great  di€F( 
although  material  in  this  case  makes  vei^ 
For  instance — 

When  white  cotton  received, 
f> 
.  »» 

ii 

Btit  with  shirtings  of  different  colon 
following  were  the  figures 


White 

Pale  straw  colour 
Dark  yellow 
Light  green 
Dark  green 
Turkish  red 
Light  blue . 
Black 


This  result  harmonises  with  practical  c 
ence.  Eveiy  one  feels  hotter  in  the  sQi 
a  black  coat  than  a  light  one. 

Clothing  differs  much  in  its  power  of 
tion.  It  is  evident  that  clothing  whidi 
ates  least  will  keep  us  warmer  than  cl( 
which  admits  of  rapid  cooling.  It  is  f 
by  direct  experiment,  that  there  are 
inconsiderable  variations  according  t 
nature,  colour,  texture,  &c.,  of  the 
Krieger  covered  cylinders  of  tin  with  < 
ent  fabrics,  and  filled  them  with  warmi 
Ho  found  no  very  great  differences, 
decrease  of  temperature  wu  noted  in  poi 


linen 

, » 

flannel 

tt 

silk 

»» 
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kyen  composed  of  different  ma- 
tt it  did  not  make  much  difference 
outer  layer  was  eompoBed  of.  Silk 
D,  however,  allowed  of  more  radia- 
wooL 

alio  experimented  on  the  conduo- 
iffeient  substances,  by  surrounding 
ten  tightly  with  single  or  doable 

lowing  numbers  represent  the  pro- 
f  lots  by  heat  through  double  tight- 
eringa  in  comparison  to  single  ones, 
through  the  single  ones  being  taken 
"hey  were  through — 


thin  silk. 

97 

lercfaa 

M 

{■.... 

96 

i«n  . 

06 

ak  .      .      .      . 

04 

tome-span  linen 

01 

s  leather  . 

88  to  90 

1 

86 

rbockskin 

88 

«s              *             •              • 

74  to  84 

stoi        .        .        . 

69  to  76 

nperiments  show  that  what  the 
is,  and  what  its  weight  is,  does 
so  much  difference  as  its  texture 
la.  This  ii  well  shown  by  covering 
lindeis,  previously  filled  with  warm 
common  wadding,  and  observing 
the  thermometer.  On  compressing 
ing,  the  temperature  falls  rapidly ; 
moompressed,  the  loss  of  tempera- 
w.  This  proves  that  a  tight-fitting 
Dther  things  being  equal,  is  not  so 
I  loose  one.    The  following  experi- 

0  bear  upon  this:    A  light  layer 

1  oTer  the  warm  cylinders,  and  a 
of  i  to  i  an  inch  left  between  it 

md  layer— both  analogous,  say,  to 
irt  next  the  skin  and  an  easy  gar- 
ring  it.  The  amount  due  for  con- 
ting  subtracted,  the  impediment  by 
I  layer  was — 


n     .        .        . 

32  per  cent. 

ting 

83 

•               •               • 

3«i       ,, 

nel  . 

29 

h  leather. 

3'» 

ta-percha  sheeting 

36       „ 

ore  is  not  much  difference  between 
mt  materials,  but  a  second  layer 
a  great  impediment  to  the  cooling 

sfer  examined  different  materials 

permeability  to  air.    Taking  flannel 

found  that — 

lloved 58 

.     M -"O 

la   „ 68 

.;;:;:::    51 

rtopsssthroughthem.  Permeability 


to  air  is  necessary  for  our  health  and  comfort. 
Few  people  feel  comfortable  in  a  mackintosh 
on  this  account. 

The  use  of  furs,  &c.,  dates  from  time  im- 
memorial. The  warming  properties  of  these 
furs  and  skins  depend,  as  might  be  expected, 
mainly  upon  the  hair.  Animals,  such  as 
rabbits,  when  shorn  of  their  fur  and  their 
skin  varnished,  quickly  die  from  cold ;  they 
freeze  to  death  from  excessive  radiation  of 
heat.  Krieger  sheared  a  rabbit,  and  wrapped 
the  living  body  round  with  a  wet  cloth.  The 
temperature  of  the  room  was  66°.  The  tem- 
perature of  the  rabbit  was  at  first  102^,  and 
respirationB  100;  but  after  five  hours  its 
interior  temperature  had  fallen  to  76°,  and 
its  respirations  to  50  per  minute.  The  same 
thing  was  shown  by  the  tin  cylinders.  Taking 
the  entire  fur  as  100%  when  the  fur  was  shorn, 
the  loss  of  heat  rose  to  190° ;  when  the  por- 
osity of  the  skin  was  altered  by  coating  with 
linseed-oil  varnish,  the  loss  of  heat  rose  to 
258°,  and  when  a  solution  of  gum-arabic  was 
used  instead,  it  rose  to  296°. 

T?ie  Hygroscopic  Pomxr  of  different  Fabrics. 
— The  facility  with  which  articles  of  clothing 
take  up  water  in  their  interstices  causes  great 
difference  in  their  warming  properties.  Petten- 
kofer  has  made  some  excellent  observations  on 
this  point.  He  took  two  equal  pieces  of  flannel 
and  linen,  and  dried  them  at  212°,  and  then  put 
them  into  well-closed  boxes  of  known  weight 
and  weighed  them  together.  "They  were 
then  exposed  to  the  air  in  places  of  different 
temperatures,  and  from  time  to  time  put 
back  into  the  tin  boxes  and  the  weights  taken 
again.** 

The  relative  quantities  of  water  absorbed 
by  the  linen  and  flannel  are  given  in  the  table 
on  the  following  page. 

On  this  table  Pettenkofer  says,  '*What 
most  strikes  one  is  the  invariably  greater  hy- 
groscopic power  of  wool  than  of  linen ;  the 
maxima  and  minima  of  flannel  and  linen  being 
respectively  175  and  111,  75  and  41. 

"  Obs.  5-^  show  that  linen  changes  the  quan- 
tity of  its  hygroscopic  water  at  a  proportion- 
ately quicker  rate  than  flannel.  The  two  pieces 
wei;e  for  twelve  hours  in  the  cellar,  when 
linen  absorbed  111,  flannel  175 ;  immediately 
after,  for  four  hours,  in  a  cold  place,  where 
linen  lost  18  per  1000  of  its  absolutely  smaller 
amount  of  water,  while  the  flannel  lost  only 
15  per  1000 ;  but  during  the  next  three  hours 
linen  lost  only  2,  but  flannel  12  per  1000. 
When,  obs.  9-15,  the  pieces  had  come  from 
the  cold  lecture-room  into  a  warmer  room, 
linen  again  ceased  giving  off  water  at  a  much 
greater  rate  than  flannel.  The  accelerated 
rate,  only  in  an  opposite  direction,  took  place 
again.    Obs.  15-18.  When  the  temperature  in 
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Obsenra- 

tiOD. 


LocaUty. 


Tempera- 
tore, 
Degrees  F. 


1 

Cellar  .    . 

• 

2 

Leoture-room 

3 

Hootn   .    •    . 

4 

Laboratory    . 

5 

Cellar  .    .     . 

6 

Lecture-room 

7 

»i 

8 

ti 

9 

Room    .     .    . 

10 

11 

12 

13 

14 

15 

16 

17 

18 

• 

37-58 

3416 

64*25 

53% 

39-92 

40*1 

401 

41-9 

69-8 

69-8 

70-7 

70-7 

68-9 

68 

64*25 

62-6 

61-7 

59-9 


Time. 


»» 

it 
It 


12  hours 

12 

12 

12 

12 

4 

3 

15  „ 
10  minutes 
10 
10 
10 
15 
15 
30 


I) 

»» 
»» 


»» 

1  hour 

2  hours 


Hi^rosoopio 
water  in 


LineD.      FlanneL 


77 

157 

74 

143 

41 

75 

69 

105 

111 

175 

93 

160 

91 

148 

85 

146 

73 

113 

52 

96 

45 

87 

43 

82 

42 

78 

42 

77 

41 

75 

48 

76 

45 

77 

46 

78 

the  room  sunk  from  65**  to  59*^,  all  bodies  be- 
came more  hygroscopic  with  a  sinking  tempe- 
ture,  but  the  absorption  of  water  and  increase 
of  weight,  as  well  as  the  contrary  process,  take 
place  proportionately  quicker  with  linen  than 
with  flannel.    The  more  the  air  in  any  mate- 
rial is  dispersed  by  water,  the  less  it  keeps  us 
warm,  the  quicker  it  conducts  the  heat ;  hence 
the  frequent  injury  from  wet  clothes,  and  the 
striking  discomfort  produced  by  a  damp  cold. 
All  know  how  comfortable  we  can  feel  in  a 
walk  when  the  air  is  cold  and  dry,  and  how 
differently  we  feel  when  it  is  damp,  although 
not  colder;  then  our  clothes  also  get  much 
damper,  and  conduct  more  heat  away.    This 
is  not  to  be  underrated.     We  have  seen  in 
the  table  that  1000  parts  of  flannel  took  up 
in  the  cellar  157  parts  of  water.    Take  the 
weight  of  a  whole  woollen  garment  as  10  lbs., 
it  is  then  evident  that  it  may  absorb  IJ  lb. 
of  hygroscopic  water,  which  requires  about 
1680  caloric  units  from  one  body  to  be  eva- 
porated.   Linen  and  flannel  bear  the  same 
relation  towards  water  they  are  wetted  with 
as  towards  their  hygroscopic  water.    Linen  is 
quickly  wotted  and  soaked,  wool  more  slowly, 
but  linen  cannot  take  up  the  same  quantity. 
Spilled  water  has  certainly  taught  us  this 
many  times  when  we  desired  to  take  it  up. 
It  is  the  same  in  evaporation,  which  is  also 
much  quicker  from  linen. 

'  *Two  equal  pieces  of  linen  and  flannel,  weigh- 
ing each  1000  grammes,  put  into  water  and 
wrung  out  till  they  no  longer  yield  a  drop  of 
water,  keep  back  respectively  740  and  913  per 
1000 ;  but  a  much  greater  difference  exists 
between  the  intensity  of  evaporation  from 
wet  linen  and  from  wet  flannel  during  equal 
periods  in  a  heated  room. 


Observa- 
tion 

Tempera- 
ture, 
Deg.  P. 

Minutes 

^Waterto 
Gramme 

Linen. 

I 

1 
2 
3 
4 
5 
6 

70 
68 
68 
67 
66 
66 

« •  • 

15 
30 
30 
30 
30 

740 
521 
380 
229 
99 
55 

**  It  is  easy  to  sec  from  this  table  hov 
more  quickly  linen  works  than  wool  in  al 
tions.  During  the  first  75  minutes  there 
rated  from  1000  parts  of  linen  511,  froi 
parts  of  flannel  456  water.  Afterwards 
verse  took  place.  In  the  following  30  n 
130 evaporated  from  linen,  148 from flann 
in  the  last  30  minutes  only  44  per  100 
linen,  but  115  from  flanneL  It  is  also  < 
how  much  more  evenly  the  drying  proe 
wooL  In  the  first  15  of  the  whole  135  mi 
219  evaporated  from  linen,  in  the  I 
minutes  28  per  1000 ;  while  with  wool 
respectively  212  and  97  per  1000.  It  m 
be  forgotten  that  all  these  ezperimeni 
made  with  pieces  of  nearly  equal  si 
shape. "— (Pettenkoper.  ) 

It  hence  is  evident  that  for  tropical  d 
where  much  heat  is  received,  white 
best  colour.  The  same  remark  also  ap 
the  clothing  of  men  engaged  in  manul 
or  employments  in  which  they  are  ex] 
intense  heat  and  glare  from  fumaoe 
melted  metaL 

Then  as  to  material,  one  layer  of  t] 
nel  is  practically  as  cool  a  subatano 
can  have,  and  its  great  hygnMCopi 
causes  it  to  ahtorb  perspiration,  im 
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u  in  the  case  of  linen,  allowing  the  floid  to 
npidly  eraporate,  and  thus  cool  U8  quickly 
and  dugerooBly.  In  other  words,  a  person 
after  violent  exertion  may  sit  down  on  a  cool 
Unk,  if  dressed  in  a  flannel  shirt,  with  less 
danger  than  if  his  dress  were  linen. 

For  cold  climates  a  multiplication  of  layers 
tends  to  warmth.  Two  shirts,  one  over  the 
other,  are  warmer  than  a  shirt  of  thickness 
equal  to  the  two.  Garments  of  loose  thick 
texture,  and  dark  in  colour,  are  preferable  to 
those  of  thin  and  close  texture.  The  cavities 
of  the  chest  and  abdomen  are  the  most  im- 
port&Dt  parts  to  be  thoroughly  protected  from 
ebilL  The  feet  should  be  kept  dry  and  warm, 
h«t  the  head,  especially  in  children,  should 
Bot  be  heated  by  too  closely-fitting  coverings. 

In  temperate  climates  like  our  own,  the 
S^t  danger  lies  in  the  abrupt  transitions 
^m  wet  to  dry,  from  cold  to  hot.  These 
^sitioDs  especially  occur  in  autumn  and 
^vbg,  and  in  those  seasons  the  weakly  should 
Paj  eipecial  attention  to  their  clothing,  and 
^RM  according  to  temperature. 

Da^  occur  in  the  summer  in  which  the  heat 
^nals  occasionally  that  of  the  tropics,  and 
chiefly  owing  to  improper  clothing,  especially 
^^ut  the  head,  deaths  from  sunstroke  are 
^D&moiL  Large,  light  straw-hats  should 
^inp  be  worn  in  the  hot  days  of  summer  by 
^  daiKs  of  society. 

Cbthing  has  frequently  been  the  agent 
^inxigh  which  infectious  disease  has  been 
Pnfttgsted.  Judging  from  Stark's  observa- 
^ioBs  on  the  power  of  absorbing  odours,  the 
l^obability  is  that  contagion  is  absorbed  after 
^  lame  manner.  Stark  found  that  the  ab- 
*vptioa  of  odours  was  in  proportion  to  the 
^TSroseopie  absorption,  and  that  it  depended 
^  a  great  measure  upon  colour— black  absorb- 
i^  most,  then  blue,  red,  green,  yellow,  and 
Wly  white ;  hence,  theoretically,  a  black  or 
te-cobnred  woollen  garment  Ib  the  worst 
iMnhle  dress  for  a  nurse  attending  cases 
^  fever,  a  light  -  coloured  cotton  dress  the 
W. 

Dr.  Guy,  in  his  lectures  on  public  health, 
^  OS  that  the  plague  which  ravaged  London 
ii  1665  was  carried  to  Eyam,  a  small  hamlet 
*BMN)g  the  hills  of  the  Peak  of  Derbyshire,  by 
•Jotttt.  "Quite  early,"  writes  Dr.  Guy, 
in  the  month  of  September,  when  the  plague 
*M  at  its  worst  in  London,  there  was  sent 
^  Lcndon  to  one  George  Vicars,  a  tailor, 
^  Wi  of  clothes.  He  opened  the  box  and 
hiag  ij^  clothes  to  the  fire,  and  while  he 
*>iehed  them  was  suddenly  seiised  with  vio- 
w  liekness  and  other  alarming  symptoms. 
• . .  On  the  third  day  the  plague-spot  was  on 
ka  breast,  and  he  died  on  the  following  night, 
tts  6th  of  September." 


The  jail  distemper  has  frequently,  beyond 
doubt,  been  carried  to  the  outside  population 
by  means  of  clothes.  One  of  the  most  re- 
markable examples  of  typhus  communicated 
by  clothes  was  the  "Black  Assize"  at  the 
Old  Bailey  in  1750.  Here  the  prisoners  had 
not  the  disease  which  with  such  fatal  effect 
they  communicated  to  the  court  that  tried 
them.— (Pbinole.)  From  Foder6  we  get  a 
remarkable  instance  in  which  typhus  was 
communicated  to  the  inhabitants  of  fifteen 
towns  and  villages  by  the  soldiers  of  the 
French  army,  where,  retreating  from  Italy  in 
1799,  they  halted  on  their  route. 

Parry  relates  two  remarkable  instances  in 
which  relapsing  fever  was  transported  to  a 
distance  by  infected  clothes ;  and  Bretonneau 
and  Geudron  believed  that  the  poison  of  en- 
teric fever  could  adhere  to  the  clothes  and 
bedding  of  the  sick,  and  that  the  disease 
might  be  thus  propagated,  and  Murchison 
cites  the  following  case  as  illustrative  of  this 
idea: — 

The  wife  of  a  butcher  residing  on  the 
Cornish  moors  travelled  to  Cardiff,  in  Wales, 
to  see  a  sister  who  was  ill,  and  soon  after  died, 
of  "typhoid  fever."  She  brought  back  her 
sister's  bedding.  A  fortnight  after  her  return 
another  sister  was  employed  in  hanging  out 
these  clothes,  and  soon  after  was  taken  ill 
with  typhoid  fever,  which  spread  from  her  as 
from  a  centre.  The  woman  who  had  been  to 
Cardiff  never  took  the  fever  herself.  There 
had  been  no  cases  in  the  village  previous  to 
her  return,  neither  were  there  any  cases  in 
the  neighbouring  villages  either  before  or 
after. 

The  writer  of  this  article  has  seen  diphtheria 
unmistakably  propagated  by  clothes  being 
sent  from  a  diphtheritic  house  to  be  mangled, 
and  similar  instances  may  be  found  in  medical 
literature. 

Clothing  and  bedding  are  best  disinfected 
by  exposure  to  a  dry  heat  of  about  240°  or 
260'' F. 

Dr.  Ransome  has  proposed  to  disinfect 
clothing  by  placing  it  in  layers  in  a  box,  at 
the  bottom  of  which  is  sand  sprinkled  with 
carbolic  acid.    See  Disinfection,  &c. 

Clouds — To  the  meteorologist  clouds  are 
extremely  important,  their  form  and  aspect 
never  failing  to  assist  his  predictions  as  to 
the  prospect  of  fine,  wet,  or  stormy  weather. 
The  classification  and  nomenclature  now 
adopted  is  that  published  by  Luke  Howard 
in  1863.  Mr.  Howard  divided  clouds  into 
seven  kinds. 

Simple  Forms. 

L  Cirrus  (Lat.  cirrus,  a  curl). — This  cloud 
consists  of  parallel  wavy  diverging  filaments 
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which  by  anociation  form  a  brush,  or  woolly 
lutir,  or  slender  network.  It  has  the  least 
density  of  all  clonds,  the  greatest  elevation, 
and  the  greatest  variety  of  extent  and  direc- 
tion, or  figure.  It  has  even  been  questioned 
whether  it  is  composed  of  water;  if  so,  it 
most  be  frozen.  It  is  the  dond  first  seen 
after  serene  weather,  and  in  this  climate 
it  generally  comes  firom  the  south-west. — 

(BUCHAN.) 

2.  Cumulus. — Convex  or  conical  heaps  of 
clouds,  increasing  upwards  from  a  horizontal 
base.  Very  dense,  formed  in  the  lower  regions 
of  the  atmosphere,  and  carried  along  in  the 
current  next  the  earth.  Cumuli  are  often 
compared  to  balls  of  cotton  wooL 

3.  Stratiu, — A  widely-extended  continuous 
horizontal  sheet,  called  the  eioud  of  night, 
since  it  generally  fbrms  about  sunset. 

Modijicationt, 

4.  Cirro-cumulus.  —  Small,  rounded,  well- 
defined  masses  in  close  horizontal  arrange- 
ment. It  is  formed  by  the  breaking  up  of  the 
fibres  of  the  cirrus-cloud.  When  the  sky  is 
covered  with  such  clouds  it  is  said  to  be 
fleecy. 

5.  Cirro  -  stratus.  —  This  cloud  partakes 
partly  of  the  characteristics  of  the  cirrus  and 
stratus,  and  consists  of  horizontal  masses  or 
strata  more  compact  than  the  cirri  At  the 
zenith  they  seem  composed  of  a  number  of 
thin  clouds ;  at  the  horizon  they  look  like  a 
long  narrow  band.  This  cloud  is  markedly  a 
precursor  of  storms. 

6.  Cumulo-strcUus.  —  Cirro-stratus  blended 
with  the  cumulus. 

7.  Cumulo-cirrO'StratuSf  or  iVimfttts.— This 
is  the  well-known  min-cloud,  consisting  of  a 
horizontal  sheet,  above  which  the  cirrus 
spreads,  while  the  cumulus  enters  it  laterally 
or  from  below. 

Estimation  of  Amount  of  Cloud. — To  do 
this  the  scale  generally  adopted  in  this  coun- 
try is  0  to  10.  0  expresses  a  cloudless  sky, 
and  10  a  perfectly  clouded  sky ;  the  inter- 
mediate numbers,  various  degrees  of  cloudi- 
noM.  To  get  these  numbers,  look  midway 
between 'the  horizon  and  zenith,  and  then 
turn  slowly  round,  and  judge  as  well  as  possi- 
ble of  the  relative  amount  of  cleiur  and  clouded 
sky. 

Height  of  Clouds. — The  height  of  clouds 
varies  from  1300  feet  to  10  miles.  Of  all 
clouds  the  cirrus  is  the  lightest,  and  found 
at  the  greatest  elevations. 

Cloves  —  The  uncxpanded  flower  -  bud, 
dried,  of  CaryophyUus  aromcUicus,  a  clove- 
tree  growing  in  the  East  Indian  Islands,  Pen- 
ang,  Bencoolen,  and  Amboyna. 


Cloves  contain,  aooording  to  Trommsi 

▼olatae  oO 

Besin 

Tannin 

Extractive 

Gam 

Woody  fibre 

Water 
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The  volatile  oil  is  the  important  ingre 
It  consists  of  a  hydrocarbon  (CioHm)  1 
eugenic  acid  (CioHuOs).  It  also  coot 
crystallisable  body,  caryophylline  (CiqI 
which  is  isomeric  with  camphor,  and  eug 
a  body  probably  isomeric  with  eugenic  i 

Cloves  are  aromatic  and  stimulant, 
oil  of  cloves  is  used  for  microseopioa 
poses,  to  render  tissues  transparent.  I 
not  mix  with  water ;  the  latter  must 
fore  be  removed  from  the  tiasue  befoi 
oil  is  applied. 

The  chief  adulteration  of  cloves  ii  tl 
haustion  of  the  oiL  They  are  then  ( 
brightened  up  with  sweet  oil,  and  expoi 
sale.  The  only  certain  way  of  detectmi 
fraud  is  to  distil  the  oil  and  estimal 
Cloves  should  yield  at  least  17  per  cei 
volatile  oil. 

Oooonlus  Xndioua  —  The  fruit  ol 
Anamirta  paniculata^  a  shrub  growis 
Malabar  and  several  islands  in  the  I 
Ocean.  As  met  with  in  commerce,  it 
extremely  bitter,  dark,  tough,  wrinkled 
about  the  size  of  an  ordinary  cheny. 
outside  or  husk  is  hard,  enclosing  a  soft  1 
substance.  The  shell  is  an  emetic,  hvt 
seed  is  a  veiy  active  poison,  contsinii 
glucoside  called  picrotoxine  (CsHeOi).  ' 
substance  crystallises  in  colourless  needle 
well-marked  prismatic  crystals,  or  fins  1 
filaments,  or  transparent  platM,  or  giw 
crystals.  The  crystals  have  an  into 
bitter  taste.  They  melt  at  320"  FshL, 
give  a  sublimate ;  heated  on  a  poroekinpl 
they  darken,  effervesce,  give  off  vapour, 
leave  an  abundant  carbonaceous  residue, 
common  with  other  glucosides,  when  bo 
with  an  alkaline  solution  of  sulphate  of  eop 
they  reduce  the  copper  to  the  state  of 
oxide.  Picrotoxine  is  soluble  in  160  pul 
cold,  in  25  parts  of  boiling  water,  in  one-t 
of  its  weight  of  alcohol,  and  in  less  than  bal 
weight  of  ether.  It  is  not  changed  in  oc 
by  strong  nitric  acid,  but  gives  an  on 
yellow  colour  with  sulphuric  add,  ehsi 
into  green  by  the  contact  of  a  oTtti 
bichromate  of  potash. 

Cocculus  Indieus  is  used  for  poiiODinfl 
and  other  animals.  It  is  said  to  be  the  s 
principle  of  **  Barber's  poisoned  wheat,* 
has  been  used,  and  possibly  oontinues  1 


•Dpiojtd,  for  ths  porpow  of  idnltentuig 


Dt,  IkjloT,  in  TefenD«  to 
ki.,  podiiced  by  Cmxulut  Indieui,  ujt 
"Fintn,  lie,  and  bear  owe  thdr  intoxicatiiig 
inrcrtio  ID  (ome  inituice*  to  *  decoction  or 
utnct  of  thoas  berrin.  Ths  frand  i«  per- 
pelnMd  by  m  lov  oUm  of  pnbliouiL  They 
ndiH  the  itrangth  of  ths  bear  by  ntei  and 
■h,  ud  than  giia  to  it  an  intoiioMing  pro- 
ftnj  bj  mauu  of  thii  pcnaonoiu  extract.  A 
MJica]  man  eoDioltad  me  aoiiie  yeui  nnoe 
B  nftmwe  to  tbe  mmilarity  of  onebnd 
tlKfUnoM  anffered  by  ■erenJ  of  hij  patienta 
ii  I  diitriiit  in  London.  It  waa  asoertaiiud 
ttal  they  wen  (applied  with  porter  by  retail 
tna  the  aame  faonia.  The  effeeta  produced 
'ij  thii  dmg  are  remarkable.  There  ia  a 
■nnf  dlipoeition  to  aleep,  am)  at  tbe  ume 
liai  ■akefnlneaa.  There  ii  h  heavy  let  bargie 
^^ftt,  with  a  conadoiunea  of  paaiing  CTettta, 
te  1  complete  loea  of  Toluutaiy  power.  It 
aikjad  of  niebtmare  feeling,  altogether  dif- 
|bw(  from  healthy  ileep.  Cocoiliu  Jndiau 
>  nsttiisea  naed  by  robber*  to  i&toiicate 
fUi  Tictima,  and  to  thit  form  of  intoiicatioo 
tUtini  'hacnning'  ia  applied." — (Titlob'b 
I'i'ical  JnriapradeDce,  toL  L  p.  396.) 

Ko  ntidata  ia  knoirn.  Acetio  acid  baa  In 
••«  out*  (inn  relief. 

'DrptDceanaforthedeteetioDofpiorotozine 
»  npaio  mixtniea,  let  Beib. 

OoeON  and  OhoOoUt»-Coeoa  ia  the 
Mrted  Meda  of  the  Theobrama  Caeaa,  natural 
"ia  BfUngriaaa, 

QncdaU  ia  mannfaotared  fiom  cocoa  by 
■iiiiigit  with  ingar  and  other  anbataDees. 

TlKti  are  uamarona  varietiea  of  ooeoa— aneh 
■>  niaidad,  Grenada,  Caraca*,  Dominican, 
*(<--Uie  leeda  differing  a  little  in  nie  and 
■  qaility,  bat  vaiy  little  in  the  proportions 
^  lU  dUIarent  chemical  conititnenti.  He 
''■nee  eompoiition  of  cocoa  aaedi  i*  a*  fol- 


^na<tTt  of  tKt  Cocoa  Seed.— Tbe  leed  U 
<*P°<td  of  hatk  and  aeeil  proper. 
^Tb  kuA  haa  on  ita   nirfaca  a  oamber  of 
ia  craitaining  granolar  matter  and 


fint  conaiating  of  a  iiogle  layer  of  elongated 

cctli;  the  teoood  (forming  the  chief  portion 
i.if  the  huBk),  of  angular  cells,  enoloaing 
inacilagD,  and  also  containing  a  few  apiral 
vcaiela  and  woody  fibres.  The  third  mem- 
biane  ii  very  thin  and  delicate ;  it  ooniisti 
.if  small  angolar  oells  containing  minute 
^1i>bales  of  fat. 

The  nai  is  composed  of  minate  cells  con- 
tnining  starob.  Tbe  starch-corpuicle*  are 
very  amall,  with  a  trace  of  inuline  (flg.  20). 


Aih  of  Coeoa.— The  amoont  of  aab  in  coooa 
■teds  is  of  practical  importance.  Ths  follow- 
ing perccDtagea  have  bean  worked  oat  by  Mr. 


Thus  the  lowest  detamunation  ia  3D6,  the 
Ligbast  4-68  per  cent. 

The  nibt  show  a  lower  ash  than  the  ahell. 
The  niba  of  the  Caracas  gate  3'63  per  cent,  of 
:iflh,  240  being  aolnble  and  1'95  insoluble  in 

The  niba  of  Heiioan  seeds  gare  2*69  per 
ECQt.  of  aab,  '89  parta  being  soluble  and  1  "70 
intolnble  in  water.  The  ash  of  tbe  shell  is 
ri<:h  in  orbonates;  the  nib  is  almost  devoid 
of  carbonates. 

According  to  Ur.  William  Bettell  the  com- 
jxiition  of  the  aah  of  oocoa  seeds  ii  as  fol- 
low. :- 


GOB 


(ISO) 


OOF 


Potash 2981 

Chloride  of  sodium  610 

Peroxide  of  iron     ....  160 

Alumina 2*40 

Lime 772 

Blagnesia 7*90 

Phosphoric  acid     ....  24'28 

Sulphuric  acid        ....  1-92 

Carbonic  acid  0*98 

Silica 600 

Sand 1215 


90  86 


Nutritive  Value. — A  pint  of  cocoa  made 
with  an  ounce  of  ground  nibs  will  contain  the 
following  prox)ortions  of  nutritious  matters. — 
(Lethebt.) 


Nitrogenous  matters 
Fatty  matter 

Oum,  sugar,  and  extractive 
Mineral  matter 

Total  extracted 


96-2  grains. 
218  8 
65  6 
17-6 


M 

>l 
M 


398-1 


M 


AduUeraiioru.  —  Sugar,  reddle,  Venetian 
red,  amber,  chicory,  cocoa  husk,  cereal  grains, 
arrowroot,  sago,  or  potato  starches,  sugar. 
According  to  Normandy,  brick-dust  and  per- 
oxide of  iron  are  met  with  to  increase  the 
weight.  Chocolate,  according  to  M.  Cheval- 
lier,  is  adulterated  with  the  following  matters, 
besides  those  already  mentioned  as  being 
mixed  with  cocoa  :  Copper,  lime,  lentils, 
maize,  beans,  olive  oil,  almonds,  yolk  of  egg, 
veal  or  mutton  fat,  storox,  balsam  of  Peru, 
benzoin,  rasped  almonds,  Arabic  and  tniga- 
canth  gum,  cinnabar,  red  earths,  red-lead, 
red  oxide  of  mercury,  &c.  Many  of  these  are 
obviously  very  improbable  adulterants. 

Detection  of  AduUtrations. — The  microscope 
will  detect  most  of  these.  If  any  mineral 
substance  has  been  added,  an  examination  of 
the  ash  cannot  fail  to  detect  it.  Tiie  ash  is 
apparently  never  more  than  5  per  cent.  ;  in- 
deed, in  soluble  cocoa  it  is  very  small.  Thus 
Mr.  Wanklyn  gives— 

Soluble  cocoa  (by  mixing  with  starch 

and  sugar) 1*45 

Dunn  A  Ucwett's  commercial  cocoa  1*71 

Chocolate 1  11 

An  infusion  in  cold  water  of  good  cocoa  nibs 
yields  the  following  percentages  :— 


Organic  matter 
Mineral  matter 


6-76 
21(J 


A  convenient  quantity  of  cocoa  for  this  pur- 
pose is  10  grammes  in  220  c.c  of  water. 

Wanklyn  has  suggested  the  determination 
of  phosphoric  acid  in  the  ash  as  a  moans  of 
detecting  the  adulteration  of  cocoa.  It  is 
obvious  that  the  addition  of  starchy  and  sac- 
charine matters  must  dilute  the  phosphates  of 
the  seed.  The  sample  must  be  burnt  down  at 
a  low  red  heat,  the  ash  dissolved,  and  the  phos- 
phoric acid  precipitated  by  a  mixture  of  solu- 
tion of  ammonia,  sulphate  of  magnesia,  and 


phosphate  of  soda.  After  standing  mv< 
hours,  the  resulting  precipitate  ii  washed  t 
by  decantation,  then  filtered,  and  ag 
washed ;  lastly,  dried,  ignited,  and  weigh 
Pyrophosphate  of  magnesia  x  by  "06^ 
phosphoric  acid.  The  ash  of  the  entire  ae 
contains  24  per  cent,  of  its  weight  of  pi: 
phoric  acid. 

The  Society  of  Public  Analysts  consider!' 
cocoa  should  be  called  adulterated  in  wb 
the  cocoa  butter  is  reduced  below  20  per  ce 
The  fat  can  of  course  be  estimated  by  extx 
tion  with  ether. 

Cod-Fiah— As  an  article  of  diet,  cod 
inferior  to  mackerel,  eels,  salmon^  and  tro 
for  these  contain  a  much  larger  amount  of  I 

The  flesh  of  the  cod  contains  but  little 
(2*9  per  cent.),  it  being  largely  accumulal 
in  the  liver.    The  following  table  will  sh 
the  nutritive  value  of  this  fish  : — 

Composition  of  Cod. 

Nitrogenous  matter                .  18*1 

Fat 2-9 

Saline  matter 1-0 

Water 78-0 

100-0 

Cod-Xilver  Oil  {Oleum  Morrhua)—'! 
oil  extracted  from  the  fresh  liver  of  the 
{Orculud  MorrhuOy  Linn.)  by  the  applicatii^ 
a  heat  not  exceeding  180**.  Other  specie^ 
sides  the  Oradus  Morrhua  also  yield  this 
such  as  G.  callarius^  O.  carbonariutf  G.  mo 

There  are  three  chief  varieties  of  cod-live& 
in  commerce,  distinguished  by  their  ooloi 
the  light,  the  pale  brown,  and  the  dark  brc 
The  two  former  are  usually  the  purest. 

Cod-liver  oil  contains  oleine,  margaa 
certain  colouring  matters  of  the  bile,  ^ 
phoric  acid  ('09  per  cent.),  sulphuric  m 
salts  of  lime,  magnesia,  and  iron,  free  p 
phorus  ('02  per  cent),  iodine,  and  broics 
but  the  proportion  of  all  the  different 
stances  is  not  accurately  known. 

Cod-liver  oil  gives,  in  common  with  alM 
of  hepatic  origin,  a  lake  or  crimson  o^c 
when  heated  with  sulphuric  acid.  Cod  " 
oil  is  said  to  be  extensively  adulteratec^ 
mixed  with  an  oil  not  of  hepatic  origin,  ift^ 
be  tested  with  sulphuric  acid  in  the  m«9 
detailed  under  Oils  ;  but,  practically  s'J 
ing,  the  adulterations  of  cod-liver  oil  are? 
cult  to  detect.    See  Oils. 

Coffee — The  seeds  or  berries  of  the  ^ 
AralAcay  or  coffee  plant.  This  plant  hct 
to  the  natural  order  Cinckonacect,  and  tx> 
sub-order  Caff  to.  It  is  said  to  be  a  wild  p^ 
in  Abyssinia  and  in  the  low  mountainous  ^ 
tricts  of  Arabia  Felix ;  but  it  is  cultivated 
a  very  large  scale  in  various  parts  of  the  eart 
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€DD,I)00,POO  lbs.  of  ooffn  are  iddiuIIt  coq- 
nmcd  b7  the  whole  world.  Of  thii  large 
qustitr  EoKluid  uua  oulj  40,000,000,  which 
ii  in  ft  gnst  meamn  lupplied  b;  our  own 
ptutitioDi  in  (ha  Wait  Indiei;  the  fineat 
Hiicha,  howcTer,  oomeg  from  Aden. 

The  Uaiea  poueu  ia  aome  degree  the 
quiitiea  of  the  pl&nt,  and  have  been  lued 
in  ■  aimilar  wmj  to  the  leavei  ot  teft,  but  it  i> 
the  Hid  or  berry  that  ia  priocipally  emplojed 
in  all  conntrie*. 

Pi-qumlMn.— The  aeeda  are  roaated  to  ft 
ehoeolate  brown,  and  are  then  grannd  to 
^«du  in  a  mill,  and  Hied  io  the  form  of 
lof  oaioa  oi  decoction. 

CAmicoJ  Comiatitioit. — The  propertiei  ot 
Gbffce  depend  npoD  ui  aromatic  oil  aod  an 
ilkalgiil  called  caffeine.  The  following  ia  the 
compoutiDn  of  coSee,  both  before  and  after 
lokatiiL;.    The  analyiei  are  b;  Scbrader  :— 

■■•nlUroffi-lc  prlDclple     II  i»  l^ao 


loo-oD       iwoa 
"'•len'i  inalfiii  ia  aomewbat  diSerent,  and 
**  •Qeratlr  coniidend  aa  acconte  :— 


2j««>rtjfn)K«pic)  lion 

^Blntnaocei  ,    lOtoia-K 

^Itmt,  iiititiie,  and  andg-i  ..... 

,  <aBlBed TFgftable acid      .J  "" 

*:<miH,eaHlDe  iicIumd)     .  lOfll 

^jjwau  of  potuh  and  caffeine   S-SloB-Obv 
ffntnum  nilataDce    .       .  3  000 

f*(aI.lo«    ....  0800 

*mUc  thiid  nnatlal  Dll     .  0«02 

■Hum  nMaaca  .  fl  WT 

Iw  imount  of  caffeine  in  coffee  baa  been 
.  *>  nrtonalj  itatad ;  it  it  probably  about  "80 
L  '  «nL  Graham,  Stenhoiue,  and  CampbeU 
'.*e  ST  per  cent ;  Aubert  found  it  between 
jiy'*  anl  -849  per  cent. ;  while  Boutron  and 
5***iaet  pot  it  aa  low  aa  ■23*  per  cent.,  and 
'*Jeo   aa    high    aa    1736    per    cent.      Sa 

,,  Tie  (ffeeta  of  roaating  an  coffee  ore  to  swell 
^*  beitj  [thii  ia  from  the  eitmction  of  vai-i- 
'^  (Uea,  but  prineipoJly  catbonio  acid),  tt- 
"rirt  off  a  large  quantity  of  water,  and  tc 
'W[s  the  aognr  into  tiramel.  For  inaUnce, 
'^nhua  and  Steahouie  found  the  following 
tncein  the  amount  of  lugar  between  lav 
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The  roaating  doea  not  deitroy  the  caffeine, 
uid  it  ia  in  a  large  degree  free  and  loluble. 
Aubert  found  in  a  cup  of  coffee  made  with 
16'66  grammei,  from  '1  to  '12  grammes  U'S  to 
19  graina)  of  caffeine. 

Mitmicopieal  Simclure  of  tke  Coffee  Seed. — 
The  beiriea  comiit  of  a  hard  and  tough  tiaine 
that  reiiits  even  long  aoaking.  Tbe  teata 
coTering  the  berry  ia  made  up  of  lengthened 
eelli  with  oblique  markinga,  reating  on  a  thin 
membrane  almoat  atructareleaa  (Hg.  21).    The 


Fig.  21 


oblique  markinga  ot  the  cella  are  lo  characteris- 
tic that  they  may  be  diatinguiahed  from  every 
other  tiiaue.  The  auljatance  of  the  berry  ia 
made  np  of  angular  cella  cloeely  adherent  to 
each  other,  and  each  conUining  droplcta  of  oil. 
The  proceaa  of  roasting  dissipfltea  in  some 
meaaure  thia  oil,  but  leaves  tbe  atrncture, 
where  it  is  not  charred,  animpaired. 

Phyiiological  Action  of  Cofcc.  and  iU  Vatue 
o!  aa  Article  of  Ihct.— The  action  of  caffeine 
by  itaelf,  and  tbe  action  of  coft. 
different,  and  the  two  niuat  not  be  conlusi 
M  they  have  been  by  aoroe  authors.      Yi 
who  would  undertake  to  deduce  tbe  prop, 
ties  of    opium    from    its  alkaloid  morpbi 
decidedly 


deJy 


ially  a 


lulan 


Edward  Smi 


wakefuluess,  iucreaaed  brain  powiT, 
arce  doses,  tremors.  According  to 
I,  it  lessens  the  action  of  tbe 
:>motes  that  of  the  bowels. 
Lehmann  asserted  that  coffee  and  tea  leaa- 
ened  the  waste  of  the  system,  decreasing  tlia 
urea  and  pboaphoric  acid ;  but  this  haa  lately 
been  doubted ;  if  true,  coRce  would  be  an 
indirect  food.    According  to  the  Y>Te*enl  ataM 
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of  knowledge,  it  can  only  be  called  a  trae 
nervous  stimulant.    See  aUo  Caffeine. 

AduUeratiom  of  Coffee. — The  adulterations 
of  coffee  are  numerous  —  chicory,  roasted 
wheat,  rye,  and  potato  flours,  roasted  beans, 
mangel-wurzel,  acorns,  burnt  sugar,  or  black 
jack ;  and  when  mixed  with  adulterated 
chicory,  it  may  also  contain  any  of  the  sophis- 
tications mentioned  under  Chicobt.  The 
adulterations  are  generally  to  be  found  in  the 
ground  coffee,  but  the  berries  are  sometimes 
mixed  with  chicory  compressed  into  shapes 
resembling  coffee  berries.  In  1850,  Messrs. 
Duckworth  of  Liverpool  actually  took  out  a 
patent  for  this  purpose. 

The  adulteration  of  coffee  was  at  one  time 
a  regular  organised  industry ;  and  there  ex- 
isted, ten  years  ago,  two  manufactories  in 
France — one  at  Lyons  and  the  other  at  Havre 
— expressly  established  for  the  purpose  of 
mixing  coffee  with  burnt  cereals  and  the 
scorched  outer  covering  of  cocoa. 

Detection  of  Adulterations. — Chicory  is  the 
principal  adulteration,  and  its  microscopical 
character,  its  sophistications,  &c.,  should  be 
carefully  studied.    See  Chicobt. 

The  process  of  ascertaining  an  admixture 
of  any  foreign  substance  with  coffee  is  tolerably 
certain. 

1.  Preliminary  Examination, — Strew  a  little 
of  the  powder  on  the  surface  of  cold  water. 
Genuine  coffee  floats,  and  does  not  colour  the 
water ;  chicory  and  burnt  sugar  rapidly  sink 
to  the  bottom,  and  impart  a  brown  colour  to 
the  liquid.  If  any  sediment  occurs,  it  will  bo 
well  to  remove  it  with  a  pipette  for  micro- 
scopical examination. 

2.  Microscopical  Examination, — This  will 
reveal  most  of  the  adulterations  of  coffee.  It 
is  well  to  obtain  an  accurate  knowledge  of  the 
structure  of  pure  coffee  and  ])ure  chicory  first. 
(See  Chicory.)  If  a  sample  of  coffee  be 
moistened  with  water,  and  small  black  shin- 
ing particles  be  seen  in  the  field,  surrounded 
by  a  dork  coloration,  burnt  sugar  is  present. 

3.  By  making  standard  infusions  of  pure 
coffee  and  chicory,  and  then  taking  the  same 
weight  of  the  suspected  coffee,  and  comparing 
the  colour,  it  is  possible  to  obtain  a  very 
accurate  idea  of  the  quantity  of  chicory 
added. 

Leebody  recommends  this  to  be  done  as 
follows :  Take  1  gramme  of  the  unknown 
mixture,  and  1  gramme  of  a  standard  mix- 
ture of  equal  parts  of  chicory  and  coffee ; 
remove  all  the  colouring  matter  from  each 
sample,  and  make  the  extract  of  each  up  to 
the  same  bulk.  Put  50  c.c.  of  the  filtered 
extract  from  the  unknown  mixture  in  a 
Nessler  cylinder,  and  determine  by  trial  how 
many  cc.  of  the  extract  from  the  standard 


mixture,   together  with   sufficient 

water  to  make  up  the  50. cc.,  will 

same  colour.     In  calculating  the  pi 

of  chicory  present,  closely  accurat 

are  obtained  in  practice    by  aasun 

tinctorial  power  of  chicory  to  be  ih: 

that  of  coffee.  —  (J.  B.  Lkebodt,  < 

News,  XXX.  243.) 

4.  Messrs.  Graham,  Stenhoase,  an* 

bell  proposed  to  take  the  density  of 

infusions  of  coffee,   &c.,  as  a  guid 

adulteration ;  and  it  is  found  in  pr 

work  tolerably  well,  and  to  give  appro 

results.    The  following  solutions  w< 

by  them  by  first  treating  the  powdi 

roasted  substance  with  ten  times  i1 

of  cold  water,  boiling,  and  filtering, 

termining  the  density  at  60**  F. 

Spent  tan 

Lupine  seed 

Acorns 

Peas    . 

Mocha  coffee 

Beans  . 

Nellgherry  coffee 

Plantation  Ceylon  coffee 

Java  coffee  . 

Jamaica  coffee 

Costa  Rica  coffee 


Native  Ccjlon  coffee 

Brown  malt 

Parsnips 

Carrots 

Bouka . 

Torlcshire  chicorj 

Black  malt  . 

Turnips 

Rje-meal 

English  chicory  . 

Dandelion  root    . 

Red-beet 

Foreign  chicory  . 

Guernsey  chicory 

^langel-wunel 

Maize  . 

Bread  raspings    . 


1 
1* 

II 
V 
V 
!• 
1 
V 
li 
1 
li 
1 
11 
li 
1 
li 
1* 
1 
1* 
1 
11 

n 

ll 
II 
1< 
1( 
1( 
1( 
II 


Allen  (Chemical  News,  March  2 
gives,  as  the  result  of  his  estimation 
density  of  pure  coffee,  1008*7,  and 
the  following  formula,  by  which,  w! 
pared  as  above,  the  proportion  of  ol 
coffee  may  be  calculated.  C  repres 
percentage  of  coffee,  D  the  density 
solution: — 

(1020-6 -I- )  100 
12 


C  = 


5.  Decolourise  an  infusion  of  the 
either  by  animal  charcoal  or  by  permi 
of  potash,  and  test  for  starch  by  tin 
iodine.  This  test,  when  negative,  * 
many  adulterations,  but  does  not 
chicory.  Neither  chicory  nor  coffee  ] 
starch. 

6.  Put  1  gramme  of  coffee,  well  gr 
a  platinum  dish,  and  ignite  until  tl 
constant,  then  cool  and  weigh.  Th 
genuine  coffee  should  not  exceed  m 
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45 percent.,  and  it  should  be  nearly  all  sol- 
lUe  in  boiling  hydrochloric  acid.  If  only 
Ipv  cent,  remains  undissolved,  it  is  a  proof 
of  idnlterationy  as  coffee  ash  contains  no 
iQks. 

7.  Ignite  5  grammes  of  coffee,  and  carefully 
enuDine  the  chemical  constitution  of  the  ash. 
Tbe  following  are  the  principal  differences  be- 
twMa  the  ssh  of  coffee  and  of  chicory : — 


atUumnaU).  It  was  formerly  supposed  to  be 
identical  with  veratria.  It  differs  from  ver- 
atria  in  being  more  soluble  in  water,  and  not 
exciting  sneezing.  It  is  extremely  poisonous. 
Sulphuric  acid  turns  it  of  a  yellowish 
brown.  Nitric  acid  turns  it  violet,  passing 
into  indigo  blue,  green,  and  yellow. 


CoUeotor  of 

Appointment  op. 


Rates  — 5ee  Opfioers, 


filia  and  Muid    . 
Cutonic  acid 
Sesqaioxida  of  Iron 
Chlorine 


OoOBMAali. 

0-44100^ 
0-26  to  111 


Chloor^Aah. 

10-09  to  85  85 

178  to   319 

813  to  6*32 

8-28  to   4-93 


It  results  from  this,  that  coffee  adulterated 
vith  chicory  will  give  an  ash  containing  silica, 
^  Ie»  carbonic  acid  than  normal,  more 
inn  and  more  chlorine,  all  of  which  can  be 
cttily  determined. 

&  The  proportion  between  the  soluble  and 
httolable  constituents  of  the  ash  in  water 
appears  constant.  On  this  account,'Mr.  Allen 
pvopoiet  it  in  union  with  other  tests  as  a  valu- 
able indication.    He  says — 

"lignited  three  samples  of  genuine  coffee 
of  different  kinds  and  three  of  chicory,  taking 
^  Sranunei  for  each  experiment.  After  weigh- 
^  the  ssh  was  boiled  in  water,  the  liquid 
filtered,  the  clear  solution  evaporated  to  dry- 
1*^  and  the  residue  heated  to  full  redness 
•»d  weighed.  The  following  were  the  propor- 
tions in  100  of  the  sample  :— 


Colostrum,  or  "  Beaatings  "—The  first 
milk  yielded  by  the  cow  after  parturition. 
It  is  of  a  somewhat  viscid  or  stringy  consist- 
ence, with  a  turbid  and  yellowish  appearance, 
and  a  strongly  alkaline  reaction.  For  the 
first  ten  days  after  the  cow  has  calved,  it  is 
totally  unfit  for  use.  It  contains  more  albu- 
men than  caseine,  and  hence  undergoes  coag- 
ulation on  boiling.  Under  the  microscope 
a  number  of  large  irregular  bodies  are  seen, 
which  consist  of  conglomerations  of  small 
fat  globules,  held  together  by  an  amorphous, 
somewhat  granular  substance.  These  are 
called  colostrum  corpuscles. 

Colostrum  has  a  somewhat  sickly  odour 
and  a  purgative  action. 

GolouriniT  Matters— The  following  list 
gives  the  names  of  the  principal  substances 
used  for  colouring  food,  drugs,  &c, : — 


!■  Coffee 


Total  A«h. 

8-86 
8-95 
4-20 


Avenife  of  coffees     4  -00 
^  Chlc(n]r,  foreign 

^     „      English 


Sulnbla   F»r  omi  of 
Ash.         total  A«b. 

2  95    =    76 

8-40    =    86 

8-88    =    80 

iii    =    81 


5-36 
5 -05 
4^0 


1-20 
1*83 
218 


22 
36 
44 


1-74    z=    84 


Arerage  of  chicories  5  06 

The  projwrtion  the  soluble  ash  of  the 
'"^es  bears  to  the  total  varies  considerably, 
^"^^  to  the  different  quantities  of  silica  pre- 
^  in  the  samples,  and  the  percentage  of 
"^Qble  ash  is  not  so  constant  as  in  the  case  of 

^AurmuDg  3*24  per  cent,  as  the  average 
^^ble  ash  of  coffee,  and  174  as  that  of 
^**oi7,  the  percentage  of  coffee  in  a  mixture 
ould  he  represented  by  the  following  equa- 
7^  where  C  is  the  percentage  of  coffee  and 
^  ^  percentage  of  soluble  ash. 

C=  (100  8-174)2.** 
3 
-;(Chemical  News,  March  27,  1874.)      See 
^^^nat,  CmooBT. 

^^Weiao— An  alkaloid  extracted  from 
^  leeds  of  the  meadow  safCron  {Cokhicum 


Alum. 
Annatto. 
Antwerp  blue. 
Artificial  ultramariDe. 
Baked  horse's  liver. 
Beetroot  dregs. 
Bichromate  of  potash. 
Bilberries. 

Bisulphuret  of  mercary. 
Blavk-Jack  (burnt  sugar). 
Black-lead. 
Blood,  burnt. 
Bole,  Armenian. 
Brazil  wood. 
Brick-dust 
Brunswick  green. 
Carbonate   of   lime  and 

magnesia. 
Catechu. 
Chalk. 
China  clay. 
Chinese  yellow. 
Chromates  of  potash. 
Chrome,  yellow. 
Cobalt. 
Cochineal. 
Copper,  salts  of. 
Dutch  pink. 
Elderberry  Juice. 
Emerald  green. 


Ferruginous  earths  (vari- 
ous). 
Gamboge. 
Gum. 
Indigo. 
Lard. 
Liquorice. 
Litmus. 
Logwood. 
Madder  root. 
Milk  of  almonds. 
Naples  yellow. 
Opium. 
Oxalic  acid. 
Plaster-of-Paris. 
Potash. 
Prussian  blue. 
Red  dyes. 
Red-lead. 
Red  ochre. 
Rose  pink. 
Sap-green. 
Smalt. 
Sugar. 
Treacle. 
Turmeric. 
Ultramarine. 
Venetian  red. 
Vermilion. 
Yellow  ochre. 


Combustion,  Produota  of —It  is  found 
that  coal  of  average  quality  gives  off  in  com- 
bustion— 

1.  Carbon, — ^About  1  per  cent,  of  the  coal  is 
given  off  as  fine  carbon,  and  tarry  particles. 

2.  Carbonic  Acid, 

3.  Carbonic  Oxide. — When  there  is  abun- 
dance of  air  given  to  fuel  at  the  proper  time 
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and  place,  the  result  of  the  combustion  of  car- 
bon is  carbonic  acid ;  but  if  there  be  more 
carbon  than  air,  the  result  is  carbonic  oxide. 

4.  Sulphur f  and  Sulphurous  and  Sulphuric 
Acid.— The  amount  of  sulphur  in  coal  varies 
from  i  to  6  or  7  per  cent. 

5.  Sufphuret  of  Carbon. 

6.  Ammonium^  Sulphide,  or  Carbonate. 

7.  Sulphuretted  Hydroffen.-^Someiim&i, 

8.  Water. 

Regarding  the  sulphuric  acid  found  in  coal 
smoke,  it  may  be  observed  that  when  coal  is 
burnt,  every  pound  consumes  the  oxygen  of 
160  cubic  feet  of  air.  When  there  is  1  per 
cent,  of  sulphur  in  the  coal,  this  will  be  equal 
to  '46  grains  in  a  cubic  foot  of  the  smoke,  or 
*92  of  sulphurous  acid— nearly  one  grain  of 


sulphurous  acid  in  a  cubic  foot  of  imok 
But  twice,  and  sometimes  even  four  tim< 
this  amount  of  air  is  supplied. 

Burning  coal  with  1  per  cent,  of  rolat 
sulphur  gives  out  a  smoke,  a  cubic  foot 
which  at  the  ordinary  temperature  oontai 
the  following  grains  of  sulphurous  acid: — 

Gimta 
Using  150  cubic  feet  of  air  to  1  lb.  of  coal         1 


300 
000 


II 


•1 


6 
23 


and  burning  coal  with  2  per  cent,  of  volati 
sulphur,  double  the  amount  is  given  out. 

Dr.  Angus  Smith,  in  his  well-known  wor 
"Air  and  Bain,"  gives  the  following  tab) 
showing  the  sources  of  the  different  gas 
found  in  coal  smoke : — 


Source  of  Qas. 


Oarbonic 
Acid. 


Gas  from  chimney  4  feet  above  the  ) 
fireplace ) 

Qas    from   the  middle  of  a  good  ) 
fire I 

A  great  mass  of  coal  over  the  fire,  \ 
the  gas  taken  from  below  the  V 
glowing  mass  .        .        .        .      j 

A  heap  of  glowing  coal  gas  token  \ 
close  to  the  spot  where  carbonic  > 
oxide  was  burning  .        .        .     j 

Gas  from  clear  fire  below     . 

Gas  from  same  fire  at  the  upper  part ) 
1  incli  below  the  surface .        .      5 


0-35 

1-65 

19-46 

20-90 

17-50 
17-44 

15-43 

18-17 

1610 
17-21 
20-80 


Carbonic 
Oxide. 


0-38 
0-09 
010 


3-49 
2  48 


099 


Oxygen. 


Nitrogen.. 


19-63 
19-29 


2-46 
0-39 

096 

•  •  • 

4-95 
4-25 


80-02 
78*68 
80-45 
79-00 

80-04 
8217 

80-12 
79-35 

78-95 
78-64 
78-21 


In  four  analyses  of  the  smoke  issuing  from 
the  large  chimneys  of  sugar-works,  the  same 
observer  obtained  the  following  results  : — 


0«M«. 


I. 


Carbonic  acid  .. 
Carbonic  oxide. 

Oxygen  

Oleflantgas 

Nitrogen 


7  67 
none 
12-61 
none 
79  62 


09^ 


11. 


7-47 
none 

8  11 
none 
84  42 


III. 


7  31 
noue 
10  60 
noue 
82  10 


100  00      100  00 


IV. 


713 

0  52 

12^3 

none 

79-42 


100  00 


And  in  an  examination  of  the  deposit  taken 
from  the  top  of  a  blast-furnace  (which  may  be 
considered  as  condensed  smoke),  the  following 
substances  were  found  in  it : — 


Arsenic    .... 

Oxide  of  lead 

Peroxide  of  iron  *  . 

Alumina 

Silica       .... 

Sulphate  of  lime 

Carbonate 

Lime,  probably  mill  silica 

Sulphate  of  pota»h 

Chloride  of  sodium 

Sulphate  of  soda 

Magnesia 

Carbon    . 

Lithium 

Tanadium 


0  08 

n-24 

23  35 

14  37 

26  63 

12  76 

2o0 

2  12 

6  66 

4  89 

1-72 

1-63 

1  93 
trace 
trace 


16*03  soluble,  7  32  nearly  insoluble. 


The  composition  of  coal  ash  is  thus  given  io 
Watt's  **  Dictionary  of  Chemistry  :  "— 

A  naJysit  of  the  Ashei  of  Coal. 


NewowU* 
Coftl.  aftn 
detluoUns 
Sol  phono 
I     Add. 


Silica 

62-44 

1 

42-67 

Alumina   . 

31^ 

«•• 

Sesqnioxideof  iron  \ 
and  alumina  .     j 

43  56 

•  •• 

Sesquioxide  of  iron  . 

2  26 

••• 

Lime 

0  75 

61» 

Magnesia  . 

0  85 

1-08 

Pota.sU 

2  48 

••• 

Sotla 

•  •• 

•  •• 

Sulphuric  acid  . 

•  •• 

446 

Piiosphoric  acid 

•  «• 

0  66 

Percentage  of  K&h 

136 

815 

Avcnce 

of  FIT* 
Webh 


iectA 


48« 
••• 

••• 

818 

141 


6^ 
1-03 


For  complete  combustion  1  lb.  of  cosl  de- 
mands about  240  cubic  feet  of  air.  The  V^ 
ducts  of  the  combustion  of  coal  pass  into  the 
atmosphere,  and  usually  are  at  once  Isrg^ 
diluted  ;  but  it  is  not  so  with  the  tanyB^ 
ters  and  suspended  carbon.  Particles  (rf  •'' 
bon  are  not  found  higher  than  COO  feet.  ^ 
air  of  London  is  so  loaded  with  carbon,  tl>^ 
even  when  there  is  no  fog,  particles  cm  ^ 
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collected  on  Poachet's  aeroscope,  when  only  a 
-vtxj  until  quantity  of  air  is  drawn  through. 
It  voald  appear  that  it  is  chiefly  from  oom- 
butioo  tiiat  the  air  of  towns  contains  so  much 
add  ts  to  make  the  rain-water  acid. 

Aogui  Smith  found  in  Manchester,  in  1868, 
the  nun  to  contain  from  5*6  grains  to  1*4 
gnin  of  sulphuric  acid  (free  and  combined), 
Md  from  1-277  to  •0278  grains  of  hydrochloric 
acid,  per  gallon.  The  sulphuric  acid  is  always 
ht^  b  amount  than  the  hydrochloric. 

Coal  ffoi  has  the  following  composition  : — 


Hydrofen 

• 

40      to     4558 

Uanh  gu  (ligbt  carburetted 

hydrogen)  . 

85       to     40 

Gutoaic  oxide 

3       to       66 

OkeflftDtgu  . 

3       to       4 

Aeeulene 

Sotpfaaretted  hydrogen 

2       to       8 

0-29  to       1 

KiWirM 

2       to       25 

Cvbonic  add 

3       to       8-75 

Salphoroiu  acid 

0.5    to      1 
C  in  the  best 

AmmoDiaor  ammonium  sulphide  3  cannel-coal 

CarboQ  bisulphide 

• 

1     gas  only 
C      tracea 

As  much  as  11  per  cent,  of  carbonic  oxide, 
^  per  cent,  of  the  light  carburetted  hydrogen^ 
ttd  GO  grains  of  sulphur  have  been  found. 
TIm  Parliamentary  maximum  of  sulphur  is 
^graini  in  100  cubic  feet. 

^enthe  gas  is  partly  burnt,  the  hydrogen 
^d  light  and  heavy  carburetted  hydrogens 
^ahnoit  destroyed,  nitrogen  (67  per  cent.), 
^^  (16  per  cent-X  carbonic  acid  (7  per 
^^),  and  carbonic  oxide  (5  to  6  per  cent.) 
''^  the  principal  resultants  which  escape 
{^''cnlly  into  the  air  of  rooms.  If  the  com- 
i^stion  were  perfect,  there  would  be  little 
'^'^e  oxide. 

^  cubic  foot  of  gas  will  destroy  the  entire 
^'St^  of  about  8  cubic  feet  of  air,  and  it  will 
'^  the  temperature  of  31*290  cubic  feet  of 
^  1'  F.  Weaver  found  as  much  as  5*32 
^mea  of  carbonic  acid  per  1000  in  the  room 
^>  frame  work -knitter  in  LeicMter,  with  four- 
^KMlights  boming.  In  other  workrooms 
^«  MDounU  were  6*28,  4*6,  down  to  211 
^^'Qmea  per  1000.  Such  large  amounts  are  un- 
'^'ibtedly  very  injurious. 

'^ood  produces  carbonic  acid,  acetic  acid, 
J^  Water,  but  few  compounds  of  sulphur. 
:  ^^  of  dried  wood  demands  about  120  cubic 
*^t  of  air  for  complete  combustion. 

^ndlts,— The  products  of  the  combustion 
^  *  candle  are  carbonic  anhydride  and  aque- 
^  vtponr.  A  candle  of  six  to  the  pound 
^  in  an  hour  bum  about  170  grains. 

^•— A  lamp  with  a  moderately  good  wick 
^  Wn  about  154  grains  of  oil  per  hour, 
^^U  consume  the  oxygen  of  about  3*2 
y^  feet  of  air,  and  produce  about  J  a  cubic 
^^of  carbonic  acid.    1  lb.  of  oil  demands 

^140  to  150  cubic  feet  of  air  for  complete 


combustion.  Dr.  Zock  says  that  oil,  for  an 
equal  illuminating  power,  gives  off  less  car- 
bonic acid  than  gas.  Dr.  Olding  found  that 
candles,  for  an  equal  illuminating  power,  con- 
taminated the  air  more  than  gas ;  the  latter, 
though,  gives  out  more  water. 

Tohdcco  smoke  contains  particles  of  nico- 
tine* or  its  salts,  and  probably  of  picoline 
bases.  There  are  also  much  carbonic  acid, 
butyric  acid,  and  ammonia. 

Committees— A  committee  for  sanitary 
purposes  is  often  a  better  body  for  the  de- 
spatch of  business  than  a  larger  board. 

Boards  of  guardians  for  unions  of  any  size 
have  generally  so  much  business  to  transact 
at  their  ordinary  meetings,  that  when  they 
form  a  sanitary  authority,  it  is  generally  at  a 
late  hour,  and  the  sanitary  business  neces- 
sarily gets  hurried  through  or  slurred  over,  so 
that  it  is  well  for  those  thus  situated  to  delegate 
all  their  powers  to  a  committee,  who  should 
meet  on  some  other  day  than  a  board-day. 

In  those  districts  which  are  formed  of 
several  unions  which  have  united  in  order  to 
secure  the  services  of  one  health  officer,  a 
central  committee,  composed  of  delegates 
from  each  of  the  local  authorities,  if  not  ab- 
solutely essential,  would  be  found  of  great 
utility.  Such  a  committee  could  meet  at 
least  once  a  year.    See  Districts,  United. 

"A  rwnU  authority  may,  at  any  meeting 
specially  convened  for  the  purpose,  delegate 
for  the  current  year  of  their  office  all  their 
powers  to  a  committee  consisting  wholly  of 
their  own  members ;  provided  that  one-third 
at  least  of  such  committee  shall  consist  of  ex- 
oficio  guardians,  but  in  case  an  adequate 
number  of  such  ex-officio  guardians  does  not 
exist,  then  the  number  deficient  shall  be 
made  up  of  elected  guardians ;  and  any  such 
committee  shall  have  the  powers  by  this  Act 
vested  in  the  rural  authority  by  which  it  was 
formed,  and  shall  be  deemed  to  be  during 
such  year  of  office  as  aforesaid  the  rural 
authority  of  the  district."— (P.  H.,  s.  201.) 

^*  Every  urban  authority  may  from  time 
to  time  appoint  out  of  their  own  number  so 
many  persons  as  they  may  think  fit,  for  any 
purposes  of  the  Public  Health  Act,  which  in 
the  opinion  of  such  authority  would  be  better 
regulated  and  managed  by  means  of  a  com- 
mittee :  provided  that  any  committee  so  ap- 
pointed shall  in  no  case  be  authorised  to 
borrow  any  money,  to  make  any  rate,  or  to 
enter  into  any  contract,  and  shall  be  subject 
to  any  regulations  and  restrictions  which  may 
be  imposed  by  the  authority  that  formed  it.'* 
-(P.  H.,  s.  200.) 


*  This  is  denied.    Set  Tobacco. 
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Committees^  Parochial. — Paroohiid  commit- 
tees, according  to  their  constitution,  are  either 
an  assistance  or  an  obstruction  to  sanitary 
work. 

The  best  men  to  be  on  a  parochial  com- 
mittee, speaking  generally,  are— (1)  the  guar- 
dians of  the  parish;  (2)  the  ex-offido  guardians ; 
(3)  the  clergyman  of  the  parish ;  (4)  one  or  two 
of  the  principal  owners  of  property  in  theparish. 
**  A  rural  authority  (including  any  commit- 
tee so  formed  as  aforesaid)  may,  at  any  meet- 
ing specially  convened  for  the  purpose,  form 
for  any  contributory  place  within  their  dis- 
trict a  parochial  committee  consisting  wholly 
of  members  of  such  authority  or  committee, 
or  partly  of  such  members  and  partly  of  such 
other  persons  liable  to  contribute  to  the  rate 
levied  for  the  relief  of  the  poor  in  such  con- 
tributory place,  and  qualified  in  such  other 
manner  (if  any)  as  the  authority  forming  such 
parochial  committee  may  determine. 

"  A  rural  authority  (including  any  commit- 
tee so  formed  as  aforesaid)  may  from  time  to 
time  add  to  or  diminish  the  number  of  the 
members,  or  otherwise  alter  the  constitution 
of  any  parochial  committee  formed  by  it,  or 
dissolve  any  parochial  committee. 

**A  parochial  committee  shall  be  subject 
to  any  regulations  and  restrictions  which  may 
be  imposed  by  the  authority  which  formed 
it:  provided  that  no  jurisdiction  shall  be 
given  to  a  parochial  committee  beyond  the 
limits  of  the  contributory  place  for  which  it 
is  formed,  and  that  no  powers  shall  be  dele- 
gated to  a  parochial  committee  except  powers 
which  the  rural  authority  could  exercise  with- 
in such  contributory  place. 

"  A  parochial  committee  shall  be  d^med  to 
be  the  agents  of  the  authority  which  formed 
it,  and  the  appointment  of  such  committee 
shall  not  relieve  that  authority  from  any 
obligation  imposed  on  it  by  Act  of  Parliament 
or  otherwise. 

*  *  A  parochial  committee  may  be  empowered 
by  the  authority  which  formed  it  to  incur 
expenses  to  an  amount  not  exceeding  such 
amount  as  may  be  prescribed  by  such  author- 
ity ;  it  shall  report  its  expenditure  to  such 
authority  as  and  when  directed  by  such 
authority,  and  the  amount  so  reported,  if 
legally  incurred,  shall  be  discharged  by  such 
authority."— (P.  H.,  s.  202.) 

"Any  casual  vacancy  occurring  by  death, 
resignation,  disqualification,  or  otherwise,  in 
any  committee,  may  be  filled  up  within  one 
month,  by  the  authority  which  formed  such 
committee,  out  of  qualified  persons." — (P.  H., 
8.  203.) 

The  following  duties  may,  in  the  opinion  of 
the  Local  Government  Board,  be  assigned  to 
parochial  committees : — 


L  To  inspect  their  district  from  time  to 
time,  with  a  view  of  ascertaining  whether  tnj 
works  of  construction  are  required,  or  any 
nuisances  exist  which  should  be  abated. 

2.  To  superintend  the  execution  and  miio* 
tenance  of  any  works  which  may  be  required, 
or  have  been  provided  for  the  special  oie 
of  the  district ;  and  to  give  direetioDS  for 
any  repairs  or  other  matters  requiring  im* 
mediate  attention  in  relation  to  saeh  worki, 
which  fall  within  the  reasonable  scope  of  the 
authority  which  they  possess  as  agentiof  tbe 
sanitary  authority. 

3.  To  consider  complaints  of  any  nnitanoes, 
and  the  action  of  the  medical  officer  of  health 
or  inspector  of  nuisances  thereon;  and  to 
inform  these  officers  of  any  nuisancei  req1li^ 
ing  their  attention,  and  to  give  saeh  diree* 
tions  for  abatement  of  the  same,  in  casn  of 
urgency,  as  the  circumstances  may  leem  to 
require. 

4.  To.  examine  and  certify  all  aownnti 
relating  to  expenditure  chargeable  as  ipecial 
expenses  within  their  district. 

5.  To  report  to  the  sanitary  authority  ftwo 
time  to  time  the  several  matters  requinss 
their  attention,  and  the  maimer  in  which 
their  officers  and  servants  have  diacharged 
their  duties. 

The  proceedings  of  a  committee  are  to  be 
conducted  in  strict  accordance  with  the  rule* 
given  in  the  first  schedule  of  the  Fo^ 
Health  Act,  1875,  as  follows  :— 

BuUg  appltetMe  to  Committees  of  Local  AuAffriti^ 
other  than  CounciU  of  Boroutfhi,  and  to  /«*■* 
Boards. 

1.  A  committee  or  Joint  board  may  meet  aod  ad- 
journ as  it  thinks  proper. 

2.  The  quorum  of  a  committee  or  joint  board  ibw 
consist  of  such  number  of  members  as  maj^^ 
scribed  by  the  authority  that  nppointed  theconalt- 
tee  or  joint  board,  or,  if  no  number  is  prc8crib«4« 
tliree  members. 

5.  A  committee  or  joint  board  may  appointa  chair- 
man of  its  meetings. 

4.  If  no  chairman  is  elected,  or  if  the  cbainnaa 
elected  is  not  present  at  the  time  appointed  fi^ 
holding  any  meeting,  the  members  present  w** 
choose  one  of  their  number  to  be  chairmaoofs>cB 
meeting. 

6.  Every  question  at  a  meeting  shall  be  i*^ 
mined  by  a  majority  of  votes  of  the  members  |rt**'* 
and  voting  on  that  question. 

6.  In  case  of  an  equal  division  of  votes,  the  chaff" 
man  shall  have  a  second  or  casting  vote. 

7.  The  proceedings  of  a  committee  or  joint  boaf* 
shall  not  be  invalidated  by  reason  of  any  vacaney  ^ 
vacancies  amongst  their  members,  or  anydefecii'^ 
the  mode  of  appointment  of  such  committee  or  joi^** 
board,  or  of  any  member  thereot 

8.  Any  minute  made  of  proceedings  at  a  meetio? 
and  copies  of  any  orders  made  or  resolutions  pass<^ 
at  a  meeting,  purx)orting  to  be  signed  by  the  eba^' 
man  of  the  meeting  at  which  such  proceediaga  to0 
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or  tach  orden  were  made  or  resolutions  passed, 
'  the  chairsian  of  the  next  eiuixing  meeting, 
be  received  as  eridence  in  all  legal  proceed- 
;  and,  until  the  contrary  is  proved,  every 
ioip  vhere  minotes  of  the  proceedings  have 
so  made  shall  be  deemed  to  have  been  duly 
osed  and  held,  and  all  the  proceedings  thereat 
▼•  been  duly  had. 

ampennation — Full  compensation  must 
lade  to  any  person  sustaining  damage  by 
n  of  the  exercise  of  any  of  the  powers  of 
PabUc  Health  Act,  1875,  in  relation  to 
matter  as  to  which  he  is  not  himself  in 
alt.  Disputes  as  to  the  amount,  &c.,  are 
«  Mttled  by  arbitration.  Set  Abbitba- 
r. 

DinpenBation  in  certain  cases  is  provided 
officen   deprived   of   their   posts.     See 

ICKBS. 

ilNidy*s  IMrinfeotiiiif  Fluid— This  con- 
I  of  a  solution  of  permanganate  of  potash. 
oddises  organic  matter,  but  does  not  de- 
17  living  organisms.  As  it  has  no  odour, 
f  a  beautiful  colour,  and  easily  applied,  it 
inch  used  as  a  disinfectant.  Condy*s  fluid 
however,  untrustworthy  if  used  to  disinfect 
fcten  exxwsed  to  the  contagion  of  fever. 

DlSIKFICTAirTa. 

SonfiMtioiiery,  Goloming  Matter 
I  and  Adulterations— The  colouring 
i  flavouring  matters  of  confectionery  are 
vemely  various.  Many  substances— such 
ehromate  of  lead,  essence  of  almonds,  and 
line  contaminated  with  arsenic — are  very 
isonous ;  but  it  must  be  remembered  that, 
linaxily  speaking,  the  analyst  finds  these 
astaoces  in  such  minute  quantities,  that  no 
urious  effect  upon  the  health  could  result, 
oepi  a  person  consume  a  pound  or  so  at 
es.  Still,  as  undoubted  cases  of  wholesale 
tioDing  have  occurred,  it  is  evidently  the 
tty  of  the  local  authorities  from  time  to  time 
Wve  the  gaudy  and  attractive  wares  of  the 
<tfeetioner  tested. 

Dm  manufacturer  can  put  anything  he 
ieiies  in  the  sweetmeat,  providing  it  is  not 
ihuioos  to  health,  and  therefore  the  chemical 
^tnunation  is  solely  to  discover  if  there  be 
"y  poisonous  salt  in  sufficient  quantity  to  be 
tJuioDs.  The  jwisons  that  sweetmeats  are 
^  ol  generally  reside  in  the  colouring  mat- 
■II.  It  must  be  remembered  that  all  shades 
<  Wvn,  up  to  black,  may  be  produced  by 
^  iQgar  being  partly  or  wholly  changed  into 
^^lunel,  and  that  the  brighter  reds,  greens, 
^  yellows  are  the  most  suspicious.  If  the 
^yst  determines  (a)  the  nature  and  amount 
I'eoloaring  matter,  (6)  the  amount  of  sugar, 
(c)  the  tnvoont  of  ash,  he  will  then  generally 


be  in  a  position  to  state  whether  the  sub- 
stance is  injurious  or  not. 

Examination  of  the  Colourino  Matters, 

(a)  Red,  —  1.    Powder  1  gramme  of    the 
sweetmeat,  previously  dried,  and  digest  it  , 
with  alcohol.     It  dissolves ;  it  is  probably  an 
aniline  dye:  pass  on  to  4.     It  does  not  dis- 
solve :  pass  on  to  2. 

2.  Place  a  drop  of  a  solution  of  bleaching- 
powdor  on  the  colour.  The  colour  fades  and 
disappears ;  it  is  in  all  probability  a  vegetable 
colour.  The  colour  does  not  fade :  pass  on 
to  3. 

3.  Bum  a  weighed  portion  of  the  sweet- 
meat in  a  porcelain  dish,  estimate  the  ash, 
and  then  dissolve  it  in  weakly  acidulated 
water.  Test  for  lead  by  sulphuretted  hydro- 
gen, mercury  by  iodide  of  potash,  iron  by 
hydrosulphate  of  ammonia,  confirming  it  by 
ferrocyanide  of  potassium.  The  sulphuretted 
hydrogen  precipitates  lead,  black ;  the  iodide 
of  potash  precipitates  mercury,  light  yellow, 
changing  to  scarlet;  ferrocyanide  of  potash 
gives  a  blue  precipitate  with  iron. 

4.  Put  the  substance  in  a  Marsh's  apparatus 
and  test  for  arsenic.    See  Arsenic. 

(6)  FcWow.— The  probable  colouring  matters 
will  be  ehromate  of  lead,  gamboge,  ehromate  of 
barium,  antimony,  arsenic,  and  oxide  of  lead. 

1.  Dissolve  the  sweetmeat  in  distilled  water. 
The  insoluble  residue  is  filtered  off ;  a  portion 
of  it  is  fused  with  carbonate  of  soda  on  a 
bit  of  charcoal.  Minute  beads,  with  yellow 
colouration  of  the  surrounding  carbonate,  and 
the  beads  very  soft,  flattening  under  pressure, 
denote  lead. 

2.  The  rest  of  the  residue  may  be  boiled  in 
a  solution  of  carbonate  of  potassium  and  fil- 
tered. Neutralise  with  dQute  nitric  acid, 
add  a  few  drops  of  nitrate  of  silver.  A  purple 
or  scarlet  precipitate  or  colouration  taking 
place  is  evidence  of  chromium. 

3.  If  lead  has  been  already  discovered,  and 
chromium,  then  it  is  probably  ehromate  of 
lead;  if  chromium  has  been  found,  but  no 
lead,  add  dilute  sulphuric  acid  to  the  residue 
in  solution.  A  dense  heavy  precipitate  indi- 
cates sulphate  of  baryta,  and  therefore  the 
colouring  matter  was  probably  ehromate  of 
barium. 

4.  Arsenic  and  antimony,  if  present  will 
volatilise  completely  when  heated  on  char- 
coal, or  the  residue  may  be  dissolved  in  a 
dilute  acid,  and  either  tested  with  hydro-sul- 
phuric acid  (a  canary -yellow  precipitate  denotes 
arsenic,  an  orange,  antimony)  or,  better  still, 
put  in  a  Marsh's  apparatus.    See  Absenic. 

5.  If  none  of  the  former  substances  are 
found,  the  colouring  matter  is  probably  gam- 
boge.   To  detect  it,  dissolve  the  sweetmeat 
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in  alcohol,  filter,  and  add  distilled  water  in 
excess.  The  resin  will  then  fall  as  a  precipi- 
tate, and  when  moistened  with  ammonia  a 
deep  red  colour  is  produced. 

(c)  Green. — The  probable  colouring  matters 
are  copper,  chromium,  arsenic,  zinc,  Rin- 
man's  green  (zinc  and  cobalt).  The  chromium 
and  arsenic  would  be  detected  as  above;  if 
none  of  these  are  present — 

1.  Dissolve  the  sweetmeat  in  acetic  acid, 
and  saturate  with  ammonia.  A  blue  colour 
indicates  copper. 

2.  If  copper  be  not  present,  again  acidulate 
the  same  solution,  and  pass  a  stream  of  sul- 
phuretted hydrogen,  which,  if  zinc  be  pre- 
sent, will  precipitate  it  as  the  whole  sulphide. 
This  may  be  identified  by  redissolving  in 
hydrochloric  acid,  boiling,  saturating  with 
ammonia,  and  precipitating  with  sulphide  of 
ammonium. 

3.  Cobalt  should  be  tested  for  by  moisten- 
ing a  bead  of  borax  with  the  solution,  and 
holding  it  in  the  blow-pipe  flame.  A  fine 
blue  colour  in  both  flames  is  produced,  if  that 
metal  be  present.  If  cobalt  be  present,  arsenic 
is  frequently  associated  with  it. 

The  sugar  of  the  sweetmeat  may  be  esti- 
mated by  taking  a  weighed  quantity  and  pro- 
ceeding as  in  the  process  described  under 
Sugar,  Estimation  op. 

A  weighed  portion  of  the  sweetmeat 
should  also  be  carefully  burnt  down,  and 
the  ash  examined  and  weighed.  This  will 
generally  give  a  clue  as  to  whether  there  is 
any  mineral  matter  or  not.  A  special  por- 
tion should  also  be  tested  for  prussic  acid, 
BO  often  in  the  essence  of  almonds  used  as  a 
fliavouring  matter.  A  little  of  the  sweetmeat 
is  put  into  a  watch-glass,  and  slightly  acidi- 
fied with  dilute  sulphuric  acid.  Another 
watch-glass,  the  concave  side  of  which  is 
moistened  with  a  solution  of  yellow  sulphide 
of  ammonium,  is  inverted  over  it,  and  they 
are  put  on  one  side  for  some  time.  The  upper 
one  is  then  taken  off,  and  dried  in  a  water- 
oven.  The  residue  is  then  moistened  with  a 
weak  solution  of  perchloride  of  iron.  A  blood- 
red  colour  is  evidence  of  prussic  acid,  due  to 
the  formation  of  sulphocyauide  of  iron. 

The  following  is  a  list  of  colouring  matters 
which  are  actually  used  or  have  been  found : — 

Yellows. — Saffron,  turmeric,  yellow  lakes, 
Persian  berries,  fustic  woods,  gamboge,  chro- 
mate  of  lead,  massicot,  iodide  of  lead,  yellow 
ochre,  sulphide  of  antimony,  aniline. 

.Se(2«.— Cochineal,  various  red  lakes,  car- 
mine, Brazil  wood,  red-lead,  vermilion,  red 
earths,  bisulphate  of  arsenic,  aniline,  ko. 

Browns. — Caramel,  Vandyke  brown,  amber. 

PurpUa. — Madder  purple,  logwood,  indigo; 
any  of  the  lakes  with  indigo  or  litmus. 


Blues.  —Indigo,  litmus,  Prussian  blue, 
werp  blue,  cobalt,  smalt^blue,  verditer,  n 
marine,  German  ultramarine. 

<?reCTi«.— Sap-green,  yellow  lake ;  an 
the  vegetable  colours  or  lakes,  with  ini 
and  including  Persian  berries  and  inc 
false  Brunswick  greens,  mineral  green, 
digris,  emerald  green,  true  Brunswick  gi 
false  verditer. 

Bronze  Powders. — gold,  silver,  and  00 
bronzes,  white  or  carbonate  of  lead. 

Conia  (CgHisN)— A  liquid  volatile  : 
loid,  contained  in  all  parts  of  the  hen 
plant,  but  found  more  plentifully  in  the 
than  in  the  leaves.  It  is  an  oily-looking  t 
parent  volatile  liquid,  its  specific  gravit 
ing  '878  (Blttu).  It  has  a  strong  pec 
odour,  resembling  somewhat  a  oombinat» 
the  odours  of  tobacco  and  mice.  Its  tai 
acrid,  and  its  vapour  produces  a  flow  of  t 
Conia,  when  exposed  to  the  air,  is  resolved 
ammonia,  and  a  bitter  extractive  matter 
sessed  of  no  poisonous  properties.  Con 
soluble  in  alcohol,  ether,  or  chloroform, 
ing  the  oil  behind  on  evaporation.  It  is 
like  nicotine,  soluble  in  water.  Its  sola 
are  not  precipitated  by  alkalies.  Conia  i 
markably  poisonous  ;  one  drop  placed  ix 
eye  of  a  rabbit  killed  it  in  nine  minutes, 
the  discovery  of  the  presence  of  this  po 
see  Alkaloids. 

Ko  chemical  antidote  is  known  for  e 
although  Pereira  thinks  that  an  infos! 
galls  might  be  serviceable.  The  first  o 
should  be  to  evacuate  this  poison  fron 
stomach.  Subsequent  treatment  will  dc 
on  the  symptoms.  Blood-letting  may  Im 
cessary,  and  in  extreme  cases  artificial 
piration  should  not  be  omitted.    See  A 

LOIDS. 

Consumption— 5ec  Phthisis. 

Contagion— The  word  "  contagion ' 
commonly  used  to  express  the  commanicft^ 
of  disease  from  one  body  to  another,  whethei 
means  of  actual  contact  or  through  a  medi 
such  as  the  air,  &c.  By  some,  however,  ( 
tagion  is  used  only  to  express  a  communie*^ 
by  direct  contact,  in  contradistinction  to 
fection,  which  operates  at  a  distance. 

The  Nature  of  Contagia. — It  appcan 
tain  that  in  some,  and  probable  that  io 
diseases,  the  contagious  particles  are 
liquid  nor  gaseous,  but  of  a  solid  nat< 
that  they  are  excessively  minute ;  that  i 
possess  an  independent  life ;  that  under 
tain  conditions  they  increase  and  mnltip] 
a  prodigious  rate ;  and  that  probably  1 
chemical  composition  is  of  a  nitroge 
nature. 
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.  from  the  vaccine  vesicle,  and 
iwoloas  pustule,  the  particles 
I7  been  seen;  and  Beale,  in  the 
ttle-plague  blood,  discovered  par- 
Loplaam  not  present  in  normal 
(  of  them  being  not  more  than 
inch  in  di&meter. 
itagion  consists  of  particles  is 
Thaaveau's  experiments,  in  which 

of  smallpox,  glanders,  vaccine, 
•ox  was  placed  at  the  bottom  of  a 
abe  standing  upright.  Water  was 
d  to  flow  over  the  surface  of  the 
,  it  formed  a  layer  a  few  lines  in 

The  tube  was  then  allowed  to 
»  time.  Diffusion  took  place  ac- 
he ordinary  laws — i.e.,  the  soluble 
bumen  passed  into  the  water,  but 
L  was  solid  remained  below,  the 
of  the  liquid  being  inert,  the  lower 

»  mainly  Resides  in  the  Excreta. — 
ever,  for  example,  it  is  princiimlly 
(J  the  epithelial  cells  of  the  skin, 
Bcharges,  whether  from  the  nose, 
Mit,  or  elsewhere.  The  same  may 
mallpox. 

>id  fever  there  is  probably  some 
u  the  emanations  from  the  skin, 
lea  mainly  in  the  bowel  excreta. 

again,  more  especially,  the  skin 
Below  is  a  list  of  the  principal 

and  infectious  diseases,  most  of 
r  the  following  laws : — 
they  invariably  arise  from  a  pre- 
sease  of  exactly  the  same  essentinl 

they  run,  within  certain  limits,  a 

ine. 

they  have  a  period  of  incubation,  a 

evelopment,  a  period  of  height  and 

iseases  may  be  divided  into  two 
»ractical  utility,  viz.  :— 
t  transmitted  only  by  direct  inocu- 
umediate  contact  (contagious), 
itoansmitted  through  the  medium 
»r  other  carrier  (infectious). 

1.  Contoffiotu  Diitatei. 

'uom.  Period  of  Incnbation. 

From  six  weeks  to   six 

months,  sometimes 
more. 

No  true  period  of  incuba- 
tion ;  a  local  disease. 

cin  diseases^N 

pending    on 

rwth  or  anl- 1  j^^^^  diseases ;  no  period 

"*lSbles""orf    ofincubauon. 

S  mycetoma, 

J 

a  » From    four    to    sixteen 

weeks,   or    sometimes 

longer. 


Nmat.  Period  of  Incnbation. 

Farcy From  two  to  eight  days. 

Malignant  pustule  (char-  \  No  true  period  of  incuba- 
bon)  j     tlon. 

2.  Infectious  Diseases. 

Smallpox  About  fourteen  days. 

Scarlet  fever  (scarlatina)... From  a  few  hours  to  ten 

days. 

Measles From  ten  to  sixteen  days. 

Rubeola,  rdtheln  Not  exactly  knoMrn. 

Hospital  erysipelas Not  exactly  known. 

Gholera From   three   days    to   a 

week,    sometimes    no 
true   incubation ;   pre- 
p  monitory  diarrhoea  fre- 

quent, and  varying 
from  a  few  days  to  one 
or  two  weeks. 

Diphtheria  No  true  or  a  very  short 

latent  period ;  premoni- 
tory svmptoms  show 
themselves  rapidly,  al- 
though actual  develop- 
ment is  at  first  slow. 

nooping-cough Five  to  six  days  or  more. 

Dysentery Uncertain ;  in  some  cases 

attack  very  sudden. 

Typhus About  twelve  days,  some- 
times twenty-one,  and 
in  some  cases  five  days  ; 
occasionally  no  latent 
period. 

Typhoid Probably  from   eighteen 

to  twenty-one  days. 

Relapsing  fever. From  four  to  nine  days; 

occasionally  no  latent 
period. 

The  contagious  diseases,  or  first  class,  are 
scarcely  transmitted  unless  from  direct  con- 
tact or  inocuLition,  and  this  mostly  from  man 
to  man;  but  some,  like  hydrophobia,  arise 
from  actual  inoculation  from  animals  to  man ; 
while  others — charbon,  for  example — are  not 
unfrequently  carried  by  insects. 

The  predisposing  influence  to  both  classes 
of  disease  is,  without  doubt,  filth.  That  they 
ever  arise  spontaneously  is  improbable,  and 
has  never  yet  been  satisfactorily  proved ;  but 
that  insanitary  conditions  not  alone  assist  in 
their  propagation,  but  add  to  their  malignancy 
and  fatality,  is  fairly  established. 

There  are  certain  atmospheric  and  geological 
conditions  which  appear  to  greatly  modify  the 
propagation  of  some  kinds  of  contagion.  See 
Cholera,  Asiatic;  Smallpox;  Fever, 
Typhoid,  &c. 

Contagious  X>i8eaaes  Aot  — An  Act 

passed  for  the  purpose  of  regulating  and  con- 
trolling prostitution  in  certain  military  and 
naval  stations,  in  order  to  prevent  the  spread 
of  venereal  diseases. 

History. — The  first  Act  was  passed  in  1864 
(27  &  28  Vict.  c.  85),  but  it  was  a  temporary 
measure.  The  first  permanent  Act  was  issued 
(29  &  30  Vict.  c.  35)  in  1866,  and  amended 
Acts  were  passed  in  1868  (31  k  32  Vict.  c.  80, 
and  32  k  33  Vict.  c.  96).  These  Acta  are 
applied  only  to  certain  military  and  naval 
stations.     The  Admiralty  and  Secretaxy  of 
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State  for  War  bare  powen  to  appoint  Tiuting 
mirgeoDt  an  J  inspeoton.  Tbc;  do  not  directly 
come  nnder  the  coeniunee  of  niedicsl  officen 
of  health. 

The  working  of  the  Acta  may  be  judged  of 
b;  the  folio  vingeitnct  from  the  Arm;  Medi- 
cal Beport,  1871  ;— 
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laU  at  tlM  flrrt  eTiwninaUon  of  each 
a  bj  him,  and  afterwards  from  time 
aaioii  reqoires,  preeoribe  the  times 
bidi  she  is  required  to  attend  again 
i;  and  he  shall  from  time  to  time  gire 
fiTen  to  each  soch  woman  notice  in 
imes  and  places  so  prescribed, 
n  anj  sach  examination  the  woman 
ind  to  be  aiTected  with  a  contagions 
ill  thereupon  be  liable  to  be  detained 
Mpital,  snbjeet  and  according  to  the 
is  Act ;  and  the  visiting  surgeon  shall 
t«  to  the  effect  that  she  is  affected 
IS  disease,  naming  the  certified  hos- 
ihe  is  to  be  placed ;  and  he  shall  sign 

in  triplicate,  and  shall  caose  one  of 

be  dellTered  to  the  woman,  and  the 
perintendent  of  police. 

woman  to  whom  any  such  certificate 
nrgeon  relates  may,  if  she  thinks  fit, 
certified  hospital  named  in  that  cer* 
■ce  hcTBelf  Uiere  for  medical  treat- 
fter  the  certificate  is  deliTered  to  her 
refrues  to  do  so,  the  superintendent 
instable  acting  under  his  orders,  shall 

and  oouTey  her  with  all  practicable 
•pital,  and  place  her  there  for  medi- 

and  the  certificate  of  the  Tisiting 
e  a  snfilcient  authority  to  him  for  so 
icption  of  a  woman  in  a  certified  hos- 
nagers  or  persons  having  the  control 
;  thereof  shall  be  deemed  to  be  an 
them  to  provide  for  her  care  and  treat- 
dothing,  and  food,  during  her  deten- 
itaL 

sre  a  woman  certified  by  the  visiting 
affected  with  a  contagious  disease 
•r  is  placed  as  aforesaid,  in  a  certified 
Ileal  treatment,  she  shall  be  detained 
nirpose  by  the  chief  medical  officer 

until  discharged  by  him  by  writing 
The  certificate  of  the  visiting  sur- 
!  three  originals  whereof  shall  be  de- 
nperintendent  of  police  to  the  chief 
shall,  when  so  delivered,  be  sufficient 
sh  detention. 

inspector  of  certified  hospitals  may, 
seem.H  to  him  expedient,  by  order  in 
by  him,  direct  the  transfer  of  any 
d  in  a  certified  hospital  for  medical 

that  certified  hospital  to  another 
der. 

der  shall  be  made  in  [triplicate,  and 
lals  shall  be  delivered  to  the  woman 

to  the  superintendent  of  police. 
•T  shall  be  sufficient  authority  for  the 
of  police,  or  any  person  acting  under 
insfer  the  woman  to  whom  it  relates 
spital  to  the  other,  and  to  place  her 
ail  treatment;  and  she  shall  be  de- 
r  that  'purpose  by  the  chief  medical 
ospital  until  discharged  by  him  by 
is  hand. 

the  inspector  of  certified  hospitals 
inals  whereof  shall  be  delivered  by 
lent  of  police  to  the  chief  medical 
spital  to  which  the  transfer  is  made, 
delivered,  be  sufficient  authority  for 


Sect.  24.  Provided  always  that  any  woman  shall 
not  be  detained  under  any  one  certificate  for  a  longer 
time  than  three  months,  unless  the  chief  medical 
officer  of  the  hospital  in  which  she  is  detained,  and 
the  inspector  of  certified  hospitals,  or  the  visiting 
surgeon  for  the  place  whence  she  came  or  was 
brought,  conjointly  certify  that  her  fbrther  detention 
for  medical  treatment  is  requisite  (which  certificate 
shall  be  in  duplicate,  and  one  of  the  originals  thereof 
shall  be  delivered  to  the  woman) ;  and  in  that  case 
she  may  be  further  detained  in  the  hospital  in 
which  she  is  at  the  expiration  of  the  said  period  of 
three  months  by  the  chief  medical  officer  until  dis- 
charged by  him  by  writing  under  his  hand ;  but  so 
that  any  woman  be  not  detained  under  any  one  cer- 
tificate for  a  longer  time  in  the  whole  than  six 
months. 

Sect.  26.  If  any  woman  detained  in  any  hospital 
considers  herself  entitled  to  be  discharged  therefrom, 
and  the  chief  medical  officer  of  the  hospital  refuses 
to  discharge  her,  such  woman  shall  on  her  request 
be  conveyed  before  a  justice,  who,  if  he  is  satisfied 
upon  reasonable  evidence  Uiat  she  is  free  fh>m  a 
contagious  disease,  shall  discharge  her  from  such 
hospital,  and  such  order  of  discharge  shall  have  the 
same  effect  as  the  discharge  of  the  chief  medical 
officer. 

Sect.  26.  Every  woman  conveyed  or  transferred 
under  this  Act  to  a  certified  hospital,  shall,  while  being 
so  conveyed  or  transferred  thither,  'and  also  while 
detained  there,  be  deemed  to  be  legally  in  the  cus- 
tody of  the  person  conveying,  transferring,  or  detain- 
ing her,  notwithstanding  that  she  is  for  that  purpose 
removed  out  of  one  into  or  through  another  Jurisdic- 
tion, or  is  detained  in  a  jurisdiction  other  than  that 
in  which  the  certificate  of  the  visiting  surgeon  was 
made. 

Sect.  28.  In  the  following  cases,  namely : — 

If  any  woman  subjected  by  order  of  a  justice  under 
this  Act  to  periodical  medical  examination  at  any 
time  temporarily  absents  herself  in  order  to  avoid 
submitting  herself  to  such  examination  on  any  occa- 
sion on  which  she  ought  so  to  submit  herself,  or 
refuses  or  wilfully  neglects  to  submit  herself  to  such 
examination  on  any  such  occasion  ; 

If  any  woman  authorised  by  this  Act  to  be  de- 
tained in  a  certified  hospital  for  medical  treatment 
quits  the  hospital  without  being  discharged  there- 
from by  the  chief  medical  officer  thereof  by  writing 
under  his  hand  (the  proof  whereof  shall  lie  on  the 
accused) ; 

If  any  woman  authorised  by  this  Act  to  be  detained 
in  a  certified  hospital  for  medical  treatment,  or  any 
woman  being  in  a  certified  hospital  under  medical 
treatment  for  a  contagious  disease,  refuses  or  wilfully 
neglects,  while  in  the  hospital,  to  conform  to  the 
regulations  thereof  approved  under  this  Act ; 

Then,  and  in  every  such  case,  such  woman  shall 
be  guilty  of  an  offence  against  this  Act,  and  on  sum- 
mary conviction  shall  be  liable  to  imprisonment, 
with  or  without  hard  labour,  in  the  case  of  a  first 
offence,  for  any  term  not  exceeding  one  month ;  and 
in  the  case  of  a  second,  or  any  subsequent  offence, 
for  any  term  not  exceeding  three  months ;  and  in 
the  case  of  the  offence  of  quitting  the  hospital  with- 
out being  discharged  as  aforesaid,  the  woman  may 
be  taken  into  custody  without  warrant  by  any  con- 
stable. 

Sect.  29.  If  any  woman  is  convicted  of  and  im- 
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prisoned  for  the  offence  of  absenting  herself,  or  of 
refusing  or  neglecting  to  submit  herself  to  examina- 
tion as  aforesaid,  the  order  subjecting  her  to  periodi- 
cal medical  examination  shall  be  in  force  after  and 
notwithstanding  her  imprisonment,  unless  the  sur- 
geon or  other  medical  officer  of  the  prison,  or  a 
▼isiting  surgeon  appointed  under  this  Act,  at  the 
time  of  her  discharge  from  imprisonment,  certifies 
in  writing  to  the  effect  that  she  is  then  tree  f^om  a 
contagious  disease  (the  proof  of  which  certificate  shall 
lie  on  her),  and  in  that  case  the  order  subjecting  her 
to  periodical  examination  shall,  on  her  discharge 
fh>m  imprisonment,  cease  to  operate. 

Sect.  80.  If  any  woman  Ls  convicted  of  and  impri- 
soned for  the  offence  of  quitting  a  hospital  without 
being  discharged,  or  of  reftising  or  neglecting,  while 
in  a  hospital,  to  conform  to  the  rcgnlations  thereof 
as  aforesaid,  the  certificate  of  the  visiting  surgeon 
under  which  she  was  detained  in  the  hospital  shall 
continue  in  force,  and  on  the  expiration  of  her  term 
of  imprisonment  she  shall  be  sent  back  fh>m  the 
prison  to  that  certified  hospital,  and  shall  (notwith- 
standing anything  in  this  Act)  be  detained  there 
under  that  certificate  as  if  it  were  given  on  the  day 
of  the  expiration  of  her  term  of  imprisonment,  un. 
less  the  surgeon  or  other  medical  officer  of  the  prison, 
or  a  visiting  surgeon  appointed  under  this  Act,  at 
the  time  of  her  discharge  flrom  imprisonment,  certi- 
fies in  writing  to  the  effect  that  she  is  new  free  from 
a  contagious  disease  (the  proof  of  which  certificate 
shall  lie  on  her) ;  and  in  that  case  the  certificate  under 
which  she  was  detained,  and  the  order  subjecting 
her  to  periodical  medical  examination,  shall  on  her 
discharge  from  imprisonment  cease  to  operate. 

Sect.  31.  If  on  any  woman  leaving  a  certified  hos- 
pital a  notice  in  writing  is  given  to  her  by  the  chief 
medical  officer  of  the  hospital  to  the  effect  that  she 
is  still  affected  with  a  contagious  disease,  and  she  is 
afterwards  in  any  place  for  the  purpose  of  prostitu- 
tion without  having  previously  received  from  a  visit- 
ing surgeon  appointed  under  this  Act  a  certificate  in 
writing  endorsed  on  the  notice,  or  on  a  copy  thereof 
certified  by  the  chief  medical  officer  of  the  hospital 
(proof  of  which  certificate  shall  lie  on  her)  to  the 
effect  that  she  is  then  free  from  a  contagious  disease, 
she  shall  be  guilty  of  an  offence  against  this  Act,  and 
on  summary  conviction  before  two  Justices  shall  be 
liable  to  be  imprisoned  with  or  without  hard  labour, 
in  the  case  of  a  first  offence,  for  any  term  not  ex- 
ceeding one  month,  and  in  the  case  of  a  second,  or 
any  subsequent  offence,  for  any  term  not  exceeding 
three  months. 

Sect.  32.  Every  order  under  this  Act  subjecting  a 
woman  to  periodical  medical  examination  shall  be  in 
operation  and  enforceable,  in  manner  in  this  Act  pro- 
Tided,  as  long  as  and  whenever  from  time  to  time 
the  woman  to  whom  it  relates  is  resident  within  the 
limits  of  the  place  to  which  this  Act  applies  wherein 
the  order  was  made,  or  within  five  miles  [now  ten 
miles]  of  those  limits,  but  not  in  any  case  for  a 
longer  period  than  one  year ;  and  where  the  chief 
medical  officer  of  a  certified  hospital,  on  the  dis- 
charge by  him  of  any  woman  flrom  the  hospital 
certiffes  that  she  is  free  from  a  contagious  disease 
(proof  of  which  certificate  shall  lie  on  herX  the  order 
subjecting  her  to  periodical  medical  examination 
shall  thereupon  cease  to  operate. 

Sect  33.  If  any  woman  subjected  to  a  periodical 
medical  examination  under  this  Act  (either  on  her 


own  submission  or  under  the  order  of  a  Jostiee),  d^ 
siring  to  be  relieved  tberefirom,  and  not  being  under 
detention  in  a  certified  hospital,  makes  appbestioB 
in  writing  in  that  behalf  to  a  justice,  the  josUce  iitall 
appoint  by  notice  in  writing  a  time  and  place  fbr  die 
hearing  of  the  application,  and  shall  cause  tbenotice 
to  be  delivered  to  the  applicant,  and  a  cofrf  of  the 
application  and  of  the  notice  to  be  ddivend  to  tite 
superintendent  of  police. 

Sect.  34.  If  on  the  hearing  of  the  applicstioo  it 
is  shown  to  the  satisfactloii  of  a  Justice  that  the 
applicant  has  ceased  to  be  a  common  prostitate,  or  if 
the  applicant,  with  the  approval  of  the  Jottiee,  enters 
into  a  recognisance,  with  or  without  soretiei,  u 
to  the  Justice  seems  meet,  for  her  good  bchtTiovr 
during  three  months  thereafter,  the  Juitice  ikin 
order  that  she  be  reiiered  fh>m  periodical  nedial 
examination. 

Sect.  85.  Every  such  recognisance  shall  be  deeMd 
to  be  forfeited  if  at  any  time  during  the  tent  ftr 
which  it  is  entered  into  the  woman  to  whom  it  relMei 
is  (within  the  limits  of  any  place  to  which  itqipliM) 
in  any  public  thoroughfare,  street,  or  place  Ibrtte 
purpose  of  prostitution,  or  otherwise  (within  thoM 
limits)  conducts  herself  as  a  common  proitinta. 

Sect.  36.  If  any  person,  being  the  owner  orooes- 
pier  of  any  house,  room,  or  place  within  the  linitiof 
any  place  to  which  this  applies,  or  beingsDUifer 
or  assistant  in  the  management  thereof,  bsvinf  m* 
sonable  cause  to  believe  any  woman  to  be  soosbm 
prostitute,  and  to  be  affected  with  a  contsgioai 
disease,  induces  or  suffers  her  to  resort  to  or  beinthil 
house,  room,  or  place  for  the  purpose  ofproititatioi, 
he  shall  be  guilty  of  an  offence  against  this  Ad,  tsd 
on  summary  conviction  thereof  befbre  twojnttieM 
shall  be  liable  to  a  penalty  not  exceeding  itti  *• 
at  the  discretion  of  the  JusUces.  to  beimpriionedftr 
any  term  not  exceeding  six  months,  with  or  withMt 
hard  labour  :  Provided  that  a  conviction  under  thii 
enactment  shall  not  exempt  the  offender  firoB  any 
penal  or  other  oonsequencea  to  which  be  naj  Iw 
liable  for  keeping  or  being  concerned  in  keepinf 
a  bawdy-house  or  disorderly  house,  or  for  the  ai^ 
ance  thereby  occasioned.  ] . 

Sect.  37.  All  proceedings  under  this  Act 
and  by  justices  shall  be  had  in  England  seoofdtaC 
to  the  provisions  of  the  Act  of  the  session  of  the  llth 
and  12th  years  of  her  Majesty  (chapter  43),  "te 
facilitate  the  performance  of  the  duties  <d  Joiic* 
of  the  peace  out  of  sessions  within  England  isi 
Wales  with  respect  to  summary  convietlooa  u^ 
orders,"  and  in  Ireland  according  to  theprovii^ 
of  the  PeUy  Sessions  (Ireland)  Act,  1851,  as  fer  «• 
those  provisions  respectively  are  not  consistent  eiik 
any  provisions  of  this  Act,  and  save  that  the  nM 
or  place  in  which  a  justice  sits  to  inquire  into  tt* 
truth  of  the  statements  contained  in  any  infocnatiN 
or  application  under  this  Act  against  or  by  a  voaaa 
shall  not,  unless  the  woman  so  desires,  be  dec*'' 
an  open  court  for  that  purpose ;  and  unless  the  woBM 
otherwise  desires,  the  Justice  may,  in  his  diacretliB, 
order  that  no  person  have  access  to  or  be  or  reM&i 
in  that  room  without  his  consent  or  permiHiM..i 

The  Contagicut  DiMtata  Act,  1869 
(32&33yict.c.06). 

Sect.  3.  Any  woman  who,  on  attending  for  avir 
Oation  or  being  examined  by  the  visiting  saiftoiik 
found  by  him  to  be  in  socb  condition  that  hi  < 
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n*  her,  shall,  if  rach  surgeon  has  rea- 
ls for  helleriDg  that  she  is  affected 
toa  disease,  be  liable  to  be  detained  in 
>ital,  subject  and  according  to  the  pro- 
Contagious  Diseases  Acts,  1866  to 
risiting  surgeon  can  properly  examine 
B  be  not  so  detained  for  a  period  ex- 
7a.  The  risiting  surgeon  shall  sign  a 
le  effieet  that  she  was  in  such  a  condi- 
(mld  not  properly  examine  her,  and 
isooable  grounds  to  beliere  that  she  is 
i  contagions  disease,  and  shall  name 
Hfled  hospital  in  which  she  is  to  be 
h  certificate  shall  be  signed  and  other- 
.  in  the  same  manner,  and  have  the 
ept  as  regards  duration,  as  a  certificate 
ipal  Act.  If  the  reason  that  the  risit- 
Bnot  examine  the  woman  is  that  she 
aay  be  detained  upon  an  order  of  the 
in  for  a  period  not  exceeding  twenty- 
iny  place  named  in  the  order  where 
d  of  being  drunic  and  disorderly  or  of 
table  summarily  are  usually  detained. 
'  or  the  keeper  of  such  place  shall 
4  of  such  order  receire  and  detain  the 
ugly. 

re  an  information  on  oath  is  laid  be- 
'  a  superintendent  of  police,  charging 
lat  the  informant  has  good  cause  to 
woman  therein  named  is  a  common 
either  is  resident  within  the  limits  of 
ich  this  Act  applies,  or  being  resident 
s  of  those  limits,  or  baring  no  settled 
has,  within  fourteen  days  before  the 
iformation,  either  been  within  those 
orpose  of  prostitution,  or  been  outside 
Tor  the  purposes  of  prostitution  in  the 
in  resident  within  those  limits,  the 
he  thinks  fit,  issue  a  notice  thereof 
ich  woman,  which  notice  the  superin- 
ce  shall  cause  to  be  senred  on  her : 
nothing  in  the  Contagious  Diseases 
60,  shall  extend,  in  the  case  of  Wool- 
enan  who  is  not  resident  within  the 
in  the  first  schedule  to  this  Act. 
!ie  principal  Act  is  hereby  repealed, 
ng  enactment  in  this  section  is  sub- 
prorided  that  all  proceedings  taken 
nder  the  section  hereby  repealed  shall 
I  remain  of  full  effect^  and  shall,  if 
rontinned  as  if  they  had  been  taken 
'  this  section. 

order  for  subjecting  a  woman  to  peri- 
xamination  shall  be  in  operation  and 
>ng  as  and  whenerer  such  woman  is 
ten  miles  of  the  limits  of  the  place 
r  was  made,  instead  of  within  fire 
ibed  by  section  32  of  the  .'principal 

D  any  woman  in  pursuance  of  the 
>lnntarily  subjects  herself  by  submis- 
to  a  periodical  medical  examination 
,  such  submission  shall,  for  ail  the 

Contagious  Diseases  Acts,  1866  to 
•ame  effect  as  an  order  of  a  Justice 
roman  to  examination  ;  and  ail  the 

principal  Act  respecting  the  attend- 
an  for  examination,  and  her  absent- 
oid  examination,  and  her  refusing  or 


wilAilly  neglecting  to  submit  herself  for  examination, 
and  the  force  of  the  order  subjecting  her  to  exami- 
nation after  imprisonment  for  such  absence,  refusal, 
or  neglect,  shall  apply  and  be  construed  accordingly. 

Sect.  7.  A  woman  may  be  detained  for  a  fiirther 
period 'not  exceeding  three  months,  in  addition  to 
the  six  months  allowed  under  section  24  of  the  prin- 
cipal Act,  if  such  certificate  as  is  required  by  that 
section  (to  the  effect  that  her  fiuther  detention  for 
medical  treatment  is  requisite)  is  giren  at  the  expi- 
ration of  such  six  months  ;  so,  nerettheless,  that  any 
woman  be  not  detained  under  one  certificate  for  a 
longer  time  in  the  whole  than  nine  months. 

Sect.  8.  Where  an  order  is  made  discharging  a 
woman  from  any  hospital,  or  where  a  certificate  is 
giren,  under  section  SO  of  the  principal  Act,  that  a 
woman  is  free  from  a  contagious  disease,  such  order 
and  certificate  shall  be  delirered  to  the  superinten- 
dent of  police,  and  retained  by  him. 

Sect.  0.  Any  woman  subjected,  either  on  her  own 
submission  or  under  the  order  of  a  Justice,  to  a  peri- 
odical medical  examination  under  the  principal  Act, 
who  desires  to  be  reliered  therefh)m,  and  is  not 
under  detention  in  a  certified  hospital,  may  make 
application  in  writing  In  that  behalf  to  the  risiting 
surgeon.  The  risiting  surgeon  shall  cause  a  copy  of 
such  application  to  be  delirered  to  the  superintendent 
of  police,  and  if  after  a  report  from  such  superinten- 
dent he  Is  satisfied  by  such  report  or  other  eridence 
that  the  applicant  has  ceased  to  be  a  common  prosti- 
tute, may,  by  order  under  his  hand,  direct  that  she 
be  reliered  from  periodical  medical  examination. 
Such  order  shall  be  in  triplicate ;  one  copy  shall  be 
delirered  to  the  woman,  and  two  copies  shall  be 
delirered  to  the  superintendent  of  police,  who  shall 
communicate  one  copy  to  the  Justice  (if  any)  who 
made  the  order  subjecting  the  woman  to  a  periodical 
medical  examination,  or  to  his  successor  in  office. 
The  provisions  of  this  section  shall  be  in  addition  to 
and  not  In  substitution  for  the  prorisions  of  the 
principal  Act  for  relieving  a  woman  from  examina- 
tion. 

Contagions  Diaeaaes,  Prevention  of 

—See  Epidemic. 

Contracts  —  Any  local  authority  may 
enter  into  any  contracts  necessary  for  the  due 
execution  of  the  Public  Health  Act,  1875.— 
(P.  H.,  8.  173.) 

With  respect  to  urban  contracts  the  follow- 
ing  regulations  are  to  be  observed : — 

**1.  Every  contract  made  by  an  urban 
authority  wherec^  the  value  or  amount  ex- 
ceeds fftt/  pounds  shall  be  in  writing  and 
sealed  with  the  common  seal  of  such  autho- 
rity: 

^*  2.  Every  such  contract  shall  specify  the 
work,  materials,  matters,  or  things  to  be  fur- 
nished, had,  or  done,  the  price  to  be  paid,  and 
the  time  or  times  within  which  the  contract 
is  to  be  performed,  and  shall  specify  some 
pecuniary  penalty  to  be  paid  in  case  the  terms 
of  the  contract  are  not  duly  performed : 

**  3.  Before  contracting  for  the  execution  of 
any  works  under  the  provisioni  of  this  Act, 
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an  urban  aufchority  shall  obtain  from  their 
surveyor  an  estimate  in  writing,  as  well  of 
the  probable  expense  of  execnting  the  work 
in  a  substantial  manner  as  of  the  annual  ex- 
pense of  repairing  the  same ;  also  a  report  as 
to  the  most  advantageous  mode  of  contracting, 
that  is  to  say,  whether  by  contracting  only  for 
the  execution  of  the  work,  or  for  executing 
and  also  maintaining  the  same  in  repair  dur- 
ing a  term  of  years  or  otherwise  : 

"4.  Before  any  contract  of  the  value  or 
amount  of  one  hundred  pounds  or  upwards  is 
entered  into  by  an  urban  authority,  ten  days' 
public  notice  at  the  least  shall  be  given,  ex- 
pressing the  nature  and  purpose  thereof  and 
inviting  tenders  for  the  execution  of  the  same ; 
and  such  authority  shall  require  and  take 
suflScient  security  for  the  due  performance  of 
the  same : 

"5.  Every  contract  entered  into  by  an  ur- 
ban authority  in  conformity  with  the  provisions 
of  this  section,  and  duly  executed  by  the 
other  parties  thereto,  shall  be  binding  on  the 
authority  by  whom  the  same  is  executed,  and 
their  successors,  and  on  all  other  parties 
thereto,  and  their  executors,  administrators, 
successors,  or  assigns,  to  all  intents  and  pur- 
poses :  Provided  that  an  urban  authority  may 
compound  with  any  contractor  or  other  person 
in  respect  of  any  penalty  incurred  by  reason 
of  the  non-performance  of  any  contract  entered 
into  as  aforesaid,  whether  such  penalty  is  men- 
tioned in  any  such  contract,  or  in  any  bond 
or  otherwise,  for  such  sums  of  money  or  other 
recompense  as  to  such  authority  may  seem 
proper."— (P.  H.,  s.  175.) 

Ckmvalesooilts  —  Convalescents  from 
scarlet  fever,  smallpox,  typhus,  and  measles, 
&c.,  are  often  more  liable  to  spread  disease 
than  those  actually  ilL  The  reason  is  that 
(1. )  the  skin  is  desquamating,  or  other  organs 
are  throwing  off  the  poison  in  large  quantities. 
(2.)  Instead  of  being  confined  to  a  sick-cham- 
ber, they  may  be  walking  about,  and  may  even 
go  into  croi\'ded  assemblies,  and  there  one 
case  may  give  a  fearful  disease,  like  typhus,  to 
numbers.-  (3.)  Even  when  the  cimvalescent 
is  not  contagious  himself,  he  may  wear  the 
clothes  that  have  been  infected  by  him,  or 
those  from  whicli  he  originally  caught  the 
disease. 

There  is  no  adequate  provision  against  con- 
valescents from  infectious  diseases  exposing 
themselves.  They  might,  perhaps,  be  proceeded 
against  under  P.  H.,  s.  126,  if  they  wore 
clothing  which  had  been  exposed  to  infection. 
Su  Exposure,  Infection,  &c. 

Conveyanoes — Convejrances  for  the  pur- 
pose of  traniporting  persons  suffering  under 


contagious  or  infectious  diseases  may  be  i 
vided  by  any  sanitary  authority,  and  it 
lawful  for  the  latter  to  pay  the  expenm 
conveying  any  such  person  to  an  hospiiaj 
place  for  the  reception  of  the  sick  or  ort 
place  of  destination. — (P.  H.,  1.  123w) 

Any  one  entering  a  public  oonveyanee 
fering  from  a  contagious  disease  without 
viously  notifying  to  the  owner  or  drivor  1 
he  was  so  suffering,  shall  on  oonvictk^n 
liable  to  a  penalty  not  exceeding  £5,  i 
shall  also  be  ordered  by  such  justice  to  j 
such  owner  and  driver  all  the  losses  snd  < 
penses  they  may  suffer  in  carrying  out  i 
provisions  of  the  Public  Health  Act,  W 
which  provides  that  the  owner  or  driver  of 
public  conveyance  must  immediately  disinfe) 
the  vehicle  after  it  has  conveyed  a  penoo  1 
affected.  Penalty  for  neglect,  £5  or  ka- 
(P.  H.,  8.  126,  127.) 

No  owner  or  driver  of  any  public  conTeyiae 
shall  be  required  to  convey  a  person  soffois 
from  a  contagious  disease  until  they  shiU  biv 
been  first  paid  a  sum  sufficient  to  cover  il 
such  expenses. — (P.  H.,  s.  127.) 

Urban  sanitary  authorities  have  the  pove 
of  licensing  conveyances  which  ply  for  bin 
and  of  regulating  such  matters  by  bjUvL- 
(P.  H.,  8.  171.)  See  Haoknet  Cabbu« 
Bylaws. 

Cooking— Much  depends  on  the  metho 
in  which  our  food  is  prepared,  not  only  M  * 
its  digestibility,  but  also  as  to  the  amooi 
eaten,  well  and  properly  cooked  meat  tomp^ 
ing  the  appetite,  while  the  stomach  ton 
against  food  which  is  revolting  to  the  >P 
and  badly  prepared.  All  nations  hare  di 
covered  the  advantages  attendant  upon  cool 
ing,  and  it  is  only  amongst  savages  who  b* 
no  fuel  {e.g.,  the  Esquimaux  and  Sain<»^ 
that  flesh  is  eaten  in  a  raw  state.  Beow 
improving  the  flavour  of  meat,  renderial" 
more  easy  of  mastication,  and  pleasing  toil 
sight,  cooking  possesses  other  advantaftii 
kills  any  parasites  which  may  exist  in  « 
tissues  of  the  meat,  and  it  secures  aeertv 
temperature,  and  by  this  means  oon*^ 
warmth  to  the  system. 

Cooking  has  the  effect  of  solidifying^ 
fibrine,  gelatinising  the  tendinous,  fi^ff^'*' 
and  connective  tissues,  and  of  coagulating  v 
albumen  and  colouring-matter.  Thni  ^ 
whole  substance  becomes  more  tender  ■> 
less  coherent,  and  hence  more  digeitib 
Meat  cooked  before  the  rigor  nuniit  hai  < 
in  is  more  easy  of  digestion  than  if  000k 
after  that  state  has  passed  off.  Bruising  1 
before  cooking  has  the  effect  of  loosenifig 
texture  of  the  meat  and  rendering  it  v 
tender. 
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Md  modM  of  oookixig  commonly 
this  country  are  Ixnling,  roast- 
btMng,  fryingi  stewing.  It  is 
ial  that  meat  should  not  be  over- 
r.  Beaumont  has  satisfactorily 
neat  when  overdone  is  rendered 
>re  indigestible  in  proportion  to 
d  action  of  heat.  In  boiling 
*oe  should  be  large,  and  it  should 
uddenly  into  the  water  when  it 
(f  brisk  ebullition.  The  boiling 
«pt  up  for  some  few  minutes, 
eat  is  treated  in  this  manner,  the 
oatter  upon  the  surface  is  coagu- 
ads  to  the  formation  of  a  more 
neable  layer,  through  which  the 
meat  cannot  escape.  The  boil- 
it  be  continued,  but  a  tempera- 
wn  160^  and  170°  F.  maintained 
king  process  is  completed  will  be 
tnt.  Meat  cooked  in  this  way 
*  finer  appearance  than  either  that 
m  subjected  to  a  greater  heat  than 
which  at  first  has  been  placed  in 
the  boiling  -  point ;  for  in  the 
the  meat  will  be  found  to  be 
trd,  and  indigestible,  and  in  the 
leat  will  present  a  raw  and  un- 
earance,  consequent  upon  the 
and  colouring  matters  not  being 
igulated.  If  the  object  be  to 
lUtritiye  qualities  of  the  meat,  an 
Mite  course  should  be  pursued. 
)uld  be  chopped  in  small  pieces, 
red  to  remain  soaking  in  cold 
ne  little  time,  and  the  tempera- 
ly  raised.  For  broths  boiling  is 
r,  but  for  soups,  when  we  desire 
ict  the  gelatine,  prolonged  boil- 
te. 

the  most  economical  method  of 
eat,  and  it  also  renders  it  most 
)ut  the  flavours  developed  are  not 
is  those  obtained  from  roasted 

riptions  of  meat  are  altogether 
boiling  purposes,  such  as  the 
I  animals,  which  contain  a  largo 
gelatine  and  albumen,  substances 
dissolve  in  water,  and  will  there- 
t  extent  boil  away, 
pork  loses  50  per  cent,  of  its 
ling,  whereas  the  pork  of  Den- 
sin,  England,  and  Ireland  only 
to  30  per  cent. 

^  loss  in  weight  sustained  by 
beef  during  the  process  is,  ac- 
T.  Pereira,  only  about  17^  per 

res  the  ordinary  loss  of  weight  in 
6  following  table :— 


Bollinc. 

Baking. 

BflMtIng 

PeroMit 

Par  cent 

Ptr  o0Dt. 

Beef  generally 

30 

29 

31 

Mutton  generally  . 

20 

81 

35 

Legs  of  mutton 

20 

32 

33 

Shoulders  of  mutton 

24 

82 

34 

Loins  of  mutton    . 

80 

83 

36 

Necks  of  mutton    . 

25 

32 

84 

Average  of  all 

23 

31 

84 

In  roasting  meat,  as  in  boiling,  the  heat 
should  be  strongest  at  first,  and  may  then  be 
much  reduced.  Liebig  recommends  that  in 
all  oooldng  operations  of  meat  the  heat  should 
be  limited  to  170"  F. ;  but  it  is  doubtful 
whether  that  heat  is  strong  enough  to  kill 
the  parasites  which  infest  meat,  and  therefore 
Letheby  advises  that  the  temperature  should 
be  as  nearly  as  possible  that  of  boiling  water. 
Boasted  meats  are  not  generally  so  digestible 
as  meats  which  have  been  boiled  ;  and  many 
stomachs  which  can  tolerate  poultry,  meat, 
fish,  and  puddings  boiled,  find  that  roasted 
meat,  &c.,  and  baked  puddings,  cause  great 
discomfort.  This  may  be  explained  by  the 
fact  that  during  the  process  of  roasting  much 
of  the  superficial  fat,  from  prolonged  exposure 
to  heat,  undergoes  decomposition,  attended 
with  the  production  of  fatty  acids,  and  an  acid 
volatile  product  known  as  acrolein  e,  which 
may  seriously  disturb  sensitive  stomachs. 

These  remarks  apply  also  to  hroUingf  fry- 
ing,  and  baking^  and  more  especially  to  the 
latter,  for  the  operation  being  ourried  on  in  a 
confined  space,  the  volatile  fatty  acids  gene- 
rated are  prevented  from  escaping,  and  thus 
permeate  the  cooked  articles. 

Stewing  and  Hashing. — By  either  of  these 
processes  the  meat  is  placed  in  a  highly  favour- 
able state  for  digestion.  Much  of  the  nutri- 
tive matter  passes  into  the  surrounding  liquid, 
which  is  consumed  with  the  solid  material. 
The  best  way  to  stew  meat  is  to  place  it  in  a 
vessel  over  the  top  of  which  a  cloth  is  tied. 
The  vessel  is  then  immersed  in  water  con- 
tained in  a  saucepan.  The  water  in  this 
saucepan  is  made  to  gently  simmer  or  slightly 
boil,  and  in  this  manner  the  meat  is  stewed 
in  its  own  vapour,  and  forms  a  most  suitable 
food  for  the  convalescent  invalid.  Captain 
Warren's  cooking-pot  depends  on  this  prin- 
ciple. 

A  contrivance,  called  the  "Norwegian  nest,'* 
sold  by  Messrs.  Silver  &  Co.,  may  be  worth 
describing  here.  It  consists  of  a  box  con- 
structed like  a  refrigerator,  the  only  differ- 
ence being  that  it  keeps  the  heat  in  instead 
of  out.  It  is  padded  inside  with  a  non-con- 
ducting material,  with  a  space  in  the  centre 
for  receiving  the  vessel  in  which  the  process 
of  cooking  is  carried  on.  If  the  vessel  be 
filled  with  water,  and  this  by  the  «id  ol  \iA%.^ 
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kept  at  the  boiling-point  for  a  few  minutes, 
and  then  placed  in  the  box  and  shut  in  by 
the  closure  of  the  lid,  the  process  of  cooking 
goes  on  away  from  the  fire,  no  matter  in  what 
situation  the  box  may  be  placed.  On  the 
score  of  economy  this  box  recommends  itself 
to  every  household. 

On  account  of  its  economy,  the  Norwegian 
pot  was  introduced  into  the  French  navy  in 
1869,  and  the  results  have  been  very  satisfac- 
tory.— (Annales  d'Hygifene,  1874.) 

In  boiling  fish,  it  is  well  to  remember  that 
fish  boiled  in  hard  water  is  much  firmer  than 
if  it  be  prepared  in  soft  water ;  hence  fish 
boiled  in  sea-water,  or  water  to  which  salt 
has  been  added,  is  finer  flavoured  and  much 
firmer  than  it  would  have  been  had  it  been 
cooked  in  ordinary  water,  ^leaking  gener- 
ally, although  there  are  some  very  important 
exceptions,  fish  are  always  better  fried. 

Vegetables  boiled  in  water  to  which  salt  has 
been  added,  are  not  so  tender  as  they  would 
be  if  no  salt  were  added.  The  salt  is  gener- 
ally put  in  to  preserve  the  colour. 

Copper  —  Metallic  copper  is  found  in 
various  parts  of  the  globe,  but  its  most 
abundant  source  is  that  of  various  copper 
ores.  It  is  principally  obtained  from  the 
pyrites  of  Cornwall,  Devonshire,  and  Cuba, 
and  from  the  carbonates  of  copper  imported 
from  Australia. 

It  has  a  specific  gravity  of  8-86  to  8*894. 
It  is  combustible  and  readily  oxidised.  It 
communicates  a  green  tinge  to  flame.  Acid, 
alkaline,  saline,  and  fatty  bodies,  when  placed 
in  contact  with  it  in  air,  promote  its  union 
with  oxygen,  and  by  dissolving  a  portion  of 
the  newly -formed  oxide  acquire  poisonous 
properties. 

Characteristics  of  the  Salts  of  Copper. — 
Copper  dissolves  in  dilute  nitric  acid.  The 
solution  possesses  the  following  properties : 
In  colour  it  is  blue  or  greenish -blue.  With 
potash  or  soda  it  yields  a  blue  precipitate 
{hydrai^  of  copper) ;  a  small  quantity  of 
ammonia  produces  with  it  a  similar  bluish- 
white  precipitate,  but  an  excess  redissolves 
it,  forming  a  deep  -blue  liquid ;  ferrocyanide 
of  potassium  occasions  in  it  a  reddish-brown 
precipitate  {ferrocyanide  of  copper) ;  sulphu- 
retted hydrogen  and  the  hydrosulphides  throw 
down  a  black  precipitate  (sulphide  of  copper) ; 
and  lastly,  a  polished  iron  plate  plunged  into 
the  liquid  becomes  coated  with  metallic 
copper  (Cu2N03 + Fe = Cu  +  Fe2N03). 

One  of  the  most  important  salts  which 
copper  forms  is  sulphate  of  copper.  It  is  met 
with  in  the  form  of  oblique  rhombic  azure- 
blue  crystals,  with  a  styptic  metallic  taste, 
slightly    efflorescing  in  dry  air,    soluble  in 


water,  and  reddening  litmos  paper.  It  i 
as  an  emetic,  as  a  stimulant  and  astrins« 
and  externally  as  an  escharotic.  The  £ 
dose  of  this  salt  is  variable  ;  as  much  a 
drachms  have  been  taken  without  pro^ 
fatal.  Smaller  doses  are  often  more  fetal  X 
larger  ones,  owing  to  the  emetic  actioiia 
duced  by  the  latter. 

Detection  of  Copper.— Whe^tt  copper 
searched  for,  in  cases  of  poisoning,  in  the  c 
tents  of  the  stomach  or  in  foods,  the  n 
process  is  applicable.  If  searched  for  in 
organic  liquid,  it  will  be  better  to  erspon 
to  dr3mes8,  add  nitric  acid,  andboiltodestn 
organic  matter,  dilute  and  filter.  A  dea 
knife-blade  or  a  needle  inserted  in  tlie  liqot 
will  give  evidence  of  copper,  if  present 

Another  excellent  way,  applicable  to  117 
organic  soUd,  is  to  bum  down  toanaihini 
platinum  dish,  treat  the  ash  with  s  little 
dilute  acid,  and  then  insert  a  slip  of  one;  if 
copper  be  present,  it  is  deposited  on  the 
platinum  dish.  Copper  thus  obtained  nij 
be  confirmed  by  other  testa ;  thus  proiflitB 
of  potash  added  to  a  solution  of  copper  givtis 
chocolate  precipitate,  ammonia  tiUuecoUvrt^ 

Adulterations. — Sulphate  of  iron  and  nd* 
phate  of  zinc  are  sometimes  frandnlentif 
added.  The  iron  is  detected  by  ammonia  not 
redissolving  the  oxide ;  sine,  by  first  precip* 
tating  the  copper  with  sulphuretted  hydroges, 
then,  on  the  addition  of  ammonia,  some  of  the 
above  gas  being  in  solution,  a  whitish  aoIpboRt 
of  zinc  is  thrown  down. 

Copper-founders,  and  others  working  in  *"■ 
metal,  are  very  subject  to  affeotioni  of  tke 
chest. 

When  copper  vessels  are  used  for  culintfT 
or  pharmaceutical  purposes,  great  care  ■howd 
be  exercised  in  their  employment  Cofipff 
vessels  should  never  be  employed  for  »»/ 
fluids  that  are  the  least  acidulous,  or  that  mf 
have  to  remain  long  in  them.  Add  i]Frop>» 
vegetable  juices,  aqueous  extracts,  e*"^ 
stews,  &C.,  prepared  in  copper  sauce-pans  or 
boilers  receive  a  metallic  contamination  p^*^ 
pOrtional  to  the  length  of  time  they  are  ex- 
posed to  the  action  of  the  metal ;  and  it  i^ 
important  to  remember  that  when  eopp^ 
vessels  are  allowed  to  get  wet  or  dirty,  * 
more  especially  greasy,  a  poisonous  p^ 
rust  forms  upon  the  surface  somewhat  ns^ 
to  verdigris.  If  articles  are  prepared  in  th** 
in  this  state,  serious  consequences  may  ens>^ 
Cases  of  poisoning  from  this  cause  are  bf^ 
quently  met  with,  therefore  it  is  neoesniT  *^ 
be  very  careful  that  copper  vessels  should  ^ 
thoroughly  cleaned  out  immediately  preTioni 
to  their  being  used. 

Such  copper  vessels  are  occasionally  Hba 
by  a  thin  film  of  tin ;  but  this  neoesMitt! 
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am  eoostant  use,  becomes  imperfect,  and 

folds  but  liUle  protection,  therefore  great 

ntion  mntt  be  used  in  emplojring  tinned 

pper  boilers.     BIr.   W.   Thompson  in  one 

m  foond  no  less  than  3*575  grains  of  copper 

a  gallon  of  water  drawn  from  a  kitchen- 

•fler  of  this  description.    The  copper  existed 

this  case  in  the  form  of  a  soluble   snl- 

tate.    After  a  careful  examination  of  the 

use,  "Ht.  Thompson  could  only  suggest,  that 

in  the  process  of  galvanising  the  copper  it 

first  pickled  in  sulphuric  acid,  some  of  the 

id  must  hare  been  retained  in  the  crevices 

the  rivets  and  then  dialysed  out,  carrying 

ih  it  the  copper.— (iS^  Chemical  News,  voL 

3i  Ko.  801,  1875.) 

lodetd  copper  in  minute  quantities  is  con- 

lually  findiog  its  way  into  the  human  body 

xoQ^  the  use  of  copper  vessels,  copper 

ias,  ntentional  and  accidental  contamina- 

3B  of  food,  kc     This  fact  is  conclusively 

taUis'aed  by  Bergeron  and  L.  L.  Hote,  who 

^sodBad  specially  the  kidneys  and  livers  of 

oitcen  human  bodies  for  copper,  the  result 

3Bg  that  the  metal  was  found  in  every  case. 

In  two  of  the  cases,  aged  seventeen  years, 

t  pretence  could  only  be  proved  qualita- 

rdy.  In  eleven,  aged  from  twenty-six  to  fifty- 

Sht  years,  the  quantities  of  copper  found 

Bged  from  '7  to  1  milligramme.  And  in  one 

iindnal,  aged  seventy-eight  years,  the  cop- 

r  found  amounted  to  1*5  niilligrammes. — 

onp.  Bend.,  Ixxx.  268.) 

Water,  aud  hence  food,  has   occasionally 

oone  contaminated  with  copper  through 

lage  channels.      For  example,  in  France, 

Roubaix,  many  of  the  rain-water  tanks 

n  found  to  contain  considerable  quantities 

sulphate  of  copper.     Most  of  the  stoves 

ne  had  been  supplied  with  copper  flues, 

i  sulphur  compounds  from  the  coal  had 

ned  a  sulphide  of  copper,  which  the  action 

the  air  changed  into  sulphate;  this  being 

posited  on  the  roofs,  the  rains  washed  down 

1  dinolved  into  the  cisterns. 

the  various  compounds  of  copper  are  largely 

id  for  the  adulteration  and  colouring  of 

ferent  articles  used  as  foods. 

[^tfbonate  and  arsenite  of  copper  have  been 

sd  for  the  purpose  of  colouring  tea  leaves. 

!Tea. 

Sulphate  of  copper  has  been  employed 
efly  in  Belgium  for  the  purpose  of  whiten- 
;  bread.    See  Bread. 

hilphate  and  acetate  of  copper  are  con- 
Dtly  added  to  pickles  for  the  purpose  of 
tog  them   a   bright   green   colour.      See 

KLE8. 

Reserves  and  jellies  are  often  adulterated 
!i  copper.  In  sauces,  also,  this  metal  has 
uently  been  discovered.    It  has  been  de- 


tected in  annatto,  in  confectionery,  in  wine, 
and  in  the  absinthe  so  much  used  in  France. 

The  emanations  from  copper-works  where 
P3rrites  are  burnt  are  large  quantities  of  sul- 
phurous acid,  arsenic,  and  a  little  copper. 

Copperas — A  generic  name  for  the  crude 
metallic  sulphates.  When  used  without  a 
qualif3ring  adjective,  it  generally  means  sul- 
phate of  iron.    See  Iron. 

Coriaader  Seeds— The  dried  ripe  fruit 
of  the  Coriandrum  satit'um,  natural  order 
UmbelUferix.  Grows  wild  about  Ipswich  and 
some  ports  of  Essex,  although  not  really  indi- 
genous, but  a  native  of  the  south  of  Europe. 
The  coriander  seed  is  used  for  mixing  with 
curry  powders.  It  is  about  the  size  of  white 
pepper,  globular,  finely  ribbed,  and  of  a  yel- 
lowish-brown colour.  It  consists  of  two  hemi- 
spherical mericarps,  adherent  by  their  concave 
surfaces.  Each  mericarp  is  without  evident 
primary  ridges,  but  the  four  secondary  ridges 
are  more  prominent  and  keeled.  The  channels 
are  without  vitt»,  but  the  commissure  has 
two.  It  has  a  peculiar,  agreeable,  aromatic 
odour.  The  mature  seed  does  not  contain 
starch.    See  Cukbt. 

Com-Flour— iS^e  Flour,  &c. 

Cosmetioa — It  is  convenient  to  under- 
stand by  the  term  "  cosmetics"  all  substances 
applied  to  the  skin,  hair,  beard,  nails,  and 
teeth  to  improve  their  appearance,  lliere 
are  many  instances  on  record  of  i>oisoning  from 
the  use  of  cosmetics  of  a  deleterious  nature ; 
for  example,  Horace  Walpole  relates,  "That 
pretty  young  woman.  Lady  Fortrose,  Lady 
Harrington's  eldest  daughter,  is  at  the  point 
of  death,  kiUed,  like  Coventry  and  others,  by 
white-lead,  of  which  nothing  could  break  her." 
—  (Horace  Walpole,  Letters,  voL  iii.  p. 
200.) 

The  same  substance  is  to  this  day  used  by 
the  London  actresses.  Dr.  George  Johnson 
has  recently  called  attention  to  several  cases, 
treated  at  King's  College  Hospital,  of  lead- 
poisoning,  caused  by  the  use  of  flake-trhite, 
"  amongst  the  ballet  dancers  and  others." 

Cosmetics  ore  generally  prepared  from  the 
vegetable  and  mineral  kingdom ;  some  few 
from  the  animal  world,  such  as  spermaceti, 
civet,  and  most  pomcuUs, 

Cosmetics,  speaking  generally,  are  not  adul- 
terated with  dangerous  substances,  but 
usually  mixed  with  similar  articles  of  an 
inferior  quality. 

On  the  other  hand,  some  few  consist  almost 
entirely  of  metallic  substances. 

Arsenic  is  generally  present  in  large  quan- 
tities in  depilatory  powders. 
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Subnitixite  of  bismuth  is  aged  as  a  prepara- 
tion for  imparting  clearness  to  the  complexion 
{blanc  de  perle). 

Carbonate  of  lead  is  often  used  to  iMlultorate 
this  substance,  and  enters  largely  into  the 
composition  of  two  substances  known  as  blanc 
de  Krims  and  blaiic  de  vinaigre. 

Lead  is  also  frequently  present  in  prepara- 
tions used  to  stain  the  hair  black ;  and  in  one 
or  two  instances  poisoning  has  occurred,  for 
example — 

BIr.  John  C.  Hunter  relates  the  case  of  a 
gentleman  in  Glasgow  who  had  used  a  **  hair- 
restorer"  to  dye  his  grey  locks,  and  soon 
exhibited  symptoms  of  lead-poisoning.  The 
strength  of  the  wash  appears  to  have  been 
275  grains  of  lead  to  the  fluid  ounce,  the  lead 
existing  in  the  form  of  acetate. — (Pharmaceu- 
tical Journal,  February  27,  1875. ) 

Dr.  Taylor  also  states,  that  he  has  met' with 
an  instance  in  which  paralysis  of  the  muscles 
on  one  side  of  the  neck  arose  from  the  impru- 
dent use  of  a  hair-dye  containing  litharge.  — 
(Taylor's  Principles  of  Medical  Jurispru- 
dence, vol.  i.  p.  299.) 

Nitrate  of  silver  as  a  dye  is  also  much  used, 
and  mercury  finds  its  place  in  various  washes 
and  ointments  largely  dispensed  by  chemists 
for  the  purpose  of  destroying  parasites,  &c 

Cottages— iSre  Habitations. 

Cotton— The  cotton  of  wliich  textile  fabrics 
are  made  consists  of  hairs  covering  the  seeds 
of  certain  plants  belonging  to  the  natural  order 
MalvaceaSt  or  the  Mallow  family.  The  com- 
mercial cotton  is  derived  from  four  distinct 
species — Oofsj/pium  arboreum,  an  Indian  spe- 
cies; Oossppium  Barbadense,  the  Barbadoes 
cotton  plant ;  Oottypium  herbaceum^  the  com- 
mon cotton  plant  of  India ;  Ootsypium  Pcrv- 
vianum  or  acuminatum,  a  species  supposed  to 
be  indigenous  to  America.  It  is  a  diaphanous 
substance,  which  forms  fibres  about  ^^ifg  of 
an  inch  in  diameter,  ribbon-like,  and  flattened 
in  shape.  The  fibres  are  twisted  at  intervals, 
and  the  borders  are  a  little  thickened.  The 
interior  canal  is  very  frequently  obliterated, 
or  if  it  is  not,  it  may  contain  some  extractive 
matters. 

Fresh  cotton  fibre  is  a  cylindrical  hair  with 
thin  walls,  which  collapses  and  twists  as  it 
becomes  dry.  Iodine  stains  it  brown ;  iodine 
and  sulphuric  acid  (in  very  small  quantities) 
give  a  blue  or  violet  blue  ;  nitric  acid  unrolls 
the  twists,  but  does  not  destroy  them. 

Cotton  wears  well ;  it  is  very  non -absorbent, 
does  not  shrink  in  washing,  and  conducts  heat 
less  rapidly  than  linen,  but  much  more  rapidly 
than  wooL  Smoothness,  evenness  of  texture, 
and  equality  of  spinning  are  the  chief  points 
to  be  attended  to  in  choosing  cotton  fabrics. 


Cotton  alone  is  used  in  cotton  shirtiiig  tnd 
calico.  In  merino  and  other  fabrics,  it  ii  ued 
with  wool  in  the  proportion  of  20  to  50  per 
cent,  of  wool,  the  threads  being  twisted  to- 
gether to  form  the  yam.    See  Cloteiko. 

Conrt  I^eet—See  Leet,  Coubt  of. 

Courts— The  hygienic  conditicn  of  onr 
courts  of  law  in  past  times  was  defectire 
in  the  extreme,  and  led  to  seriom  reialti. 
For  example,  the  Black  Assizes  at  IheOld 
Bailey,  Taunton,  Launceston,  Exeter,  &c, 
were  directly  due  to  contagion  from  the  pri- 
soners, and  this  contagion  would  prolwUynot 
have  been  so  fatal  if  the  courts  had  befo  built 
larger  and  not  so  crowded.  At  thepRKnt 
date  many  of  our  courts  are  the  sameu  thoK 
of  the  Black  Assizes.  Their  great  fant  ii  their 
small  size,  which  permits  overorowdiBg  to  s 
great  and  insufferable  extent.  Besidei,  it  is 
not  ordinary  overcrowding,  but  a  colleetion  of 
people  very  frequently  from  the  lovert  aad 
most  unhealthy  parts  of  our  towns.  Ihe  soi* 
tary  oflicials  of  every  place  should  caMj 
examine  the  drains,  water-closets,  veolrJstioB, 
&c,  of  every  courthouse,  and  notices  sbooid 
be  posted  warning  people  recovering  baa 
any  infectious  disease  from  entering  into  the 
court.  See  Black  Assizes,  VENTiunos. 
Disinfection. 

Cream  is  that  portion  of  the  milk  vhifih 
rises  to  the  surface  on  standing.  It  i<  ^^7 
milk  rich  in  fat. 

The  following  table  shows  the  compoiitwA 
of  six  samples  of  genuine  cream  sBilyis^  ^^ 
Mr.  Wanklyn  :— 

1.       t.      a       4       1     •• 

72-20  71-2  W30  «017  M**!?, 
19-00  14  1  18-87  33^  3817  «« 


ar,^ 


8-80  14-7  14  77    6-81   8-81  •^^ 


Water 

Fat 

Milk,  sugar,] 

caselDe, 

and  ash 

Cream  it  rich  in  butter,  a  quart  of  ff"^ 
cream  generally  yielding  from  13  ol  to  15  <*• 
of  commercial  butter.     In  good  sessoos,  wh» 
the  cows  are  fed  on  rich  pasture-land,  sqo>'' 
of  cream  will  often  yield  about  16  os.  of  butt*; 
and  if  thoy  are  fed  on  oilcake,  as  mu^  * 
from  22  oz,  to  24  oz.  are  obtained.   B**" 
called  clotted  cream  of  Devonshire  ii  tkw 
prepared.    The  milk  is  allowed  to  stand  for  * 
day  to  allow  the  cream  to  rise ;  it  ii  t^ 
strongly  heated,  but  not  allowed  to  boil;  ^ 
heat  coagulates  some  of  the  caseins,  and  ^ 
cream  is  involved  in  the  ooagulum. 

The  analysis  of  cream  is  conducted  on  enctily 
the  same  principle  as  that  of  milk;  balit 
must  be  weighed,  not  measured,  and  smiQcc 
quantities  may  be  evaporated  to  diyneM  ii 
order  to  estimate  the  water,  if  the  ratio  oi 
the  water  to  the  solids,  not  fat,  is  iaclitti& 


HnlieD  m^  be  nupeoted ;  for  thu  ratio, 
in^  DCOuioiuUy  diitorbed  by  lome  of 
nMini  riling  witli  the  f^t,  ia  precticBll]' 

isml  idaltcntioDi,  ancli  u  carlxiiuite  oE 
MBi,  will  be  detected,  if  preient,  la  tbe 
Suliiix. 

l«Aes  (infant  Mjlumt)— Tbsu  arecba- 
U  iutitutiona  irbere  childrCD  of  both 
V  np  to  the  age  of  aii,  are  admitted  doc- 
ba  day,  and  receire  proper  csre  and  edu- 
ii,wbil»ttheitmother»arB«twork.  They 
II  to  bave  been  fint  originated  by  Ober- 
lia  weU-kuoini  Proteatant  paator  of  the 
«.  They  were  definitely  eatabliahed  in 
»  about  tbe  year  1826.  In  1837  there 
in  Fiance  261  atiln,  admitting  daily 
(children;  in  1840  thej  hadincreuedto 
and  in  I860  they  bad  again  increnied  to 
atilii«d  by  300,000  children.  Cricha 
been  introduced  into  England.  There 
■nral  in  London,  wbich  are  foacd  very 
il,  and  a  benefit  to  tbe  poorer  claAAea. 

■MMttbrix  PolTapont— A  plant  or  fan- 
elon^ng  to  a  newgenoa,  andto  which  tbe 
t  name  waa  given  by  Dr.  Cohn,  who  dia- 
Jtd  it  in  well-water  at  BresUu,  in  a  part 
1  fat  the  prevalence  of  typhiu. 

raoMrte,  or  XrMMOt*  (C„H,«0„  or 

i«0,l,  ip.  gr.  l-OSZ  — Thia  is  a  peculiar 
tanee  diacorered  bj  Reichenbaeb,  and  ao 
•d  from  ita  autiieptic  propertio  (aptat, 
;  twnip,  preasr»er).  The  true  eomposi- 
of  cmoiate  ia  not  definitely  aettle d. 
ilkr  coDiiden  it  aa  methylexjkreaylic 
(BC,(CH,)B,0,). 

ii  obtained  amongst  tbe  prodncta  of  the 
UatioD  of  wood  tar,  and  ita  purification 
ficolt  and  tedioDa. 

If  before  it*  diacover;  by  Beicbenbach, 
u  a  eompoDent  of  Agua  Binelli,  the  com- 
Hm  of  which  wa*  kept  aeoret  in  Italy  tor 

waote,  when  pnre,  ia  a  colourlaaa  oily 
id  of  gnat  refractive  power.  Ita  taate  it 
lot  and  CBOatie,  and  the  yaponr  ia  ei' 
■•ly  irritating  to  tbe  eyea.      It  bails  at 

P.,  and  ii  »tm  fluid  at  166=  F.  It  is 
Ilia  in  all  proportioni  in  acetic  acid,  alco- 

ctber,  benzole,  naphtha,  biinlphide  of 
m,  the  esaential  and  fatty  oila,  ammonia, 
petaah ;  bat  it  ia  aparingly  tolnble  in 
T  (aboat  1  in  80).  Omelin  itatea  thnt 
r  eontaining  ao  imall  a  quantity  a*  1  in 
WmeUaotamoke. 

■Mote  ia  decompoaed  b;  the  attoDg  aoida. 
dncsB  the  nitrate  and  acetate  of  ailTer,  ia 
iSed  bj  chlorine,  and  ia  a  aoWent  tor 
^uma,  iodim,  aulphnr,  the  rtiini,  the  al- 
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katoida,  indigo  bine,  the  aoetatea  and  chloride 
of  caldum  and  tin,  and  acFeral  other  salta. 

Oreoiote  precipitatea  albumen,  altbough 
the  aqueoua  aotation  ia  neutraL 

Creoaote  ii  inSammable.  It  bnnu  with 
difficulty,  with  a  amoky  flame.  A  alip  ot 
deal  immeraed  in  creoaote,  and  then  dipped  in 
hydrochloric  aoid  and  allowed  to  dry  in  the 
air,  acquirei  a  greeniih-bluo  colour.  It  tnma 
a  ray  of  polariaed  light  to  tho  right,  which 
eaaily  diatinguiahea  it  from  carbolic  acid, 
wbich  turuB  a  lay  of  polariaed  light  to  the  left. 

Few  aubatancei  are  more  adulterated  and 
impure  than  commercial  creosote.  Much  of  it 
is  nothing  but  carbolic  acid  flflvourcd  with  creo- 
aote. In  other  cases  it  is  a  mixture  of  creo- 
sote, picamar,  and  light  oil  of  tar.  The  purity 
of  oreoaote  rosy  be  known  by  tho  following 
testa:  1.  It  should  be  perfectly  soluble  iir 
acetic  acid.  2.  Mixed  with  water,  not  more 
than  -^  should  diaappeer ;  if  more  than  i^ 
diaappear,  it  baa  probably  been  adulterated 
with  water.  3.  Its  aqueoua  solution  il  per- 
fectly neutral,  and  there  ia  no  reaiduc  floating 

Creoaote  is  a  powerful  antiaeptic  It  pre- 
aervea  all  animal  sobstancea.  Smoked  hama, 
&c,  are  really  preaerred  in  great  measure  by 
the  creosote  which  the  snioke  contuQL  In 
the  preaervation  of  meal  it  acta  in  two  ways — 
by  arresting  putrefaction,  and  by  preventing 
the  Acceaa  of  insects,  for  it  is  a  true  insecticide, 
and  a  aaucer  containing  a  few  drops  of  creo- 
sote will  keep  a  pantry  very  free  from  fliea. 
Its  disinfectant  properties  are,  it  may  be  sur- 
mised, high,  but  it  baa  never  been  used  on  a 
large  scale,  ita  piace  having  been  taken  to  a 
great  extent  by  carbolic  ncid. 

Creoaote  ia  used  in  the  arta  aa  a  preservative 
of  all  kinds  of  organic  substances.  It  is  em- 
ployed in  medicine  Imth  externally  and  inter- 
nally, and  it  has  been  uaed  as  an  adulterant  to 
give  a  smoky  flavour  to  a  made-up  whisky,  ke. 

OriUalBm— .See  GoItre. 

CJroton  oa-Sa  Oils. 

Cronp — Tho  croup  of  English  nriteni,  ns 
Dr.  G.  Johnaon  haa  ably  ahown,  confoaes  to- 
gether two  distinct  afFectiona  ;  one,  a  spasm 
of  tbe  larynx  {LaTyagitmut  ttridulvi),  not  a 
fatal  disease,  although  death  occasionally  re- 
sults ;  the  other,  true  diphtheria,  with  the 
characteristic  exudation  in  tho  larynx.  Stt 
Diphtheria. 

Onbio  BpMM— To  muntain  tbe  parity 
of  the  air  in  rooms,  public  boildingi,  ke..  the 
cubic  apace  should  be  large  enough  to  permit 
the  passage  of  3000  cubic  feet  of  air  per  head 
withoDt  producing  any  perceptible  draughti. 
Profeaaor  Pattenkofer  foand  that  by  means 
of  artificial  rantilation,  and  with  the  aid  of 
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the  htMt  meclianHtU  coDtriTuice*,  the  air  in  a 
ehamber  of  424  cubic  feet  ciu  be  renewed  lU 
timca  per  hour  vithout  oreatbg  an;  appreci- 


ID  boiplul  iranls  lu  Uie  Irnpici     „  laoo 

In  the  cemiDon  loJgiDg-hODeei,  30  lupcr- 
licial  and  2-10  cubic  feet  are  nllowed.  In  the 
Heotiou  buuflca  of  the  mttropohtan  police,  50 
feet  BUperficial  and  150  cubic  feet  bio  giren. 
The  Poor  Law  Board  allows  300  cubic  feet  for 
erei;  healthy  |>enaa  in  ilormitoriei,  and  fram 
850  onbio  feet  and  upwnrda,  according  to  cir- 
cutnaUncea,  ai  tar  a<  1200  feet,  fur  every  sick 
pcnon.  In  Dublin  an  allowance  of  300  cubic 
feet  ia  required  in  the  regiatered  lodging- 
hounea.  In  the  Prussian  armr  the  allowance 
ia  495  cubic  feet,  the  sujierficial  space  being 
42-45  aqaare  f< 


the 


apace 


a  700  tt 


feet  iPi 

The  London  School  Board  have  given  in  a 
general  schoolroom  10  square  feet  per  achular, 
and  in  graded  achuols  9  square  feet — the  height 
was  ordered  to  bo  13  feet— making  130  and 
117  cubic  feet  reapcctively. 

To  measure  cubic  space,  simply  multiply 
the  three  dimenaiona— length,  breadth,  and 
height.  Should  ilie  room  be  of  irregular  form, 
semicircular,  containing  man;  angles,  &c., 
then  the  ordinary  rulea  for  the  measuiement 
of  the  area  of  circles,  aegmonta,  trianglea,  lie., 

ahould  also  be  measured  and  adrled  to  the 
amount  of  cubic  space.  Solid  masKsof  furni- 
ture, projections,  cupboarda,  &c.,  should  also 
be  measured  and  their  cubic  contents  deducted 
from  that  alreiHly  taken.  Bedding  occupies 
a  certain  amount  of  space,  and  tlie  fact  that 
the  bodies  of  persons  living  in  the  room  take 
the  place  of  a  certain  quantity  of  air  should 
not  be  forgotten.  A  soldier'a  hospital  mattress, 
pillow,  three  btankcta,  one  coverlet,  and  two 
■heeta  will  occupy  almost  10  cubic  feet.— 
(PaBKIs.)  And  a  mau  of  average  size  dis- 
places about  1^  U>  t  cubic  feet  of  air.  Set 
Ventilation. 

Gnnln  Sa*(U— The  cumin  plant  {Cvmi- 
num  Cjfininu in),  belonging  to  the  natural  order 
Vmbtllijeriri,  ia  a  native  of  Upper  Egyiit,  but 
is  extensively  cultivated  in  Sicily  and  Malta. 
The  seeds  are  much  used  in  the  making  of 
curry  powders;  they  are  larger  ihao  anise, 
and  of  a  light  browa  or  greyish -yeEovf  colour 
— lometbing  like,  but  larger  than,  a  caraway 
■eed.  Each  mericarp  has  five  primary  ridges, 
which  are  fUiform  aud  foraished  with  very 


fine  piicklea.  The  tour  aecondaiy  ridps  an 
prominent  and  prickly,  and  under  eschthiR 
is  one  vitta.  These  seeds  hsTO  a  puliir 
medidnal  taste  and  smelL  The  teedi  do  mt 
contain  starch.    Ste  CCBBi  Powdu. 

Onpralmn—  A  form  of  ditinfedsit  d^ 
signed  by  Dr.  Bond,  Medical  Officer  of  EtaHh 
to  the  GloQceatenhire  Combined  SssitHy 
Diitricta,  eompoKd  of  a  combinsliin  li  tbg 
solphatAS  of  aluminum  and  coppar  vith 
potassic  dicbromate  and  terebene.  Dr.  BebJ 
claims  For  this  combination  the  [ollDfiiil 
advantagea  :  {a)  the  higbeit  power  of  aafi- 
lating  albumen  practically  arailabli:  |N  a 
aimilarly  high  antiseptic  power;  \c)p^ 
activity  as  a  deodorant,  due  partly  to  tin 
action  of  the  metallic  salts  upon  sulpliintltd 
hydrogen,  ammonia,  fee.  partly  to  U)t  u^ 

CDvchanical  effect  which  the  latter  bodj  Iw 
in  preventing  dissemination  of  gaaai  fm 
liquid  anrfaces  by  forming  over  thsmuli- 
permeable  film. 

Ourtnmut  Arrowroot— iSw  Stjjcb. 
Card— Curd  coustitntes  the  baaiicf  ilwas 

It  ia  coagulated  easeina  which  has  inrdnd 
and  carried  with  it  the  suspended  aiift 
globales.  Curd,  therefore,  coniiati  ol  lbs 
nitregenoua  portion  of  milk  mixed  with  As 
chief  part  of  its  tatty  element    SttCBBtt. 

Mile,  Jec.    ' 

Ctimwta— The  so-called  enmntB  ^i^ 
are  used  in  cakes  and  puddings  ooeititiits  I* 
dried  fruit  of  avine  which  grows  in  th«l!«»» 
Islands,  anil  yielda  a  very  small  berry.  ^ 
word  "  canant,"  as  there  employsi).  iiiW' 
ruplion  of  Corinth,  whore  the  fnut«»«'* 
merly  proiluced.  The  entrants  of  ont  [U*" 
are  varieties  of  the  Riba  Tvbrmn  acd  SA" 
aiirram  (Linn.)  The  first  includta  red  *" 
rants,  and  the  second  white  cumita.  "* 
fruit  of  both  theae  varieties  ia  genllj  »o*^ 
loua.  cooling,  and  wholesome.  The  (111*" 
the  black  cumuit  is  slightly  aperient 
ComftiUUm  ofCuTTiBiti  Cinain). 

^i'"""'"'-         ■-     ,«    .« 
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' — Cnn7  pomlers  are  n»e- 
g  k  reliih  to  tbe  otberviae  indpiil 
Ij  UkcD  in  the  East,  and  for  the 
w«  DM  them  with  the  almoit  fla- 
rtnrei  of  lice  nod  cliickea,  rsbbit, 
t  oompoiitiini  of  the  Ceylon  tiarrj 
ieh  is  anullj  allaved  to  be  the 
cording  to  Dr.  Balfour,  u  follows  : 
(Teen  gin^r,  two  fragmenti  of 
r  ooriuider  and  cumiu  leedi,  lii 
I,  one  dry  obilli,  ei^ht  peppercoTD^i 
»  of  tnnncrio,  half.  ■  do«ert->pooD- 
t,  half  a  cocoa-nut,  and  half  a  lime  ; 
•eeuary,  to  hate  it  in  perfection, 
ude  the  iBine  daj  on  vbich  it  it 
i. 

■dtiltented  eurtj  powder,  m  met 
icmmtry,  generally  coniiata  oftnr- 
kpepper,  coriander seeda,  cayenne, 
tardamomii,  cumin,  ginger,  all- 
Jorei :  the  three  latter  ■ubttancei 
intly  omitted.  A  cletcrijilioa  of 
nut  ingredient!  will  be  foand  id 
<  under  their  aeTeral  headingi. 
7  powder  of  commerce  ii  seldom 
)  adnlterationi  that  bave  been  de- 
jround  riet,  poltito  ttarek,  rtd-ltad, 

\»  of  Potaaalimi— Sw  Potas- 

I*  of  BOvMr— &e  SiL\-EB. 
rlmn  Intybtia— SM  Chicobt. 
m   Qnsdiiooraia,    or   Wator- 

nerally  very  common  in  the  apring, 
found  within  1  or  2  feet  of  tbe 
Hey  occnr  in  »o  many  good  wateri, 
cannot  be  considered  as  indicating 
-ooa  impuritp.  Tbe  C^lojn  qaadri- 
en  first  born,  is  totally  unlike  its 
ing  of  an  oToid  shape,  having  only 
inteDiue  and  two  fiaira  of  feet.  Id 
Its  the  ADimal  reaches  iU  perfect 
}  pun  of   antennie,    f 
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OyaUoorel  are  forms  of  embryo  tenia  or 
tapeworms  which  infest  the  bodies  of  animals, 
and  these,  when  taken  into  tbe  system  of 
an  appropriate  subject,  by  eating  the  iofestad 
flesh  or  otherwise,  become  developed  into 
lapewonns;  they  are,  therefore,  although 
separate  parasites,  extremely  unlike  tape- 
womu  —  in  point  of  fact,  only  a  stage  of 
develepmeut  in  the  life-hiitorj  of  the  tape- 
worm, just  as  tbe  chrysalis,  in  the  insect 
world,  is  an  intermediate  stage  between  the 
maggot  or  caterpillar,  and  the  fnUy-deTel- 
oped,  winged,  mature  insect. 

The   following   are   tbe   mora   important 

cjsticerci  t— 

1.  CjiitUxrca*    Ula  uUuloUt  —  the    cysti- 

Teas  of  tbe  Tani  euotivm.  found  in  man,  in 

le  pig,   oi,  hone,   camel,  sheep,  and  roe- 


2.  The  cyiticeixiua  of  the  Tania  mtdio- 
eaiitUata  found  in  tbe  muscles  and  internal 
organs  of  cattle, 

3.  The  cysticercuB  of  tbe  Tccnia  laarginata 
found  in  cattle,  sheep,  horses,  the  reindeer, 
sqnirrels,  in  various  monkeys,  and  ocoasionaUy 

Tbe  Cyaictrau  cdlvloia  is  a  parasite  very 
frequency  met  with,  more  especially  in  pork, 
which  when  attacked  by  it  is  generally 
known  as  "  measly."  According  to  Professor 
Gan^ee's  communication  in  the  "  fifth 
Iteport  of  the  Medical  OtBcer  to  the  Privy 
Council,"  1S65,  nt  least  3  per  cent.,  snd  pro- 
bably  6  per  cent.,  of  the  pigs  in  Ireland  are 
thus  affected. 

The  Ci/itlnrcui  ctllvlaia  is  in  the  shape  of 
a  little  white  glistening  conical  vesicle,  vary- 
ing  in  size  from  the  ,jti  "t  an  inch  long  end 
Yia  broad  to  a  size  of  ^  of  an  inch,  or  even 


Fie  S3. 

'esicle  the  baad  of  a  t: 
row  transversely  -  c 
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TiBHIA,  and  it  csnu  be  retracted  vithin  or  pro-  | 
traded  (rom  the  veiicte.  In  mnsde,  or  in 
firm  tUauea,  a  ojit  ii  deTeloped  around  the 
)ianiiite  at  the  oi]ieaM  of  the  tiune ;  in  ' 
CBvitiee,  luoh  ai  in  the  veiitriclei  of  the  brain 
Knd  in  the  e;o,  tliia  external  cfit  ii  abient, 
and  the  paratite  ma]'  develop  to  ■  very  large 

Fig.  22  iihovi  the  head  of  the  embryo 
Cpiticeretu  etllulota  from  meaily  pork. 

The  ijiDptomB  of  meailea  in  tlie  pig  are 
i>1>icnre  :  tlie  animnl  ii  dull  and  off  its  food, 
there  ia  tendemeai  in  the  groin  and  swelling 
in  the  ihoDldcr ;  but  thew  aymptoma  may  alt 
be  uliseat.  It  may  be,  however,  found,  during 


life,  in  the  tongue,  specially  nndenintl  it, 
in  the  aubliDgnal  gUndi ;  it  mayalwbedit- 
the  oonjnnoUva,  and  in  tlie  UUt 


of  mBDoa*  membrai 


From  the  eiperimenla  of  Profeuor  Ltockirt 
of  GleMen,  it  appaui  certain  that  mu  m; 
become  iufeited  with  the  Tania  uAt- 
eantilata  by  eating  imperfeotly-ooDktd  ml 
or  beef  affeoted  with  cjiticenn. 

Thi<  cjTitioercua  ii  vetj  aimilir  in  tpjKU- 
ance,  in  liie,  kc,  to  the  one  pranonj;  it- 
acribed  i  it  may  be  diagnoted  by  itt  but' 
leta. 


D. 


J  •alntuiM  if  DOW  Urgety 

wlbfiuBniiaoputiformoUDtiag  uiuoltmied 
M^taeth.  hair,  *Dd  iii«tl3na«  vhichhsTe 
Mt  bwdsned  in  ■loohol  or  chromic  >cid. 
ti.  Ehin  givea  ills  followiag  receipt  for  pre- 
■riifitiii  fluid:— 

k)  tinm  dunnui',  4  oi.;  oil  of  tnipentine, 
■  tt\  dinolrc  and  filter. 

(i.|  Gnm  mwtic,  ^  "*■;  chlorafonn,  2  oz.: 
liHlit  ud  filUr.    Add  lolatioii  a  (o  itila- 


wtictber  of   fouudfttioni   of 
Wkb,  al  floon,  or  of  olothing,  ii  ■  leoogniaod 

aue  o(  >  gnat  viriety  of  dueues. 

^itCDipu  hare  b««n  naentlf  made  to  eati- 
Wt  tLc  liimpneu  of  KalU  qaaQtitativelj. 

1.  r.liugeD  tZeiUchrift  filr  Biologie,  i. 
li;-S62l  obtaineil  B0«1  remlta  by  tdklng  a 


r  froi 


Ibe  wall   H 


r  it,  thi 

111  of  the  mortar  before  and  after  the 
<T(ntum  being  carefully  taken,  and  the 
Clnace  eipreaied  a*  the  mediaaUallii-eoni- 
'*X4  nter,  Laatly,  the  cAcniea'/jf-comhined 
•Xttwii  ertimated  by  pauing  carbouio  anhj- 
^DXT  the  mortar  and  again  weighing  it. 

IiptrimeDta  of  thii  kind  carried  out  at 
Klnicli  ihowad  the  gradual  drying  of  the 
*^  irilh  age,  and  the  retardation  of  the 
'^Tiit  proceu  in  huildinga  in  confined  litua- 
I>«u,ihtRi  the  air  haring  but  little  moTC- 
'Hnl  Ucomea  aatuiated  with  moiituje,  bo 
"■Itbe  nter  can  no  longer  evaporate  fmm 
''•Will. 

.  ttt  ibiolnt*  amount  of  moiitnre  allowable 
"Uf^veD  locality  depends  on  the  material 
>'*tiicli  t)ie  buiue  i>  built,  the  aeaun  of  tbe 
J"'.  Uid  local  conditiODa,  J.  Glfiaagen  con- 
"^n  diit  the  moiiture  OD  the  walla  of  bou>e> 
"UoBleh  ahuuld  not  exceed  1  per  cent,  of 
'^auirtii;  bat  no  ciperiments  of  the  kind 
"Pptvio  have  boen  uodertaken  in  England. 
<  Dattp-proof  Conraa*— Thii  ia  a  name 
P'n  b)  builders  and  architect*  to  an  arraoge- 
*«>1  ii  tbe  walli  of  bouaea  to  prevent  the 
^p,iri>iDg  from  the  foundation  by  capillary 
■ilnetiun,  from  going  upwards  all  over  a 
>«M.  Viriooa  kindi  are  in  us«.  The  moat 
iMpla  r,ne  ia  a  double  coune  of  alatoa,  in 
mani,  laid  along  the  top  of  the  walli  juat 
they  emerge  above  the  ground-line.  The 
n  *kmp  oonru  ia  laid  to  be  a  vitrified 
aawue  tile,  perforated  with  hoba,  about 


Ij  inch  thick.  Thia  ventilatei  the  floor, 
prevent*  dry-rot  in  the  timben,  and  acta  aa 
an  eflicient  damp-proof  courae, 

D^hnla  Pules  (Wnter-rloa)— Thin 
animal  ia  foond  in  ao  many  good  waten,  that 
ita  pretence  can  acareely  bo  coniidered  an  in- 
dication of  dangeroaa  impurity.     See  WatbB. 

Duvel  [Loliunt  temulmtamy-Tbia  poiaon- 
oua  gtaaa  freijuantly  becomea  mi»ed  either 
with  the  flour  of  wheat  or  aonie  other  cereal 
farina.  The  effect!  of  theaeaeeda  on  man  are 
deacribed  by  Fereirn  as  being  headache,  giddi- 
ne»,  languor,  ringing  in  tbe  ean,  confnaion 
of  light,  dilated  pupil,  delirium,  heavineu, 
aoDinolency,  trembling  convuliiana,  paralyaia, 
and  great  gaitro-iiiteetinal  irritation.  Seeger 
aayi  that  one  of  the  moat  certain  aigna  of 
poisoning  by  them  ia  trembling  of  the  whole 
body. 

All  the  inmatea  of  the  poorhoHae  at  Shef- 
field, to  tbe  number  of  eighty,  wers  attagked 
with  analogoUB  symptoma  after  a  meal  of  oat- 
meal porridge,  and  it  waa  auppoaed  that  theaa 
ill-eflTecta  aroae  from  the  preaeuoe  of  darnel  in 
the  meaL  On  the  authority  of  Di.  Kingiley 
of  Koacrea,  Dr.  Taylor  statea  that  in  the 
month  of  January  16M  about  tliirty  people 
auffered  aevercljr  from  the  effeota  of  bread 

prison  at  Culogne  sixty  peiaone  aufi'ered  from 
tbe  uae  of  a  bre^-meal  containing  a  drachm 
and  a  half  of  Lolivia  lemulentum  in  6  ooncea 
of  bread. 

Monaicur  C  Baillet  and  Filhall  made  lome 
valuable  eiperimonla  a  few  yean  ago  on  the 
action  of  the  watery  extract  and  the  oil  of 
ilamel  in  animals. 

The  oil  Gitrnctcd   from  3  kilosrammea  of 


iolcnt  n 


r  upon 


lueing  increnacd  frequency  of  Cha 
heart's  action  and  of  the  respiration,  followed 
by  tremora  of  the  whole  body,  passing  into  con- 
vulsions, death  taking  place  in  a  aomnolent 
state ;  or  if  the  doae  be  amnll,  a  sleepy,  atupid 
aapect  invariably  preceiiiiig  recoveiy.  The 
poll  mortem  appearantes  showed  congestion  of 
the  brain  ami  spinal  cord,  congestioii  of  the 


if  the  ai 


gorgement  of  the  liver. 

The  watery  extract,  when  given  by  the 
mouth  in  very  large  doaea,  causes  but  very 
slight  aymptvma  in  horaea,  but  given  to  dogs, 
cats,  Sc.  iCamiivra),  is  rapidly  fatal ;  but 
when  a  large  doie  of  the  extract  (that  from  4 
kilogrammei  of  the  plant)  was  injected  into 
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the  veini  of  an  old  horse,  the  aoimal  died  >ft«r 
three  days  of  great  Buffering,  the  ■ymptomi. 
being  very  limilBr  to  thoie  produced  by  the 
oil.  But  in  addition,  there  was  a  profnse  uJi- 
vatioD  i  tbe  uriDewBB  icaaty,  thick,  dark,  and 
offeniive  ;  and  a  large  cedemntoua  awelling  of 
the  chest  appeared.  After  death,  engorge- 
ment of  the  kidneya  and  liver,  redneaa  of  the 
peritoneuiD  and  atomach,  and  codgeition  of 
the  isteBtiueB,  were  the  principal  lesionB  ob- 

The  chemical  teata  for  damol,  when  mixed 
vith  flour,  are  of  a  very  uniatiafactoiy  cliarac- 
tcr.  Viewed  beneath  the  mioroacope,  the 
flour  of  the  darnel  aeed  presopta,  according  to 
Dr.  Uauall,  the  following  appearance ;  The 
starch  corpDscles  are  polygonal,  and  resemhle 
in  tbia  reapeet  tboae  of  rieo.  They  are,  ho*- 
over,  mach  amaller,  and  frequently  united 
into  eoDiponnd  grains  of  variouB  aiiei,  the 
larger  graina  oonsiating  of  aome  fifty  or  siity 
starch  corpuscles. 

Tbe  atructure  of  the  tesU  ii  very  different 
from  that  of  either  rice  or  oat,  or  indeed  an; 
(if  the  other  cereal  grains.  It  ia  formed  of 
three  coata  or  membranes.  The  eclla  of  the 
outer  coat  form  but  a  single  layer,  and,  cod- 
traty  to  the  arrangement  which  exiati  in  the 
oat.  tlicir  lung  aiea  are  diipoaeil  transvcrselj, 
in  which  reapect  they  reaemhlo  rice-  TLo 
fibrea  of  tho  liuak  of  rice  nnd  the  cells  of  the 


re.  ligi 


very  diat 


other  respects.  In  the  former  the  cells 
long  and  narrow,  forming  fibres,  while  in  the 
latter  they  are  bat  between  two  and  three 
times  as  long  aa  broad.  The  cells  of  the 
secnnd  coat,  which  arc  ranged  in  two  layers, 
follow  a  vertical  disposition,  an  arrangement 
wliich  is  contrary  to  that  which  obtains  in  all 
the  other  cereal  grains,  with  the  exception  of 
rice.  The  cells  of  the  (hird  coat  form  but  a 
single  layer,   and  resemble    those    of    other 

Oat«B— The  date  is  derived  from  the  Phie- 
nix  daaiilifn-a,  or  palm-tree  of  Scripture,  h 
native  of  Africa  and  parts  of  Asia.  The  fruit 
ia  of  a  drupaceous  nature,  and  according  to 
Bflinsch,  the  fleiby  part  contains  5S  per  cent 
of  sugar,  accompanied  by  pectine,  gum,  to. 
Dates,  and  more  especially  dried  dates,  are 
very  nutritious. 

0>tnrU— An  alkaloid  obtainal  from  the 
■eeda  of  the  thorn-apple  {Datum  Htramonium). 
The  leeda  themaelvcs,  or  prepnrationa  from 
them,  are  employed  to  a  considerable  extent  in 
India  by  the  Thugs  to  render  their  victims  in- 
lensible.  The  alkaloid  was  considered  by  Dr. 
FUutauidothera  to  be  identical  with  atropia, 
but  the  physiological  propertiea  are  different 
[8a  BoMCBASOiT,  Ann.  de  Th£rap«utique, 
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1864,  p.  21)  DatOTia,  if  beated  in  i  tailc, 
STolvea  ammonia.  It  ii  aoluble  in  wiltr,  intb 
an  alkaline  reaction.  It  ia  predpitilad  b; 
tannic  acid  and  cbloriodide  of  potwiiB. 
Nitrio  and  bydrochlorio  add  dinoln  it 
without  change  of  colonr.  It  is  prco^ititid 
from  ita  solation*  by  alkoLes  In  the  t«mo(s 
white  powder.  Daturia  cryatallisea  in  ceIdd- 
less  qoadrungular  priams.  It  ia  hi^TpniHa' 
ouB  ;  one-eighth  of  a  grain  killed  a  ipami* 

The  principal  symptomi  of  datnrii-pnio- 
ing  are  insensibility  and  dilated  pnpDi.  &> 
Alkaloios,  &o. 

De*d,  Dupoaal  of— The  anciesi  iiettai< 
of  disposal  of  the  dead  were  various. 

The  ancient  Greeks  humt  their  dad  fno 
a  very  early  period  ;  ao  alio  did  the  BmiM 
for    a    time,   but   afterwarda   thej  tdoi^td 

Cremation  was  also  used  by  the  nndia. 
Celts,  Germans,  Danea,  Swedes,  NorwtgiM 
and  Sarmitians. 

The  Egyptians  embalmed  their  dead,  ud 
preserved  them  in  immense  stone  edifice! 

The  Ichthyophsgi,  or  Gih- eating  ailiiu 
aroimd  Egyi't  east  their  dead  into  tht  «a 

tion,  but  mostly  buried. 

The  Scythians  exposed  their  dead  to  tbitir. 

The  Chinese  neither  naed  intenuat  Mr 
cremation,  hnt  planted  tree*  and  buitn'' 
by  the  grave. 

ThoUiudoosin  part  burnt  their  dBd,W 
some  threw  them  into  sacred  riven^  or,  nds 
curious  still,  exposed  them  to  be  (•!<■  ^ 

In  modem  times  many  of  these  caiMi 
have  descended. 

The  Hindoos  still  endeavour  to  foDoAi 
ancient Dsagea;  bodies  yet  float intbaGsfK 
and  the  titent  Imoen  are  standing. 

The  New  Zealanden  have  a  curiau  coitM 
of  burying  their  chiefs  for  a  time,  sid  tie* 
unearthing  them  in  order  to  recover  the  on* 
nienta.  Some  tribea  place  the  body  is  •  ^ 
of  cage  until  the  fleah  falls  ihrongh.  ^ 
bonea  are  then  clcanaed,  and  preserved  "<'' 
reverence  in  a  little  house  elevated  vatr^ 

The  diB)>Dsal  of  the  dead  varia  ia  *»* 
parts  on  account  of  some  pecnliiritj  J  ~* 
locality-  At  Iquique  the  corpses  are  pi*" 
in  a  large  cave,  tbe  siJea  of  which  an  ttX'' 
ally  eaturated  with  nitre.  Here  they  sis  ?* 
served  indefinitely,  but  when  the  eave  ii  f>U 
there  ia  a  general  deliveiy,  and  pntiefx"* 
in  the'oiposod  corpses  is  rapid  eveaio"** 
dry  air.  In  like  manner,  the  CordeUi"'* 
Toulouse  had  a  church  in  which  Uw  *'' 
iliied  the  dead,  "a  property  not  belaD|is('* 


»  Duned  in  quicklime,  and  a 
Dundee  was  so  fearfal  lest  the 
ohild  should  he  distorhed,  that 
an  explosive  api>aratns,  which  was 
Uie  coffin. — (Sodthet's  Common- 
iii783.) 

ods  in  modem  use  are,  however, 
ImowB — 1.  Burial ;  2.  Cremation ; 
lent.  The  latter  method  is  treated 
k.  (iSee  Embalmino.)  The  two  re- 
m  will  now  he  considered. 
'  the  Dead.— Thin  is  the  method 
which  is  adopted  hy  all  civilised 
a  question  whether  it  is  the  best 
a  purely  sanitary  point  of  view, 
I ;  but  there  are  other  considera- 
as  popular  prejudice,  the  detec- 
10,  old-established  custom,  &c. — 
i  to  have  weight.  Other  methods 
he  dead  out  of  our  sight  have  been 
id  have  met  with  more  favour  than 
been  anticipated — e.g.,  cremation 
Hon)  and  deep-sea  buriaL  The 
iriainly  impracticable  for  inland 
is  it  in  harmony  with  the  feelings 
tnt  day. 

lOur  Haden  would  abolish  coffins 
and  substitute  wickerwork  filled 
.  The  proposal  is  new,  and  has  been 
Bd  with  great  force,  but  we  fear 
night  be  something  like  that  de- 
he  following  extract: — 
xmrse  of  walking  round  this  dty 
itsion  to  pass  through  one  of  the 
but  the  horrible  effluvia  from  the 
Sed  us  to  alter  our  course.     The 


lime— charcoal  would  be  a  good  application, 
if  it  were  not  for  its  colour,  which  to  some 
people  would  be  most  objectionable ;  the  saw- 
dust not  only  absorbs  obnoxious  gases,  but 
also  prevents  the  escape  from  a  badly-joined 
coffin  of  putrescent  fluids.  We  cannot  but 
think  that  it  is  safest  to  treat  all  corpses  as 
if  they  were  infectious,  and  to  have  a  very 
speedy  burial ;  the  time  we  would  fix  would 
be  at  the  end  of  three  days,  but  in  time  of 
virulent  epidemics  as  quickly  as  it  can  pos- 
sibly be  done,  certainly  within  forty-eight 
hours. 

The  material  that  the  coffin  is  made  of  is,  in 
a  sanitary  point  of  view,  of  great  importance  ; 
the  ^rand  and  essential  point  b  that  it  should 
be  impervious  to  air,  and  sufficiently  strong  to 
bear  for  a  considerable  time  a  good  weight  of 
earth. 

One  of  the  best  and  cheapest  coffins  is  that 
described  by  Mr.  Baker  in  his  evidence  before 
the  Sanitary  Commission.  The  body  is  first 
of  all  placed  in  a  common  shell,  and  then  the 
shell  in  a  coffin  ;  the  interval  between  the  two 
is  filled  with  boiling  pitch,  and  then  the  out- 
side coffin  is  coated  over  with  pitch,  so  that 
it  is  as  perfectly  air-tight  as  a  leaden  shell. 
If  required,  a  glass  can  be  put  over  the  face 
in  both  sheU  and  coffin,  so  that  a  jury,  for 
example,  could  inspect  the  body. 

In  the  Exhibition  of  1856,  at  Paris,  an 
American  artisan  exhibited  a  coffin  of  glass. 
This  material  can  only  be  looked  upon  as  a 
curiosity.  Leaden  coffins,  though  excellent 
and  durable,  are  too  expensive  for  general  use. 
It  is  not  so,  however,  with  a  patent  American 
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quiring  the  yisual  perception  of  those  hideous 
mummeries  against  which  the  late  Charles 
Dickens  lifted  his  voice !  Burial  at  night  would 
also  have  the  real  advantage,  in  times  of  epi- 
demic, of  lessening  the  probahility  of  spread- 
ing the  disease,  as  fewer  people  woidd  he 
about ;  and  it  would  strike  a  blow  to  that 
for^lish  and  often  repulsive  pomp  of  woe 
which  some  people  love  to  indulge  in,  even  to 
the  detriment  of  the  living. 

We  would  strongly  advocate  an  excessive 
depth  for  the  grave,  that  only  one  body  should 
be  buried  in  it,  and  that  there  should  be  suffi- 
cient space  between  grave  and  grave. 

The  depth  of  the  grave  varies  in  different 
countries.  In  Austria  the  depth  adopted  is 
6  ft.  2  in.  ;  in  Hesse  Darmstadt,  from  5  ft.  7 in. 
to  6  ft.  6  in. ;  Munich,  6  ft.  7  in. ;  Stuttgard, 
6  ft.  6  in. ;  Russia,  from  6  ft.  to  10  ft.  In  our 
own  country  the  practice  is  generally  to  make 
the  depth  about  6  ft.,  but  then  coffins  may  be 
placed  one  on  the  other,  so  that,  as  an  actual 
fact,  they  often  very  closely  approach  the 
surface.  The  regulations  followed  at  Stutt- 
gard are  much  to  be  commended.  In  the 
cemeteries  there,  the  space  allotted  for  each 
grave  is  an  oblong  piece  of  land  10  ft.  in  leVigth 
and  5  ft.  broad.  In  France  the  graves  vary  in 
depth  from  1|  metres  (4*921  ft.)  to  2  metres 
(6-561  ft.)  They  are  8  decimeters  (2*264  ft.) 
in  breadth,  and  distant  the  one  from  the 
other  from  3  to  4  decimeters  (11  "911  in.  to 
1-132  ft.) 

There  is  some  practical  difficulty  in  laying 
down  a  universal  law  for  the  depth  of  graves, 
on  account  of  difference  of  soil,  height  of  the 
subsoil  water,  &c.  Still  we  would  strongly 
recommend,  where  possible,  a  minimum  depth 
of  8  ft.,  and  that  in  the  selection  of  ceme- 
teries it  should  be  made  ewontial  that  neither 
rock  nor  water  should  be  found  within  10  or 
12  ft.  of  the  surface ;  or  if  the  soil  is  damp, 
that  it  should  be  deeply  drained.  Tlie  lower 
part  of  the  grave  should  in  most  cases  be  well 
lined  with  clay.  It  should  never  be  lost  sight 
of  that,  in  the  interests  of  justice,  we  should 
strive  to  keep  every  body  from  decay  for  at 
least  a  month  or  so,  and  it  is  pretty  certain 
that  the  looser  the  soil  the  more  air  it  will 
Contain,  and  that,  all  other  things  being  equal, 
the  quicker  decomposition  will  set  in.  "NVe 
would,  therefore,  have  a  supply  of  clay  in 
every  churchyard  and  cemetery  where  the 
soil  is  not  clayey,  and  the  coffin  should  rest 
on  and  be  covered  with  it.  The  length  and 
breadth  of  each  burial  allotment  for  adults 
should  be  8  ft  by  4  ft. ;  for  children,  propor- 
tionately less.  There  should  only  be  one 
body  buried  in  the  same  grave  for  many  years, 
even  in  the  most  preservative  soils.  The  sise, 
then,  of  a  new  burial-ground  or  cemetery  for 


a  town  or  district  should  be  large  enough  to 
contain  the  bodies  (calculated  from  the  aT^ 
rage  death-rate)  of  those  that  may  be  expected 
to  die  in  many  years  to  come ;  it  should  titea 
be  divided  into  two  halves,  and  one  hilf  shooU 
be  used  until  full  before  the  other  half  b 
utilised. 

In  order  to  utilise  oemeteries,  it  mut  be 
presumed,  first  of  all,  that  no  brick  gnTct 
nor  family  vaults  should  be  allowed;  tbst 
the  bodies  themselves  should  be  at  the  diptii 
already  stated;  that  they  should  not  be 
utilised  until  seventy  or  eighty  yein  after 
the  fast  buiriai ;  and  that  two  or  three  yean* 
notice  of  the  reversion  of  the  cemetoy  to 
secular  uses  should  be  given,  and  permiaiion 
accorded  to  any  relatives  to  remove  the  dut 
of  their  ancestors,  if  they  desire  ii 

Popular  prejudices  are  at  present  apioit 
any  utilisation  of  cemeteries,  on  aooooot  of 
desecration— a  very  proper  feeling  when  the 
death  is  recent ;  but  it  is  idle  to  talk  of 
desecrating  human  dust  centuries  old— aoMre 
matter  of  sentiment,  followed  so  little  in 
practice  that  hardly  a  king  of  Engbnd  hn 
been  allowed  to  rest  in  peace.  Eveiy  time 
a  church  is  repaired,  or  an  old  gravejaid 
opened,  this  desecration  is  committed  br 
more  wantonly,  and  in  a  more  repols^ 
manner,  than  could  ever  occur  in  the  method 
suggested. 

Cremation  (the  burning  of  the  dead).— TMi 
very  ancient  method  of  disposing  of  tiiedeid 
has,  in  modem  times,  been  to  a  certain  extvt 
revived.     In   England  a   society  hu  bitt 
formed  to  introduce  the  practice,  and  in  Oar- 
many  cremation  has  also  made  some  progreafc 
Different  experiments  prove  very  oondoaivrilyf 
that  a  body  may  be  burnt  without  odomrandat 
a  comparatively  small  cost.  Sir  Henry  Thonp' 
son  consumed  a  bo<ly,  weighing  227  UHt* 
a  furnace  invente<l  by  Dr.  W.  Siemeni,i* 
fifty-five  minutes :  the  ashes  weighed  aboit 
5  lbs.    The  essential  feature  of  thii  fonaci 
is  that  it  contains  a  cylindricid  vessel  7  (^ 
long  by  6  ft.  in  diameter.    This  is  heakd 
white  hot  (2000"  F.),  and  then  the  body  if  't» 
troiluced,  the  gases  emitted  going  over  abif* 
surface  of  strongly  •  heated  firebricks.    ^ 
H.  Thompson  suggests  the  following  sketch  li 
cremation,  if  universally  adopted:  "Wh« 
death  occurs,  and  the  necessary  oertifieste  has 
been  given,*  the  body  is  phiced  in  a  B^ 
wood  shell,  then  in  a  suitable  outside  !•* 
ceptacle  preparatory  to  removal  for  religWM 
rites  or  otherwise.    After  a  proper  time  kM 
elapsed,  it  is  conveyed  to  the  spot  where  or 


*  sir  II.  Thomp.son  very  properly  sarftests  Ml 
officers  be  appointed  to  examine  and  certify  iolo  al 
cases  of  death.  Tboy  would  hold  a  position  aimilH 
to  the  nUdecin  virifiecUeur  of  France. 
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be  performed.    There  nothing  Justioei  may,  on  a  certificate  signed  by  a 

yj  the  last  attendant  or  attend-  legally-qoalified  medical  practitioner,  oider 

B  placing  of  a  shell  within  a  removal  of  a  corpse  to  a  mortuary  in  certain 

kment,  and  the  closing  of  the  cases.    See  Mortuabt. 

It  slides  down  into  the  heated  Interment  within  the  walla  or  underneath 

is  left  there  an  hour  until  the  any  church,  or  other  place  of  public  worship, 

nget   have  taken   place.    The  built  in  any  urban  district,  since  August  31, 

I  plaoed  at  the  disposal  of  the  1848,  is  forbidden  under  a  penalty  of  £50.— 

-(Sir  H.  Thompson,  Cremation,  (H  &  12  Vict.  c.  63,  s.  83.)    See  Infectious 

Diseases,  Mortuaries. 

I,  and  almost  insuperable  ob-  Deadly    mffhtahade  —  Su    Atropia, 

>  facility  with  which  cremation  Hemlock,  &c. 

certain  crimes,  such  as  poison,  .^     - ««   ^         ^     ^                         ^ 

x'x    •     au             •          'vi  Deaf  BSates — Ste  Blindness  and  Deaf 

mtity  m  other  cases  unpossible.  m,^^      •»•-■»«•    *^o  a^4^^a^*^i»o  i*^^*^  s^muo^e 

it  not  got  over  by  keeping  (as  •''lUTiSM. 

posed)  the  stomach  in  a  jar.  Death,  Registration  ol—See  Births, 

nred,  for  a  certain  time,  since  it  Deaths,  and  Sickness  Returns,  ko. 

that  many  alkaloids  cannot  be  j^^^    Return,    of  -  5«    Births. 

organ,  but  must  be  discovered  ^^^^^^  ^^  Sickness  Returns. 

the  dead   and   burial-ffrounds  BeatlWf  Verification  of— In  Paris  and 

.    by   various    statutes    which  ^"'^  French  towns  there  is  a  complete  system 

:ie8  have  nothing  to  do  with  ^^  medical  inspectors  called  medecint  virijica- 

I  the  exception  that  in  a  local  ^^^'*  whose  business  it  is  to  visit  each  house 

istrict,  when  the  vestry  resolves  where  a  death  occurs,  and  ascertain  that  the 

burial  board,  the  vestry  may  Person  is  really  dead,  and  that  there  are  no 

ad  board  to  be  the  burial  board  BU8])icious  circumstances  whatever  connected 

h ;  and  the  expenses   of  such  ^^*^  ^"  °^  ^^^  decease.     More  than  eighty 

re  to  be  defrayed  out  of  a  rate  qu'dified  medical  men  are  employed  for  this 

parish  in  the  same  manner  as  purpose  in  Paris. 

ict  rate.  ^°  ^^®  rural  districts  of  France  this  system 

»h  has  been  declared  a  ward  for  ^^  "°*  *^  ^°^*^-     '^^'<*  witnesses  making  a 

f  members  of  the  local  board,  <leclaration  to  the  civil  officer  that  a  death  has 

are  to  form  the  burial  hoard  for  **^®^  P^*^' "  considered  sufficient.  The  burial 

!1  &  22  Vict.  c.  IK)  s.  49.)  ^  "®*  allowed  to  take  place  until  at  least 

uthority  may  provide  a  proper  twenty-four  hours  after  this  declaration.    The 

eception  of  dead  bodies,  as  well  '"^'^''^  ^  *^«>  supposed  to  assure  himself,  by 

which  are  to  undergo  a  post  *^*"^  inspection,  that  the  person  is  dead, 

nation.     A  sanitary  authority  ^^  *^*t  there  are  no  suspicious  circumstancea 

ingements  for  interment.    An  *^^*  *^®  ^^^^  >   ^"^    ^^  "   ^^^   always 

authority  has  the  useful  power  ^o^owed  out  in  practice. 

these  matters  by  bylaws.    A  Deoomposition,  Animal— .S^er^  Putre- 

rity,  once  constituted  a  burial  faction. 

carry  out  the  Burial  Acts,  to  _^                              ,.      •  ,    , 

ce  of  a  disused  burial-ground,  Benifue-A  peculiar  febnle  disease,  the 

to  preserve  and  regulate  all  *^^®^  symptoms  of  which  would  almost  agree 

within  its  jurisdiction.-(24  &  ^^*^'  *^?«  ^'  *  mixture  of  scarlet  fever  and 

g  21  )  rheumatism.    There  is  an  eruption  about  the 

iai-ground  is  dangerous  to  the  *^*^  ^5  ^^"5*^  ^*7'  ^?^  ^}^  ?°""®  ^^  ^^'^® 

>ns  living  in  its  neighbourhood,  »»  "^"t^^^  by  pams  in  the  limbs,  glandular 

of  thosefrequentingthechurch,  "^^"^ng"*  and  frequent  remissions, 

sed,  and  a  place  of  interment  ,   ^^  *PP^"  ^  ^f  i°fec);ous,  but  it  is  not 

here.     It  may  be  useful  in  this  ^°"^  ,^  V"  epidemic  disease  m  Engknd, 

hat  the  common  law  casts  upon  although  a  few  isolated  cases  have  occurred, 

der  whose  roof  a  death  tdces  JiP?^  f  ^^°™  **'"®  ^  time  in  India,  in  the 

ration  of  providing  burial     He  ^l!!*^'^^'^";  ^^  T  «P»d«°»V^  f  ^«noa  m 

St  the  body  forth,  nor  carry  it  ^^^^S,  and  then  disappeared  for  some  time 

the  grave,  but  must  give  the  -»*.^;  ^^""*^  ^"?*^i,^7-    -^.n  epidemic  ia 

burial.     This  obligation    not  Virgmiaoccimred  m  1861. 

»  private  per«>ns,  but  topubUc  For  prevention.  &c.,  see  Feyer,  Scarlet. 

Dow-Point— iS^  Htobomitib. 
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X>eztiine  (CeHioOs)— This   is  a  soluble        DiarrhiBa  is  a  great  cause  of  in&nt  nxB^ 

substance  somethiDg  like  gum,  formed  by  the  tality.    The  ordinary  summer  and  satunoil 

action  of  dilute  acids  at  the  boiling  tempera-  diarrhoea  appears  to  consist  essentially  of  » 

ture,  and  by  infusion  of  malt  at  about  160**  catarrh  of  the  intestines ;  so  that  jut  u  in 

Fahr.,  on  starch.    It  is  also  obtained  by  ex-  winter  colds  affecting  the  nose  andbrraduil 

posing  potato  starch  and  some  of  the  other  tubes  are  frequent,  so  in  summer  the  tetion 

farinas  to  a  heat  of  about  400**.  is   changed   to   the   intestinal  eansL    The 

Dextrine  is  used  in  the  adulteration  of  sugar  deaths  from  diarrhoea  are,  taking  the  STOigB 

and  of  Mcammonp,     See  Beiead,  Suoar,  &c  of  several  years,  least  in  December,  Jsnouj,       ; 

Dhurra,  Dhoora,  or  Sorffho  Ora»  February.  April,  and  May;  gr«Uert mJsly      \ 

(Sory/iu«)-Although   commonly  called   In-  f^  ^^^L^J  diseaijes-such  m  (Aotei. 

dian  millet,  it  belongs  to  a  different  tribe  of  dywntery,  typhoid,  ^.--begmwithdi«rii«^ 

grasses  from  the  true  millets.    Like  rice,  it  is  "?i  all  epidemiai  of  cholera  have  fmcM 

krgely  cultivated  in  India,  Algeria,  the  in-  with  epidemics  of  diarrbo*. 

terior  of  Africa,  and  Egvpt.    The  seeds  here  /"le  causes  of  non-n)ecific  diarrhoB*  W«f 

are  mostly  used  for  feeding  birds,  but  in  India  *^  ^  f,^®"?®  ^^}  °^  '^•**^*^^'  "^Tl!!! 

they  are  ground  small  and  made  into  cakes.  ""^^^^  ^^  and  impure  water,  whetherfrwn 

This  bread  is  said  to  have  been  issued  to  the  '^^'^  impurities  or  foetid  gases,  or  bm 

English  troops  in  the  last  Chinese  expedition,  f*^  "^*^^'-     ^^^  J^^°^.,  ^,  ^ 

It  is  described  by  Johnston  as  beingequal  in  l/tter  are,  however,  probably speafio-thitii. 

nutritive  value  to  the  average  of  our  English  dependent  upon  contagion.    ThnrAmm^      . 

wheats,  but  Letheby  says  that  dhurra  is  little  *^P"  ^J^  *?*^  ^^^~  "^7  ^T  ^     l 

more  nutritious  than  rice,  for  it  contains  on  an  ^^^r  ^t^ongly  impregnated  with  pwg^      I 

average  about  9  per  cent,  of  nitrogenous  mat-  ^\  l""  *"  *^"  ^^  continued  disrri«»i»     9 

ter,  with  74  of  starch,  sugar,  26  fat,  and  23  "  Z^^  to  examine  the  dnnking-water  • 

of  mineral  matter.  Pr«;entu)».-Disinfection  of  the  d«j««S      j 

care  in  the  selection  of  food,  seeing  that  MA     i| 

l^i*l3^*^  —  In   practical   chemistry,  the  person  has  a  supply  of  unoontaminaiedvitat 

method  of  separating  substances  by  diffusion  and  protection  from  the  heat  of  the  m 

through  a  septum  of  gelatinous  matter.    Pro-  See  Cholera,  Dtsentebt,  Ttfhoid  Kwtt 
fessor  Graham  adopted  this  process  with  ad- 
vantage for  the  separation  of  poisons  from        IM»«ta«e— A   peeuliar  asotised  feOMit 

organic  matters.    The  method,  however,  is  termed  dkMte«e  exists  in  all  germinating  nrf* 

tedious,  and  only  adapted  for  qualitative  pur-  during  the  act  of  growth.  It  is  probably  menlf 

poses.    The  metallic  or  vegetable  alkaloidal  albumen  or  gluten  in  a  particular  lisgs  of  ^ 

poison  is  separated,  for  the  most  part,  freer  composition.   Malted  barley  is  said  to  ecntiiB 

from  contamination  by  animal  matter  than  in  ^hf  P^^  of  this  substance,  yet  this  fliiB 

the  ordinary  way.    A  circular  band  of  gutta-  portion  is  quite  sufBoient  to  convert  the  itiiA 

percha,  over  which  a  piece  of  wetted  parch-  of  the  malt  into  sugar  during  the  openlaQii 

ment,  paper,  or  bladder  is  strained,  and  this  of  brewing.  d 

kept  in  situ  by  another  ring  (one  of  4-inch        Diastase  may  be  prei>ared  by  the  foOowiPf    ' 

diameter  will  suffice),  completes  the  apparatus  method :  A  cold  infusion  of  malt  is  heitidt*    ; 

required.    The  contents  of  the  stomach  or  ISS"*  F.  (to  coagulate  in  albumen);  itiithtt    : 

the  sliced  organic  mutter  being  placed  on  the  allowed  to  cool,  and  alcohol  added  to  thefil*    : 

diaphragm,  is  covered  with  water  acidulated  tered  liquid,  when  diastase  is  predpitiiadi* 

with  hydrochloric  or  acetic  acid,  and  the  ves-  the  form  of  a  tasteless  white  powder,  whkhii 

sel  floated  over  a  body  of  distilled  water  con-  freely  soluble  in  water.    Diastase  hsa  nvi^ 

tained  in  an  outer  glass  dish  or  pan,  and  left  been  obtained  in  a  state  of  purity,  heneelitU^ 

for  twenty-four  or  forty-eight  hours.    It  will  is  known  concerning  it. 
then  be  necessary  to  evaporate  the   mixed        Mialhe  has  named  the  nitrogenouisubiUaa^ 

diffusates    to    dryness,    and    examine    the  ptyaline  anim€U  diatUue,  since  it  is  a  fuiuiii 

residue   in  the   usual  way  for  poison.      If  which  converts  starch  first  into  dextrin^  9bA 

metallic,  by  digestion  in  hydrochloric  acid ;  then  into  grape  sugar,  and  is  a  snblteM* 

and  if  alkaloidal,  by  precipitation  by  an  alkali ;  somewhat  of  the  nature  of  diastase, 
and  then  resolution  by  means  of  ether,  chloro- 
form, &c    It  will  be  necessary,  in  the  case  of       Diatom*,  l>i>tomaoe«,  Biittl«TOil| 

insoluble  metalUc  compounds  with  albuminoid  are  microscopic  organisms  found  in  wmttr.  iMk 

matter,  to  boil  the  organic  matter  in  dilute  diatom  is  composed  of  two  symmetries!  plllM 

hydrochloric  acid,  and  let  it  cool  before  pro-  or  valves.    The  typical  form  is  rectang^  « 

ceeding  to  dialyse.    Aqueous  or  acid  solutions  prismatic.    The  valves  are  marked  vsiiowllf 

only  should  be  dialysed.  with  fine  lines,  dots,  or  stxiae,  and  utof  fN^I 
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1  interest.  Each  diatom  is  en* 
tit  organic  saroode  envelope.  The 
generally  allowed  to  belong  to  the 
lorn.  They  inhabit  every  kind  of 
;,  salt,  and  brackish— and  their 
9t  necessarily  a  mark  of  imparity. 

■ — It  would  appear  from  Dr. 
b  a  barely  sustaining  diet  should 
it  3888  grains  of  carbon  and  181 
trogen.  Dr.  Edward  Smith  has 
I  following  averages  as  represent- 
-  diet  of  an  adult  man  and  woman 
is  of  idleness  :— 


I 

laa 


Carbon.  Nitroctn. 
gn.  gn. 

4300  200 

3900  180 


gsadolt 


4100 


190. 


by,  taking  the  mean  of  all  the  re- 
ich  have  been  made  by  eminent 
,  gives  the  following  as  repre- 
mounts  required  daily  by  an  adult 
aess,  for  ordinary  labour,  and  for 


mtro-   CArboD' 
gcuono.  aoeotu. 


Carboo.  Nitroccn. 

Ot  OB.  gT».  gi«. 

267      1961\       /3816        180 

>ar,  ...4  66      29  ^  V  =  ^  6688        807 
r 6  81      34^7)      16823       801 

it  of  carbon  and  nitrogen  actually 
adult  men  under  different  condi- 
aad  exercise  has  been  accurately 
y  numerous  experiments,  and  the 
marised  by  Dr.  Letheby  in  the 
ble,  correspond  very  closely  with 
ren  : — 


Xltrrv 
gmoui. 

OK. 

..2  67 
.2  78 


2^/    Carbon.  Nltrogm 

OS.  gn.  gn, 
19  61  t=  3816  180 
21-60  =  4199   187 


..  2  73   20  60  =  4005   184 


as  determined — 

4  66        29  24 

18 4  39        23-63 


5688 
4694 


4  48        26  44  =  6191 


807 
290 

802 


ing  table,  also  taken  from  Letheby, 
laily  proportion  of   carbon  and 
the  food  at  different  ages  per 
of  the  body : — 


Carbon. 

Nitroffcn. 

sn. 

gn. 

'   •           •           • 

69 

678 

rs  of  age 

48 

2-81 

yean  of  age 

30 

216 

fe 

23 

104 

sge 

26 

113 

gives  the   following   table   as 
alimentary  substances  required 


daily  for  the  support  of  an  ordinary  working 
man  of  average  height  and  weight  :-<- 


Dry  Food. 

Inoc. 
Avoir. 

InOralna. 

In 
OnunmM. 

Albaminoas  matter 
Fatty  matter 
Carbo-hydrates 
Salts     .... 

4  687 

2964 

14-250 

1068 

9006 

1296 

6234 

462 

130 
84 

404 
30 

Total      . 

22  8«0 

9998 

648 

PfiATPUB's  DUETARIBS. 

Sustenance  Diet— The  mean  of  certain  pri- 
son dietaries,  the  diet  of  needlewomen  in 
London,  the  common  dietary  for  convales- 
cents in  the  Edinburgh  Infirmary,  and  the 
average  diet  during  the  cotton  famine  in  Lan- 
cashire in  1862,  gives  a  daily  allowance  of — 


Nitrogenous  matter 

Fat 

Carbo-hydrates 

Dynamic  valae,*  2463  foot-tons. 


OS. 

2  33 

0  84 

1169 


Diet  of  Aduit  in  full  HeoUth  with  modenUe 
Exercise, — The  mean  of  the  dietaries  of  the 
English,  French,  Prussian,  and  Austrian  sol- 
diers during  peace  stands  as  follows  : — 


Nitrogenoas  matter 

Fat 

Carbo-hydrates 
Mineral  matter 
Dynamic  valas,  4021  foot-tons. 


OB 

4  215 

1397 

18  690 

0714 


The  dietaries  of  the  Royal  Engineers  during 
peace  are  referred  to  by  Dr.  Playf air,  as  afford- 
ing a  representation  of  the  quantity  of  food 
required  by  labouring  men  performing  a  fair 
day's  work. 

Dr.  Playfair  for  twelve  consecutive  days 
carefully  ascertained  the  amount  of  food  con- 
sumed by  495  men  belonging  to  different  com- 
panies, and  reduced  it  to  its  dietetic  value. 
The  mean  of  all  the  returns  came  out  ns  fol- 
lows : — 

OS. 

Nitrogenous  matter .       .       .  6  08 

Fat 219 

Carbo-hydrates  .        .22  22 

Mineral  matter         ....        0^ 
Dynamic  yaiae,  5282  foot-tons. 

Diet  ofactiae  Labourefs.— To  represent  this 
class  Dr.  Playfair  has  placed  together  the 
dietaries  of  soldiers  engaged  in  the  arduous 
duties  of  war — viz.,  those  of  the  English  dur- 
ing the  Crimean  and  Kafiir  wars,  the  French 
during  the  Crimean  war,  the  Prussians  during 
the  Schleswig  war,  the  Austrians  during  the 
Italian  war,  the  Russians  during  the  Crimean 
war,  the  Duteh  during  the  Belgian  war,  and 
those  of  the  Federal  and  Confederate  armies 

*  See  Dtvamic  Yintri  or  Food. 
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in  the  Aroerioan  war  of  1865.    The  mean  of 
the  aboTe  giree  the  following  quantities  :— 


Nitrogenoui  matter . 

Fat 

Carbo-hydratei 
Mineral  matter 
DToamio  Talue,  4458  foot-tons. 


6*41 

2-41 

17-92 

0-68 


We  shall  now  give  some  hospital,  prison, 
lunatic  asylum,  &o.,  dietaries. 

Hospital  Dietabies. 

Ouy't  Hospital, 

Full  w  Extra  Diet,—\^  oz.  of  bread ;  1  pint 
of  porter  for  males,  ^  pint  of  porter  for  females ; 
6  oz.  dressed  meat,  roasted  and  boiled  alter- 
nately, with  8  OE.  of  potatoes ;  ^  lb.  rice-pud- 
ding three  times  a  week ;  \  pint  of  mutton- 
broth  in  addition  on  days  when  boiled  meat  is 
given  (four  times  weekly) ;  or  occasionally  1 
pint  of  strong  vegetable-soup,  with  meat  and 
rice-pudding  twice  a  week ;  1  oz.  of  butter 
each  day;  porridge,  gruel,  and  barley-water 
as  required. 

Middle  or  Ordinary  Diet, — 12  oz.  of  bread ; 
^  pint  of  porter ;  4  oz.  of  diiessed  meat,  roasted 
and  boiled  alternately,  with  8  oz.  of  potatoes ; 
^  lb.  rice-pudding  three  times  a  week ;  \  pint 
mutton -broth  in  addition  on  days  when 
boiled  meat  is  given ;  or  occasionally  1  pint 
of  strong  vegetable-soup,  with  meat  and  rice- 
pudding  twice  a  week;  with  the  full-diet 
allowance  of  bread;  1  oz.  of  butter  each 
day;  i>orridge,  gruel,  and  barley-water  as 
required. 

Milk  or  Pudding  Dirf.— 12  oz.  of  bread ;  2 
pints  of  milk,  or  1  pint  of  milk  with  rice,  sago, 
or  arrowroot  boiled  or  made  into  light 
pudding;  i  pint  of  beef -tea  when  ordered; 
1  oz.  of  butter;  gruel  and  barley-water  as 
required. 

Low  Diet.— 10  oz.  of  bread ;  ^  pint  of  beef- 
tea;  mutton-broth,  rice,  arrowroot,  or  sago, 
when  specially  ordered ;  ^  oz.  of  butter ;  gruel 
and  barley-water  as  required. 

Tea,  I  oz.;  sugar,  }  oz.;  and  milk,  2^  oz. 
daily,  with  all  diets.  Fish,  chops,  steaks, 
chicken,  chicken-soup,  eggs,  and  other  extras 
are  to  be  specially  ordered  by  the  medical 
attendant,  and  will  be  given  with  the  low 
diet.  Wines  and  spirits,  if  continued,  must 
be  mentioned  each  time  the  physician  or 
surgeon  attends. 

King'i  College  Hospital, 

Meal  Diet  (Jlfen).— Bread,  12  oz.;  milk,  j 
pint;  meat,  4  oz.,  cooked;  potatoes,  \  lb.; 
porter  or  ale,  1  pint ;  rice  or  other  pudding, 
ilK 


Meal  Diet  (TTom^n).— Bread,  8  oa 
pint;  meat,  4-o&,  cooked;  potato 
porter  or  ale,  i  pint ;  rice  or  other 
Jib. 

MUk  Diet  (Jf en). -Bread,  8  oi.; 
pint ;  eggs,  2 ;  rice  or  other  padding 

MUk  Diet  ( TTofnen).— Bread,  6  c 
1^  pint;   eggs,  2;   rice  or  other 
^Ib. 

Children  under  ten  years  of  age 
milk  diet  for  women. 

Beef -tea  (on  milk  diet  only),  i 
spirits  may  be  ordered  by  the  residen 
officers.  Fish  or  mince  may  be  adds 
diet,  such  addition  to  be  authorise 
signature  of  the  visiting  physician  m 
to  be  renewed  once  in  a  week  at  less 

Dutabt  of  Colket  Hatch  L 

ASTLUIC 

Males, 

Breakfast.— 6  oz.  bread ;  ^  oz.  Imttc 
of  cocoa. 

Dinner. — Monday— 9  oz.  of  pie,  e 
4  oz.  of  meat ;  9  oz.  of  vegetables; 
beer.    Tuesday,  Thursday,  Friday, 
day— 5  oz.  of  cooked  meat ;  9  oz.  of  v« 
4  oz.  of  bread  ;  I  pint  of  beer.    Wed 
1  pint  of  stew  and  6  oz.  of  bread,  as 
day ;  or  8  oz.  of  fish,  9  oz.  of  vegeti 
4  oz.  of  bread;   ^  pint  of  beer  wi 
dinner.    Saturday— 1  pint  of  Irish  st 
with  3  oz.  of  meat  and  the  liquor  inn 
previous  day;  12  oz.  of  potatoes  a 
vegetables,  and   1  oz.   of  dumplin 
of  bread ;  \  pint  of  beer. 

Tea  or  Supper. — 6  oz.  of  bread; 
cheese,  or  \  oz.  of  butter ;  }  pint  o: 
1  pint  of  tea. 

Females. 

Breakfast.— 5  oz.   of  bread  and 
butter ;  1  pint  of  tea. 

Dinner. — ^Monday— 9  oz.  of  jae,  c 
4  oz.  of  meat ;  8  oz.  of  vegetables ; 
beer.  Tuesday,  Thursday,  Friday, 
day — 4  oz,  of  cooked  meat ;  8  oz.  of  ▼« 
4  oz.  of  bread ;  J  pint  of  boer.  Wee 
1  pint  of  soup,  made  with  4  oz.  of 
the  liquor  from  meat  of  the  prev 
peas,  rice,  Scotch  barley,  herbs ;  am 
bread ;  or  8  oz.  of  fish,  8  os.  of  v 
and  4  oz.  of  bread;  or  12  oz.  d 
dumpling ;  ^  pint  of  beer  with  eith 
Saturday— 1  pint  of  Irish  stew,  mi 
oz.  of  meat  and  the  liquor  from  mk 
vious  day ;  12  oz.  of  potatoes  and  o 
tables,  and  1  oz.  of  dumpling  ;  5  oz. 
\  pint  of  beer. 

Tea.— 5  oz.  of  bread ;  i  oz.  of  buti 
of  tea. 
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DIETARIES  OF  ENGLISH  CONVICT  ESTABLISHMENTS. 

TABLE  L— Habd-Laboub  Duet. 
iod  of  labour— Summer,  10  boors  40  minutes ;  'Winter,  8  bours  55  minutes. 


ikSj  Allowane*. 

Nifcro. 
genous 
Matter. 

Carbo- 
Hjdrat«a. 

Fkt. 

Minersl 
Matter. 

Total  SoUd 
Matter. 

OS. 

OS. 

OS. 

OS. 

oa 

OS. 

•                 • 

3  600 

0-560 

1-540 

1*295 

0-106 

3-500 

• 

14000 

1764 

8-932 

0784 

0-420 

11-900 

• 

14-000 

0-574 

0-728 

0*546 

0-112 

1-960 

• 

7-000 

•  •  • 

5-390 

•  •• 

•  •  • 

5-390 

•                 1 

3-500 

•  •  • 

•  •  • 

•  •• 

S-600 

3-500 

• 

2*000 

0126 

1*486 

0-048 

0040 

1-700 

• 

168-000 

13*608 

85-680 

2*688 

3-864 

105-840 

• 

4000 

1*340 

•  •  • 

0*972 

0-216 

2-528 

• 

8-625 

0-931 

6*081 

0172 

0147 

7*331 

ked,    no  \ 
)  into  soup) 

15000 

4*140 

•  •  • 

2318 

0*442 

6*900 

16-000 

3*376 

•  •  • 

0*640 

4-144 

8-160 

•        ■ 

1*600 

•  •  • 

• » • 

1-244 

0-030 

1-274 

• 

1 

2-000 

0026 

0*290 

0-004 

0020 

0-340 

• 

» 

3-600 

0-042 

0-252 

•  •  ■ 

0-021 

0-315 

• 

2*000 

0-024 

0*144 

•  •  ■ 

0012 

0*180 

• 

> 

96  000 

2*016 

21120 

0192 

0-672 

24*000 

reekly  allo^ 

vance 

28-527 

131*643 

10-903 

13-746 

184-818 

LE  n. — Lioht-Laboub  Diet.    Labour  consists  of  Oakum-picking,  &c. 


klj  Allowance. 

Nitro- 

genous 

MaUer. 

Carbo- 
Hydratea 

Fat. 

Mineral 
Matter. 

ToUl  Solid 
Matter. 

OS. 

oa 

oa 

OS. 

oa 

oa 

3*500 

0-660 

1*540 

1-295 

0-105 

3-500 

14  000 

1764 

8*932 

0784 

0*420 

11-900 

14-000 

0  574 

0-728 

0546 

0112 

1-960 

7000 

•  •  • 

5-390 

•  •  • 

•  •  • 

5-390 

3-500 

•  •  • 

•  •  • 

•  •  • 

3600 

3-500 

2000 

0126 

1-486 

0048 

0*040 

1*700 

.      145-000 

11-745 

73-950 

2-320 

3-336 

91-350 

4-000 

1-340 

•  • « 

0-972 

0-216 

2-528 

•                 1 

4-625 

0*499 

3-261 

0-092 

0*079 

3*931 

:ed,   no ) 
rary)      f 
I  into  SOU] 

12-000 

3-312 

•  •  • 

1*854 

0-354 

5-520 

5)      12-000 

2-532 

•  •  • 

0-480 

3-108 

6-120 

• 

0750 

•  •  • 

•  •  • 

0-6-22 

0  016 

0-637 

•                 a 

2-000 

0-026 

0-290 

0-004 

0*020 

0-340 

•                  « 

3-600 

0  042 

0-262 

•  •  ■ 

0021 

0*315 

•                 1 

2-000 

0024 

0144 

•  •  • 

0-012 

0-180 

•                  « 

96-000 

2*016 

21-120 

0-192 

0-672 

24*000 

eklyallo 

virance 

24-660 

117.093 

9*209 

12-009 

162-871 
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TABLE  IIL— iNDUSTRIAL-ElCPLOTlfENT  DlET. 
Employment  as  Tailors,  Shoemakers,  Weavers,  &o. 


Weoklj  Allowance. 

Nitro- 
genous 
Matter. 

Oarbo- 
Hydrates. 

Tat 

Mineral 
Matter. 

1 

OS. 

OS. 

OS. 

OS. 

OS. 

Oocoa 

3*500 

0-560 

1*540 

1-295 

0105 

Oatmeal 

14*000 

1764 

8*932 

0784 

0*420 

] 

Milk 

28*000 

1148 

1*456 

1-092 

0*224 

Molasses 

7*000 

•  •  • 

6-390 

•  •• 

•  ■  • 

Salt 

3*500 

•  •  • 

•  ■  • 

•  •  • 

3*500 

Barley      . 

1000 

0*063 

0*743 

0*024 

0*0-20 

Bread 

148-000 

11*988 

75*480 

2-368 

3*404 

! 

Oheese 

4000 

1-340 

•  •  • 

0-972 

0*216 

Flour 

8-625 

0-931 

6081 

0172 

0147 

Meat    (cooked,    no ) 
bone  or  gravy)       ) 
Shins  (made  into  soup) 

16*000 

4*416 

•  •• 

2*472 

0-472 

8-000 

1-688 

•  •■ 

0*320 

2*072 

Suet 

1*500 

.». 

•  •  • 

1*244 

0-030 

Carrots     . 

■ 

• 

1-000 

0*013 

0145 

0-002 

0-010 

Onions 

>        1 

1        < 

1 

3*000 

0*036 

0-216 

•  •• 

0-018 

Turnips     . 

»        t 

I 

1 

1000 

0-012 

0-072 

•  •  • 

0-006 

Potatoes 

•        1 

I       1 

> 

96-000 

2-016 

il-120 

0-192 

0*672 

i 

4 

Total  weekly  allowance 

25*975 

m-175 

10-937 

11-316 

n 

TABLE  IV.— Penal  Diet.— For  offenders  against  the  prison  laws,  may  be  oontii 
three  months.  Also  used  every  fourth  day  in  the  place  of  punishment  did 
punishment  diet  is  ordered  for  more  than  three  days : — 


Daily  Allowance. 

Nitro- 
genous 
Matter. 

Cartw. 
Hydntes.. 

Fat. 

Mineral 
Matter. 

To( 
*1 

Bread 
Oatmeal . 
Milk        . 
Potatoes . 

OS. 

20*000 

8*000 

20*000 

16-000 

OS. 

1-620 
1*008 
0-820 
0*336 

OS 

10*200 
5*104 
1-040 
3*620 

OS. 

0*320 
0*448 
0780 
0*032 

OS. 

0*460 
0-240 
0*160 
0-112 

1 

4 

1 

Total  daily  allowance 

3784 

19*864 

1*680 

0-972 

a 

TABLE  v.— Punishment  Diet.— Bread-and-Water  Diet. 


Dally  Allowance. 

Nitro- 
genous 
Matter. 

Carbo- 
Hydrates. 

Fat. 

Mineral 
Matter. 

Toi 
1 

Bread 

OS. 

16*000 

OS. 

1*296 

OS. 

8*160 

OS. 

0-256 

OS. 

0-3G8 

4 
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DIE 


Or  repreieniiDg  the  nntritiTe  valae  of  these 
^^  in  the  aame  manner  as  adopted  by  Play- 
^t  they  oome  out  as  follows  :— 


Eard-Labour  Diet  per  DUm, 

^ItrofeDoas  matter 

ft 

Carl)o-h7dntes  , 

UiQ«nU  matter 

I^raamk  Tslae,  4072  foot-tons. 


OimeM. 
4075 
1-657 

18  806 

i^es 


jAsM-LobovT  Diet  per  Diem, 


I^itrogenous  matter 


Cmrto-hydrates 
Mlnenl  matter 

lie  Talae,  3577  foot-tons. 


OanoM. 
8  508 
1315 

16727 
1715 


J'ndMitrkU'Emplofwunt  Diet  per  Diem. 

OOIMM, 

Kltrofoioiu  matter  8*710 

■^ 1-562 

Carlw-hydrates        ....  17-310 

^Cineral  matter       ....  1616 
I^yiumic  Taiae,  3787  foot^tons. 


Penal  Diet  per  Diem, 

^'trogenoiu  matter 

Fat 

C^arbo-hydrates  .... 
Visual  matter  .  .  .  , 
^^Pumlc  ralae,  4193  foot-tons. 

Puniihment  Diet  per  Diem. 

^ttrogenoos  matter        . 

^at 

^^M>o>bydrates  .... 
^inenl  matter  .... 
^^yiumic  Talae,  1541  foot-tons. 


Onnoet. 

8784 

1580 

19-864 
0-972 


OoOOHk 

1-296 
0  256 
8-160 
0-868 


It  ^  be  seen  that  the  hard-labonr  diefc  very 
^Qiely  conforms  with  the  representatiTe  diet 
f^  foil  health  and  moderate  exercise  as  given 
^  Dr.  Playfair,  and  it  is  considerably  nnder 
^t,  especially  in  nitrogenous  matter,  of  ac- 
^  isbourers.  The  punishment  diet  would 
•^  long  support  life. 

^.  J.  B.  Thompson,  resident  surgeon  to  the 
^«ii«rslPrisonforScotland,  writingin  the  *  'Me- 
^  Times  and  Gazette,"  toL  i.,  1868,  after 
^  years'  observation,  speaks  strongly  in  favour 
y  s  diet  into  which  meat  enters  very  siwr- 
^^y,and  which  contained  instead  a  moderate 
^Oount  of  milk.    The  dietary  in  the  General 
^Vison  for  Scotland,  for  all  adult  male  prisoners 
^^er  sentence  of  nine  and  not  exceeding 
Henty-fonr  months,  consists  of,  bread,  oat- 
meal, barley,  1  oz.  of  meat  per  diem  made 
^*iU>  aonp  with  succulent  vegetables,  and  20 
^   of  skimmed  or  butter  milk.    Fish  once 
%  week  is  substituted  for  the  soup.  The  health 
If  the  prieoners  had  been  uniformly  good,  and 
^  pmr  cent,  had  been  found  to  haye  gained  or 
~  their  weight. 


Soldien^  Diet.— Dr.  Parkes  represents  the 
nutritive  value  of  the  English  soldier  s  food 
when  on  home  service  to  be  as  follows : — 


NitrogenooB  matter 

Fat 

Carbo-hydrates 
Mineral  matter 
Dynamic  valae,  3726  foot-tons, 


OaaoM. 
3-86 
1-30 

17-35 
0-808 


Dr.  Playfair  calculates  the  nutritive  value 
of  the  English  soldier's  diet  as  being  somewhat 
higher  than  this : — 

OimoM. 
Nitrogenous  matter  .  4-250 

Fat l-6i5 

Carbo-bydrates  ....  18-541 
Mineral  matter  ....  0*789 
Dynamic  value,  4099  foot-tons. 

According  to  the  same  authority,  the  nutri- 
tive value  of  the  English  sailor's  fresh-meat 
diet  stands  as  follows : — 

OnnoM.      « 

Nitrogenous  matter  6  00 

Fat  .        .        .  ...        2-67 

Carbo-hydrates  .14  39 

Dynamic  value,  8911  foot-tons. 

Dr.  de  Ohaumont  complains  that  the  dietary 
of  the  soldier  during  war  is  insufficient  for  his 
wants,  it  being,  he  says,  deficient  in  albumi- 
nates, very  deficient  in  fats,  rather  deficient 
in  salts,  and  containing  starches  in  excess. 

He  proposes  that,  instead  of  the  scale  at 
present  used,  the  following  should  be  substi- 

tuted : — 

lOnmm. 

Meat,  1  lb.,  less  bone     %  12-8 

Bread 20  0 

PoUtoes 160 

Tegetables,  as  carrots,  ke,  4*0 

Peas  or  beans 8*0 

Cheese 2*0 

Bacon,  fat,  oil,  or  butter  ...  20 

Sugar 2-0 

Bait 0*5 

Vinegar 2-0 

Condiments,  as  required. 

Tea 0-5 

Or  coffee  or  cocoa  2-0 

Beer 20-0 

Or  wine,  red 10-0 

This  would  give— 

Ondna. 

Nitrogen 875  to  390 

Carbon,  exclusive  of  alcohol  .  5300  to  5930 
Salts 780 

The  two  following  tables — one  from  Dr. 
Edward  Smith's  work,  and  the  other  taken 
from  Dr.  Playfair— showing  the  amount  eaten 
by  people  in  different  employments,  will  prove 
of  interest :— 


Db.  E.  SiotH'B  TiBLi  01  WzEZLT  Dmum  ov  Low-?iD  OnUTtna— Oidmbti4  m  Jidk 


GlmctLabonrcr, 

Poia- 

Sagm™. 

rui. 

u«t. 

Ullk, 

ChttH 

,Tei. 

Silk-weaien,  CoventT?    . 
K2k-we«Ter«,  Loodon       . 
SUk-«aiiTcn,lI>cc1asGeld 
Kid-gloTen,  Yeortl .       . 
CottoQ-Bpinnara,  LanCMh. 

Shoomaken,  Covenlry     . 
Furm-Ubonrer.  England  . 
Farm -labourer,  Wnlei     . 

Farm-lftbonrer,  Ireliind    , 

124-0 

166 '5 
1B8-4 

138-8 
140-0 
161'8 
190-4 
179-8 
196-0 
224-0 
MM-0 
326-4 

40-0 
337 
43-8 
2G-6 
84fl 
22-6 
64-0 

se-o 

9G-0 
138-7 
204-0 

92-0 

7-3 
8-5 
8-8 
6-3 
4-3 
14-0 
11-0 
10  0 
7-4 
7-6 
E-8 
4-8 

4  5 

3-6 
Sft 
3-4 
71 
31 
3-9 
B-8 
B-E 
6-9 
4-0 
13 

16-3 

6-3 
11-9 

3-i 
18-2 

6-0 
11-9 
15-8 
160 
10-0 
103 

4-5 

7-0 
11-6 
4-3 

41-9 
18'3 

11-8 
2B-0 
18-0 
32-0 
8B-0 
124-8 
135-0 

0-5 
1-0 

0-3 
0-9 
100 
07 
2-2 
3-3 
6-5 
8-8 
2-5 

1-3 
0-.1 

03 
0-9 
07 
04 

0-5 
0-6 
07 
0-3 

4B,°GB  hI6S 
27,3«  Tin 
28,623  1113 

isai  m 

33.63-    1314 
Jl.'W   1331 
40673  ISM 

«,9»  S3I« 
41,301  Hit 

Moan  tJ  aU          .         . 
Atbd^  per  liny 

181-2 

78-1 

8-0 

4-6 

10-7 

42-9 

3-1 

0-6 

34.167 

un 

26-3 

11-1 

11 

0-6 

1-5 

G-: 

0-4 

o-i 

4ml  til 

Dailt  Diktasos 

or  TTell-Fbd  Opeutitbs  {Db.  Plittaib). 

CluxXUboonr. 

nnh- 

ratt. 

SUreh 

c.».« 

..«.«| 

(MOM. 

Ckrbon. 

" 

tn 

^ 

Soldiera  (in  peace) 

4-22 

1-Wl 

18-69 

22-06 

4-22 

6248 

SSS™,'""".    : 

•?--n 

22-22 

29-36 

508 

6494 

EngUibaaiW 

6-00 

?-M 

14-39 

20-40 

6-00 

4834 

French  lallDr 

674 

i-;i'^ 

23-60 

26-70 

674 

6379 

Engliah  nawr  (Crimea) 

673 

a-n 

13-21 

21-08 

673 

6014 

6-84 

27-81 

37  08 

6-84 

8295 

Fiin-egbter  (training). 

9-80 

3-10 

3-27 

107O 

B-eo 

4366 

5-81 

2-42 

18-63 

2f31 

6-81 

w 

3-04 

0-64 

21-18 

2278 

304 

3W 

Tbt  foUoving  !■  the  diet  taken  witb  lo  | 
muoh  iDceeu  by  Mr.  Banting,  In  twelve 
monthi  be  loat  about  31  atone,  decreaaing 
from  a  weight  of  202  lbs.  to  160  Ibe, 

BreRkfait-5  or  6  oz.  of  either  beef,  mutton, 
kidneyi,  broiled  flgh,  or  cold  meat  of  tmj  1 
kind  eicept  pork  or  vaal ;  a  larga  cup  of  tea  , 
or  coffee,  without  milk  or  augar ;  a  little  bii-  I 
euit,  or  1  oz.  of  dr;  tout :  making  together  6 


i;  fish  e. 


oept  aalmon,  heniiigi,  oi 
eept  pork  and  real ;  any  vegetable  eiu 
potato,  puinip,  beetroot,  tnmip,  or  carrc 
1  01.  ot  dij  tout ;  fruit  oat  of  a  pudding,  E 


■weetened;  uiykiiidof  poaltry  otpiH;''* 
two  or  three  gluea  of  good  elaret,  ihoiT,  * 
madeira — champagne,  port,  aod  beer  tn  **" 
bidden ;  making  together  10  to  12  oi,  mW    ' 
and  10  liquid. 

Tea(6p.ii.)~2or3oi.eookedtnut.ii<A  i 
or  two,  and  a  cup  of  tea  (no  milk  or  iDiu):  ; 
making  together  2  to  4  oi.  aobd  and  9  ilfA      j 

Snpper(9F.H.)— 3  or  4  OLof  meaterM   ; 
■imilai  to  dinner,  with  a  glaa  or  two  ul  dirt    ' 
or  iheiry-and-wBter  ;  ""'^■"fl  together  4  <& 
eolid  and  7  liquid. 

Gin,  whisky,  brandy,  may  be  taken,  witlMtt 
■ugnr.  ai  a  nightcap,  if  required.  Sit  FOUS 
DiNHSB,  DnruuD  Tuor,  fto. 


2>I» 
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wtlMIity  of  Airimal  Snlistanoes 

fbOoving  iaUe  shows  the  times  given 
fidteont  for  the  chymificatiQn  of  dif  • 
isiml  foods :  — 


tooTDItt. 


tfSooscd 
nsed 

nwl. 
Rcak 


cured 


in« 


Vow  Cookad. 


Boned 

Raw 

Boiled 

BroUed 

Boiled 

Broiled 

BoUed 

Booited 

BoUed 

Boiled 

RoMted 

Routed 

Broiled 

Fricasseed 

BoUed 

Routed 

BoUed 

Boasted 

Stewed 

Raw 

H.  boiled 

Fried 

Fried 

Boiled 

Roasted 

Roasted 

Boiled 

Roasted 

Boiled 


TtiBcofCltymifl- 


aolon. 

Boon. 

MlantM. 

0 

0 

SO 

80 

30 

46 

2 

0 

2 

0 

2 

15 

2 

25 

2 

80 

2 

80 

2 

30 

1 

80 

2 

45 

2 

45 

8 

0 

3 

0 

3 

15 

3 

80 

8 

80 

3 

30 

80 

0 

0 

0 

0 

15 

15 

ZO 

ive  DiQestiMUf  of  VegettMe  Subttanees. 


M  or  Diet. 

HowOookod. 

Tim*  of  Chyiulfl- 
c»Uun. 

Hour*. 

Minutes. 

•              ■ 

••• 

1 

0 

•weet 

1 

80 

• 

1 

45 

2 

0 

•               ■ 

2 

0 

«ar  . 

2 

0 

viihTinegar 

2 

0 

2 

30 

»ke  .       . 

2 

Z) 

2 

30 

■               • 

2 

30 

«               • 

2 

83 

implinfT    • 

3 

0 

oro  cake  . 

3 

0 

om  bread 

3 

15 

•                • 

3 

15 

bread 

8 

80 

• 

8 

30 

•              • 

3 

80 

•               ■ 

8 

45 

0               « 

4 

0 

fcaline— Commercial  digitaline  is  in 
u  of  a  white  powder,  which  may  be 
as  a  mixture  of  several  of  the  active 
29  of  the  ZHffUalii  purpurea  or  fox- 

edeberg  (Archiv.  iii,  Experiment.  Pa- 
1  Pharmakoh,  1874,  iii.  16)  has  recent- 
red  a  new  well-defined  crTstaUisable 


principle,  digitoxine,  from  the  leaves  of  Digi' 
tcMt  purpurea,  Digitoxine,  when  pure,  is  in 
Ihe  form  of  colourless  scales  or  needle-shaped 
crystals ;  its  chemical  formula  is  CsiHn07. 
It  is  insoluble  in  water,  benzole,  and  bisul- 
phide of  carbon ;  sparingly  soluble  in  ether, 
more  abunduitly  so  in  chloroform,  and  com- 
pletely in  alcohoL  Digitoxine  is  a  vtij  i>ower- 
ful  poison,  acting  on  the  heart  and  muscles 
of  frogs. 

From  ordinary  commercial  digltaline,  accord- 
ing to  Schmiedeberg,  no  less  than  three  prin- 
ciples may  be  obtained— vis.,  1.  Digitonine  ; 
2.  Digitaline  ;  3.  Digitalein.  Digitonine  (Oji 
^siOij)  is  an  amorphous  body  allied  to 
saponine,  and  affords  by  decomposition  vari- 
ous derivatives.  Digitaline  (C^HgOs)  is  in  the 
form  of  colourless  soft  grains.  It  may  be  ob- 
tained from  commercial  digitaline  by  digesting 
the  latter  in  a  mixture  of  one  volume  of  ether 
and  three  of  alcohol.  Digitaline  dissolves  in 
cold  sulphuric  acid  without  change  of  colour, 
but  on  warming  sbows  a  yellowish  tint,  chang- 
ing into  a  beautiful  red  if  bromide  of  potas- 
sium be  added.  Digitalein  can  only  be  distin- 
guished from  digitaline  by  its  solubility  in 
water  and  absolute  alcohol. 

IMphtheiia— An  acute  disease  depending 
upon  the  infection  of  a  specific  poison.  It 
usually  runs  its  course  in  from  eight  to  four- 
teen days.  Dr.  Jenner  divides  it  into  the 
following  varieties  :— 

1.  The  mild  form  of  diphtheria. 

2.  The  inflammatory  form. 

3.  The  insidious  form. 

4.  The  nasal  form. 

6.  The  primary  laryngeal  form. 
6.  The  asthenic  form. 

The  essence  and  typical  mark  of  the  disease 
is  a  spreading  inflammation  of  a  mucous 
membrane,  generally  that  of  the  pharynx  and 
larynx,  with  the  exudation  of  a  peculiar 
whitish  membrane,  composed  of  lymph.  It 
sometimes  appears  in  the  conjunctiva,  and 
sometimes  in  a  wound. 

When  the  disease  affects  the  larynx,  it  has 
been  called  croup  by  most  English  writers, 
who  appear  to  have  confounded  under  the 
same  name  si>asmodic  croup  (a  disease,  in  a 
great  measure,  dependent  on  spasm  of  the 
glottis)  and  diphtheria  attacking  the  larynx. 

The  exudation  of  lymph  in  the  throat, 
trachea,  &c.,  it  must  be  remembered,  is  not 
the  disease  itself,  but  only  a  tymptom^  hence 
local  remedies  are  of  little  avail.  It  is  a 
blood  disease,  and  the  whole  system  is  pro- 
foundly affected. 

Diphtheria  is  probably  not  confined  to  man. 
There  are  several  caseSjdescribed  under  various 
names,  recorded  in  veterinary  works,  which 


DIP  (■: 

praaent  great  ualogj  to  diphtheruL  Thai,  a 
oontagioiu  milidT  ia  horaea  ia  deaoribed  bf  a 
Mr.  J.  Cooper,  in  the  "  VBterinttriaa, "  1865, 
under  the  uaoie  of  "Severe  Attacka  of  In- 
fiuenzo."  The  Loneaahoved.on  apDifntorMm 
eiAmiiiatioii,  great  fiongeation  of  the  pharynx, 
laryni,  and  bronchial  tubes;  and  in  the  one 
hone  there  wu  obterred  a  diacharge  of 
blood;  aerum  from  the  noae,  "accompanied 
with  large  flakea  of  fibrinoua  matter,  which 
almoat  blacked  ap  the  DoitHli.'' 

Caiuct  and  fiiitory.  — Infeetion  may  by  an- 
alog]', and  the  evidence  of  ita  apread  when 
fit  aubjecta  are  aubmitted  to  the  action  of  ita 
eonto|ioD,  be  preiumed  to  pla;  tho  greateat, 
if  not  the  only  part  in  ita  propagntian  ;  but 
it  Joei  happen  from  time  to  time  in  places  ao 
iaolated,  and  auder  auch  circumatancea  ai  to 
render  the  idea  of  infection  difficolt  (o  hold. 


Bat  ao  little  ia  knovn  of  the  exact  nature  of 
the  contagion,  that  at  preacnt  it  ia  more  a 
matter  for  inquiry  than  asaertion. 

Diphtheria  aeldom  nttacka  large  bodiea  of 
people  in  the  preiont  day,  being  often  con- 
fined to  one  honaebolil  or  one  atreet,  and 
attacking  children  rather  than  adolta.  In 
put  timet,  hoWBTer,  it  prevailed  very  ai- 
tenaively. 

Diphtheria  was  among  the  fatal  etddemiea  of 
the  aiiteenth  century,  It  broke  oat  in  Hol- 
land in  1517,  and  ■[H'eid  from  thence  into 
Switierland,  when  io  eight  moDtha  it  killed 
DO  Isaa  than  2000  people.  It  bioke  ont  again 
at  Alkanet  in  October,  1557,  and  "  deatinyed 
200  people  in  a  few  weeka,  and  laid  more  than 
1000  people  on  their  backs  in  a  single  day,"  - 
(Out.)  Ita  Uat  appeannce  in  England  as  an 
apidemic  waa  in  18GB,  although  aporadio  caaes 
and  partial  epidemioa  are  not  unfrequent. 

In  one  of  these  epidemioa,  which  broke  out 
at  Ilfracombe  in  1S73  and  1S74,  the  health 
officer,  Dr.  Slade  King,  cottced  the  following 
facta  :— 

1.  That  the  epidemic  arose  from  a  single 
oass,  in  which  no  informatioa  was  given  to  the 
lanitary  officers,  and  no  pnwautiona  taken. 

2.  That  the  disease  in  ita  earlier  atagea  waa 
confined  to  children,  but  later  on  it  attacked 
adalta,  and  caaes  of  aore  throat  pot  on  a  diph- 
theritic oharacter. 

3.  That  nine-tentha  of  the  cases  were  con- 
fined to  the  higher  parts  of  the  town,  the 
lower  escaping  slmoet  cnUrelj. 

4.  That  iaolaHon,  the  removal  of  delicate 
ahildren  to  a  diatanee,  and  diaiafecHoD  on  a 
large  scale,  were  the  only  means  which  ar- 
Tested  the  spread  of  disease. 

6.  That  it  was  propagated  mainly  tfarongh 
the  private  and  public  elementary  aohools. 

The  same  epidemic  extended  into  the  an- 
thor'a  diitrict,  and  the  faot  of  its  preferenoe 


for  high,  open,  and  airy  aitnationa  1 
tremely  marked ;  the  places  of  select  _ 
ing  isolated  houaea  on  lofty  hiDa,  ■ 
with  polluted  water  and  lurroun ' 
nuisances.  It  was,  however,  prupagit  | 
into  houaea  where  there  were  certainly 
sanitary  conditions  whatever. 

In  Ilfracombe  several  marked  caai 
pagation  by  infected  clothes  were  no 
also  observed  by  Dr.  Slade  King 
tagion  rtaided  for  a  considerable  tic 
walla,  &o.,    of  a   house.     In  one  can  [; 
weeka  elipaed  before  a  room  which  ba    - 
cleanaed  bnt  not   disinfected  i 
but  notwithstanding  this  interval,  thel 
child  became  immediately  affected.         i 

Prevention  of  Spread. — Strict  isolatia    I 
auSering  from  the  disease  ia  the  fint  thi 
done.    If  it  should  break  out  in  a  large 
the  aicic  ahoald  be  removed  t- 
hospital  at  a  ditlance.    All  expectorsk  < 
ten  and  excreta  should    be  thoroo^   ^ 
infected  with  carbolic  add,  anlpbata  i 
or  some  other  powerful  agent.     If  thai    \ 
authority  poaaeaa,  aa  they  ahonld  paJt 
hospital,  the  cases  ahonld  be  promptly  n  ' 
there.     Daring  the  epidemic,  or  i ' 
disease  ia  in  the  neighboorhDod,  a  ■  J 
authority  should  be  particulsrly  f"-^ 


inadtertenoe,  a  diphtheritic  child,  oi 
child  from  an  infected  house,  may  pn  . 
the  liiacase  in  one  single  afternoon  to  i  ' 
tchool-children  it  comes  in  contact  with. 
On  the  termication  of  the  diaease.  the 
of  the  patient's  houte,  tic,  ahonld  N 
roughly  disinfected.  If  a  case  ahoolt 
fatally,  it  most  be  remembered  thai 
corpse  is  infectjoua,  and  due  precsi 
taken.    Set  DiBOiFECTioy,  ko. 

DUcaae,  a«ographioal  DUtribi 

of— The  map  illuatrsting  this  article  g 
good  general  idea  of  the  geographical  ( 
bation  of  diaeaae.  The  main  factor  a 
divenitj  of  ailmenta  in  different  con 
would  appear  to  bo  temperature;  but 
humidity,  prevalent  wjuda,  habits,  anJ 
alao  exert  some  influence.  The  nu 
divided  into  three  lonea— viz.,  the  I' 
the  sub-torrid  and  temperate,  and  tb* 
tempente  and  Arctic  lone— of  diseaie. 

In  the  torrid  lone,  yellow  fever,  dnn 
diarrbcea,  malignant  oholera,  hepatic 
tiona,  and  malariona  fewrs  are  found. 

The  sub-torrid  and  tempente  n> 
charaeteriaed  by  great  divenity  of  din 
and  aa  in  siunmer  and  winter  the  (eu^i 


■ 
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«e  the  extrenies  of  temperatnre 
and  frigid  zone,  it  has,  especially 
northern  and  soathem  limits, 
^es  of  the  types  of  disease  pre- 
Mth  those  realms.  The  mixed 
iaease  are,  however,  especially 
Of  fevers,  typhus  and  typhoid 
md  between  the  parallels  of  44" 
Western  Europe,  and  smallpox 
re  vaccination  is  neglected.  Over 
'  this  zone  rheumatism  and  con> 
«  unequally  distributed,  both 
g  influenced  in  a  marked  degree 
r  dryness  of  subsoiL 
lem  zone  is  especially  charac- 
influenza,  scurvy,  erysipelas, 
the  skin,  constitutional  and 
»ction8.  See  Mat.auta^  Climate, 
r,  kc. 

taata  are  those  substances  which 
under  the  belief  that  they  purify 
loxious  matters,  or  disinfect  the 
irater,  or  other  substances  from 
irtful  organic  substances.  All 
B  to  a  certain  extent  disinfectant 
B  burning  of  bedding,  clothes, 
may  also  fairly  come  under  the 
When  the  object  is  to  destroy 
is  a  disinfection,  a  purifying  by 

is  may  be,  for  the  purpose  of 
divided  into — 

in  the  Form  of  Oas  or  Vapour, 
ses   which,   like    the   halogens,' 
!onn    substitution    compounds. 

Chlorine. 
Bromine. 
Iodine. 

^es    which    probably    combine 

id  thus  destroy  contagion : — 

(ulphurous  acid. 

I^itrous  acid. 

^nmes  of  other  acids. 


S  substances,  such 
Pure  air. 
Oxygen. 
Ozone. 

tile  oils,  &0.    Feeble  diifaifect' 
I,  however,  to  oxidise : — 
/smphor. 
HI  of  hops, 
rue. 


It 
»i 


rosemary, 
chamondle. 


{ or  Liquid  Disinfectants, 
idea  of  different  metals,  earths, 


Chlorides  of  the  alkalies. 

iron. 

copper. 

manganese. 

zmo. 

aluminum. 

lime. 

mercury. 

1» 


And,  in  fact,  all  chlorides  which  are  soluble. 

2.  All  soluble  sulphates,  especially  sul- 
phates of  iron  and  aluminum. 

3.  All  soluble  sulphites. 

4.  Some  acetates,  as  acetate  of  iron. 

5.  Some  nitrates,  such  as  the  nitrates  of 
potash  and  soda. 

6.  Certain  agents  which  appear  to  arrest 
putrefaction  or  condense  certain  gases,  &c., 
without  either  destruction  or  oxidation  :— 

Carbolic  add. 
Tar  acids. 
Charcoal. 
Great  cold. 

Heat  sufficient  to  dry  organic  substances, 
but  not  to  char  them. 

7.  Preservative  liquids  and  solutions. 
Many  of  these  act  by  coagulating  the  albumen 
of  organised  bodies.    Antiseptics — 

AlcohoL 

Solutions  of  corrosive  sublimate. 

common  salt. 

saltpetre. 

8.  Destructive 'agents.  Not  true  disinfect- 
ants; they  act  not  by  disinfection,  but  by 
destruction :— 

A  dry  heat  of  200*»  to  400®  F. 

The  strong  undiluted  acids  and  alkalies. 

9.  Agents  which  act  in  many  ways— partly 
by  condensing  gases,  partly  by  absorbing 
moisture,  and  partly  by  a  peculiar  action  on 
organic  matter  analogous  to  tanning  :— 

Dry  earths. 
Ckys. 

The  natural  and  artificial  compounds  of 
aluminum. 

See  DisiNHBonoN. 

XHsinfeotion— The  air,  the  walls  of  a 
room,  sewers,  &c.,  are  said  to  be  infected 
when  from  their  odour,  or  from  the  circum- 
stance of  contagious  disease  having  existed  in 
a  certain  place,  it  may  be  fairly  inferred  that 
injurious  emanations  or  noxious  matters  re- 
main there.  The  different  operations  to  de- 
stroy or  change  these  matters  come  under  the 
heading  disinfection. 

Some  of  the  principles  which  require  disin- 
fection are  definite  chemical  products,  such 
as  sulphuretted  hydrogen;  others  are  ill- 
defined  compound  bodies.    Many  of  the  bad 
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odonn  from  dndni,  &e.,  are  probably  •om- 
poand  stinkiDg  ammonias;  others  are  nitro- 
genised  bodies,  dead,  but  in  a  state  of  change  ; 
and  others,  again,  are  living,  growing  cells : 
some,  like  the  contagion  of  smallpox,  little  bit* 
of  pus,  dry  and  hard  without,  soft  within  ;  and 
others  are  probably  soft,  easily  destructible 
bodies.  Some  contagions  are  supposed  to  be 
gaseous  and  volatile;  others  are  heavy,  and 
creep  along  the  ground ;  so  that  it  is  evident 
there  never  will  be  any  one  disinfectant  that 
will  be  useful,  like  a  quack  pill,  for  every  kind 
of  contagion.  We  have  many  influences  act- 
ing in  various  ways  to  contend  against,  which 
must  be  met  by  defences  as  various.  The 
matters  presented  for  disinfection  are — 

The  air. 

Habitations,  walls,  floors,  and  ceilings. 

Streets,  courts,  and  other  open-air  places. 

Sheds. 

The  earth  itself. 

Collections  of  stagnant  water. 

Cesspools. 

Sewers,  drains,  water-closets,  and  wherever 
there  is  human  excreta. 

The  excreta  of  man  and  animals. 

Clothes. 

The  bodies,  living  or  dead,of  man  and  animals. 

Let  us  first  premise  that  cleanliness  is  the 
greatest  and  most  essential  disinfectant ;  that 
it  would  be  a  retrograde  sanitary  step  to  allow 
filth  to  collect  in  streets,  houses,  or  elsewhere, 
on  the  plea  that  they  can  be  disinfected. 
Prompt  daily  removal  of  all  refuse  matters  to 
places  where  they  will  serve  for  the  purposes 
of  manure  or  other  uses ;  frequent  cleansing 
with  water  of  the  habitations  of  men,  and  the 
sheds  and  buildings  of  domestic  animals ;  the 
establishment  of  baths,  and  the  daily  use  of 
water  and  soap  to  the  entire  body  of  man ; — 
these  will  always  be  the  first  sanitary  require- 
ments, to  which  disinfection  may  be  added  as 
an  auxiliary  of  subordinate  importance— ex- 
cept in  cases  of  contagious  disease,  when  it  is 
of  almost  equal  value  with  cleanliness,  as 
from  a  neglect  of  disinfection,  even  with  scru- 
pulously clean  people,  disease  will  spread. 

Tfie  Air,  Disinfection  o/.— Some  writers 
imagine  that  it  is  impossible  to  deal  with  the 
air,  and  that  it  would  be  about  as  sensible  to 
attempt  to  disinfect  the  sea  as  to  cause  the 
destruction  of  germs  or  deleterious  vapours 
in  the  ocean  of  air  (so  to  speak),  at  the  bottom 
of  which  we  live.  But  to  be  consistent,  they 
would  have  to  deny  that  the  air  can  be  infected ; 
and  as  there  is  no  doubt  about  this,  theory 
would  also  argue  that  it  could  bo  purified— 
and  indeed  the  experience  of  the  acid  fumiga- 
tions of  Qayton  Morveau,  first  brought  out 
in  1773,  and  the  chlorine  fumigations,  em- 
ployed by   Fonrcroy  in  1791,  have  proved 


in  varioui  epidemidi  that  the  air  eon  1m  i 
eessf  uUy  purified.  It  is  obvioos  that  a  fi 
f  ectant,  to  act  upon  the  air,  must  be  vcdifili 
be  univenally  effieadoua,  as  it  is  seUoni  ] 
dble  to  draw  the  air  of  a  room  or  aparia 
over  a  dry  non-volatile  sabftance  like  chire 
or  through  a  liquid. 

The  chief  gases  to  be  attacked  by  airf 
fiers  are  no  doubt  ammonium  sulphide  t 
sulphuretted  hydrogen,  and  these  art  m 
destroyed  by  chloifaie  or  sulphurous  id 
but  both  sulphuretted  hydrogen  and  tolpl 
of  ammonium,  if  in  small  quantity,  ire 
extremely  deleterious.  Many  a  ohemirtiD 
laboratory  constantly  breathes  more  or  lei 
these  gases  without  any  very  evident  rei 
Whether  the  germs  of  disease  are  aniloi 
to  these  bodies,  or  whether  they  maj 
resist  agents  more  obstinately,  is  a  qnn 
that  as  yet  is  not  settled.  Judgin|  f 
analogy,  it  is  computed  that  the  same  i 
stances  which  will  destroy  odours  htm 
definite  chemical  composition  will  also  dw 
those  wkose  composition  is  unknown. 

In  all  cases  of  air-disinfection,  if  the  sir 
house  is  to  be  purified,  and  if  it  is  poniU 
remove  all  persons  out  of  it,  all  windoin 
doors  should  be  hermetically  sealed  up  bj 
rags,  &C.,  in  the  cracks,  and  nitrovi  i 
chlorine,  or  other  disinfectant,  copiouily 
engaged  in  each  room ;  and  after  many  h 
a  thorough  ventilation  of  the  whole  wil 
necessary. 

What  disinfectant  ii  most  valuabto'i 
smallpox  is  in  the  air,  and  what  when  tyi 
or  scarlet  fever,  or  diphtheria?  This qne 
cannot  be  answered  at  present.  Chlorinf 
nitrous  acid  fumes  are  perhaps  to  be  lo 
upon  with  most  favour ;  carbolic  add  fi 
are  untrustworthy.  For  example.  Dr.  Pi 
says :  "  It "  (i.e. ,  carbolic  add)  "rapidly  ii 
the  growth  of  fungi,  though  it  will  not 
pletely  destroy  them;  for  example,  I 
some  fresh  feecal  matter,  free  from  urine, 
bottle,  and  drew  air  washed  in  strong  snip' 
acid  over  it ;  fungi  appeared  rapidly  oi 
feecal  matter.  I  then  passed  air  impre([i 
with  carbolic  add  over  the  fungi ;  the 
came  discoloured,  brownish,  and  ttpipts 
died ;  but  on  again  substituting  washec 
they  Mvived.  The  rapid  destruction,  an 
as  rapid  recovery  and  regrowth,  could  b 
peated  many  times,  and  showed  that  th* 
bolic  acid  air  had  withered  without  ad 
killing  the  fungi"— (Parkes,  Manual  of 
tical  Hygiene.)  {Set  Acid,  Carbouc. 
that  whether  clothes  are  wetted,  or  Dr. 
staff  *s  ingenious  trough  is  used  for  satiu 
the  air  with  this  add,  it  is  yet  a  qu* 
whether  it  does  not  act  temporarily,  b; 
venting  change— by  freezing,  as  it  wer 
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IMof  eelb,  which  are  agiln  thawed  into  life 

fli  ikt  withdzswal  of  this  agent.    In  all  prac- 

tied  optrationa  of  disinfection  it  stands  to 

IMMD,  that  chanieal  gases  will  act  better  in 

tUpRtSDce  of  moistnre  than  in  the  chy  state. 

<k  ibis  aeoonnt  Dr.  W.  Sudd  has  proposed 

tbftwhen  a  room  is  to  be  disinfected,  a  little 

liM  More  the  actual  diainfeotion,  a  tub  of 

Mfiag  water  should  be  placed  in  it,  so  that 

ttiilasm  may  wet  the  walls  and  the  air,  as 

hi  ttinkB  there  is  a  danger  of  gaseous  disin- 

iKluiii  not  destroying  the  germs  if  they  are 

kidiy  state.  There  is  every  reason  to  believe 

ttiithiiis  just,  sound,  end  practical,  and  it 

iitobe  itrongly  recommended. 

Onrninmslly,  as  in  the  air  supplied  to  the 

Bnms  of  Parliament,  the  air  is  purified  by 

IHmig  throu^  a  fine  spray  of  water,  which 

h  nppcied  to,  end  no  doubt  does,  wash  down 

vikb  it  ukd  arrest  organic  matter  and  dust. 

Ihs  disinfectants  for  infected  air  that  are 
Mst  Hkdy  to  hold  their  ground  are  bromine, 
Uine,  lolphur,  nitrous  and  other  acid  fumes, 
Mdosone. 

(Uorine  is  a  great  destroyer  of  animal  life, 
Md  aho  of  odours.  It  appears  to  act  on 
•doci  (which  are,  a  great  many  of  them,  alka- 
lis bodies  analogous  to  ammonia,  consisting 
^  ttrbon,  hydrogen,  and  nitrogen  somewhat 
l^Mly  eonnected  together)  by  subtracting  the 
M'qKcn  and  replacing  it  by  ohlofine — ^that  is, 
Miag  true  substitution  compounds.  The 
*>Pov  of  iodine  is  also  extremely  valuable, 
<id  Mlphnr  has  been  used  from  time  imme- 

CUorine  (or  the  two  other  halogens,  bromine 
^  iodine)  may  be  used  in  the  manner  de- 
"BiW  under  their  respective  headings.  See 
^^Kn,  Bbominx,  Iodine. 

Add  fames,  such  as  nitrous  acid  (easily  ob- 
*"**dl»y  putting  a  bit  of  copper  in  nitric  acid), 
anvithout  doubt  most  powerful  oxidising 
HttU,  and  have  been  used  with  success  in 
^IP^  fever  and  plague. 

^tie  add  fumes,  ammonia,  volatUe  oils, 
^^bor,  sssafoitida,  musk,  kc,  are  of  very 
«)vV^  eflScacy.  Probably  some  act  feebly 
^  tme  dinnfectants  and  oxidisers,  but  most 
[^^*^es  of  this  kind  merely  disguise  odours 
"Tnbttituting  a  more  pleasant  and  powerful 
iMl  for  sn  unpleasant  one. 

^^fection  ef  WaUs,  Houses,  Streets,  drc, 
'"'^  walls  and  oeUings  of  a  house  are  best 
^*^  with  l^  whitewsshing  with  Ume,  and 
^floors  by  a  thorough  scrubbing.  In  some 
^^''^^oectit  will  be  necessary  (as  in  cases  where 
^  floor  eonsists  of  boards  a  few  feet  from  the 
*^)  to  tske  the  floor  up,  and  to  thoroughly 
^*>&«e  the  earth  beneath. 
^^^*^  *»d  courts,  &c.,  should  be  swept 
^Qoitlj,  the  rubbish  removed,  and  wateied, 


as  lowmimended  by  Cooper,  with  a  solution  of 
the  waste  chlorides  of  commerce. 

IHsmfection  of  the  Earth, — ^Although  earth 
is  in  itself  a  disinfectant,  yet  there  are  some 
grounds  for  believing  that  typhoid  fever,  cho- 
lera, and  possibly  some  few  other  diseases,  in* 
feet  the  soil  itself,  and  even  gain  new  force  there. 
Under  such  circumstances,  lime,  tar,  soot,  &c, 
would  be,  according  to  theory,  the  best  sub- 
stances to  mix  with  the  earth,  and  it  would  be 
necessary  to  obtain  the  water-supply  elsewhere. 

Sewers,  Drains,  dec, — On  the  large  scale, 
where  the  question  of  the  cost  of  a  disinfec- 
tant has  to  be  considered,  the  waste  chlorides 
of  commerce  answer  every  indication.  But 
beside  these,  sulphate  of  iron,  carbolic  acid, 
chloralum,  lime,  clay,  &c.,  are  useful.  All 
drains  and  sewers  should  be  periodically  dis- 
infected with  some  cheap  substance. 

Collections  of  Stagnant  Water  and  Cesspooli 
must  be  treated  on  the  same  principle  as  the 
above,  providing  they  cannot  be  done  away 
with  altogether. 

The  Excreta  of  Man  and  Animals,  when 
used  for  the  purposes  of  manure,  should  be 
mixed  with  earth,  ashes,  and  lime.  This  will 
not  injure  the  value  of  the  sewage. 

The  Living  Bodies  of  Men  and  Animals. — 
See  Feysb,  Scarlet,  &c. 

The  Dead  Bodies  of  Men  and  Animals.— 
When  necessary  to  disinfect  large  quantities 
of  animal  matter,  common  salt,  carbolic  or 
cresylic  acid,  and  chloride  of  lime  are  the  best 
agents. 

Disinfection  of  Clothes,  Beds,  d:c. — These 
perhaps  are  the  most  important  of  all  materials 
requiring  disinfection ;  for  although  in  nine 
cases  out  of  ten  destruction  by  fire  is  better 
than  disinfection,  still  it  is  not  always  either 
possible  or  desirable  to  proceed  in  this  way. 
All  garments  of  linen,  wool,  &c. ,  that  will  wash 
should  be  plunged  at  once  into  boiling  water, 
and  boiled  for  several  hours  with  soda.  There 
are  probably  few  contagions  which  will  bear  a 
heat  of  212^  F.  in  the  presence  of  soda.  They 
should  then  be  washed  in  the  ordinary  way. 
Other  clothing  should  be  baked  in  hot-cham- 
bers, the  ticking  removed  from  beds,  mat- 
tresses, &c.,  and  the  feathers,  wool,  horse- 
hair, &c.,  baked  in  ovens  or  in  hot-chambers. 
Su  Disinfectino-Chambers. 

In  all  cases  the  quantity  of  disinfectant 
must  be  proportioned  to  the  matter  requiring 
disinfection.  As  a  rule,  a  liquid  disinfectant 
is  better  than  a  solid,  and  a  solid  than  a  gas- 
eous, as  applied  to  substances. 

It  is  the  duty  of  any  local  authority,  on 
the  receipt  of  the  certificate  of  their  medical 
ofiftcer  of  health,  or  of  any  other  legaUy- 
qualified  practitioner,  to  the  effect  that  it 
would  check  or  prevent  infectious  disease. 
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if  a  house,  or  any  articles  likely  to  retain 
infection  in  the  house,  were  cleansed  and 
disinfected,  to  give  the  necessary  notice  in 
writing  to  the  owner  or  occupier.  If  he  fail 
to  comply,  he  is  liable  to  a  penalty  of  not 
leas  than  Is.  nor  more  than  10s.  per  day. 
The  authority  can    perform    the    necessary 

f  cleansing  and  disinfecting,  and  recover  the 
expense  in  a  summary  manner ;  but  in  case 

•  of  poverty  or  other  cauae  preventing  the 
owner  or  occupier  from  properly  carrjring  out 
the  disinfection,  the  sanitary  authority  has 
power  to  do  so,  and  may  defray  the  expenses 
incurred.  Any  local  authority  may  direct 
the  destruction  of  infected  bedding,  clothing, 
or  other  articles,  and  may  give  compensation 
for  the  same.  Any  local  authority  may  pro- 
vide a  proper  place,  with  all  necessary  ap- 
paratus and  attendance,  fori  the  disinfection 
of  infected  woollen  articles,  dothing,  bed- 
ding, or  other  articles,  and  may  cause  any 
articles  'brought  there  to  be  diainfected  free 
of  charge.— (P.  H.,  s.  120-122.) 

IMsiiifeoling-OliAinbenh-ChamberB  for 

the  express  purpose  of  disinfection,  so  con- 
structed ai  to  be  heated  either  directly  by  fire 
or  by  hot  air  or  steam. 

A  baker's  oven  is  a  disinfecting-chamber 
on  a  small  scale,  and  may  be  used  as  such. 

On  a  large  scale,  the  chambers  at  Liver- 
pool may  be  taken  as  a  modeL  They  are 
arched,  built  of  solid  brickwork,  with  doors 
of  wrought  iron  accurately  fitting  into  oast- 
iron  frames ;  the  floor  has  double  iron  sliding 
gratings,  and  beneath  it  a  hot-air  passage.  The 
dimensions  are  5  feet  wide,  7  feet  from  front  to 
back,  and  6^  high.  The  arch  is  also  fur- 
nished with  a  valve,  through  which  the  air 
escapes  into  an  exhaust-shaft.  Two  cast-iron 
smoka-flues  pass  from  a  cast-iron  cockle  along 
the  hot-air  passages  into  a  chimney  placed  at 
the  farther  end.  There  are  also  arrange- 
ments for  regulating  the  temperature;  if 
necessary,  a  heat  higher  than  280"^  F.  may  be 
maintained.  The  clothes  are  suspended  in 
the  chamber  at  a  temperature  of  240°  to  250°  F. 

Few  fabrics  will  bear  a  dry  temperature  of 
more  than  250°  F.  without  injury,  but  it  is 
necessary  to  reach  that  or  nearly  that  degree. 

The  Berlin  disinfecting-chambers  are  also  of 
excellent  construction.  They  are  made  of 
iron,  and  are  heated  by  steam :  one  for  mat- 
tresses, with  a  spiral  steam-pipe  in  the  cenk'e 
of  an  iron  case,  which  heats  with  steam  com- 
pressed to  two  atmospheres;  the  other  for 
general  purposes,  in  the  form  pf  two  iron 
cylinders,  one  within  the  other,  the  internal 
cylinder  carrying  the  clothes,  while  the  steam 
works  under  pressure  between  the  two  cylin- 
der!.   Both  were  invented  by  Dr.  Esse. 


Dr.  Ransom  has  devised  a  gai-«toTe,  whkk 
answers  well,  and  can  be  regulated. 

Fraser's  patent  disinfecting  apparatus  if  ilw 
found  very  eflScient,  it  connsts  of— L  A  brick 
oven  or  chamber,  occupying  a  space  of  sboat 
'8  square  feet,  with  doors  in  hout  In  tfat 
lower  portion  of  this  is  a  covered  fumee, 
with  flues  capable  of  raising  the  air  mnde  to 
the  required  temperature.  2.  A  eloaed  tnuk 
or  carriage,  provided  with  shelves,  aeb, 
dampers,  and  doors.  The  clothes  and  beddio; 
are  collected  in  this  carriage  from  the  infected 
houses  and  conveyed  to  the  cthamber.  Hm 
doors  of  the  chamber  are  opened,  and  the  aof 
riage  placed  inside.  The  process  of  diiinfec* 
tion  then  takes  place,  sulphur  or  other  funM 
being  used.  When  the  process  is  completed, 
the  carriage  is  taken  back  to  the  hooie,  and 
the  articles  removed.  The  chief  points  in— 
The  whole  of  the  vapours  given  off  dniinf 
disinfection  are,  by  a  peculiar  airangement  of 
flues,  made  to  pass  through  the  foinaoe,  and 
thus  consumed.  The  clothing  is  not  remored 
from  the  carriage  till  returned  to  the  ovner. 
The  carriage  which  conveys  the  clothing  to 
the  house,  and  returns  the  same,  is  diiinfeeted 
on  each  occasion  with  the  clothes,  fte. 

This  apparatus  will  produce  a  temperaton 
of  220""  F.  in  the  interior  of  a  flock  bed.  It  wtf 
much  used  by  the  Holbom  District  Boaid  in 
the  epidemic  of- smallpox  of  1871. 

There  are  many  other  forms,  such  ai  int 
stoves,  the  floors  of  which  are  covered  inth 
sand,  various  arrangements  of  brick  fuxiaeeii 
&c. ;  but  the  principle  in  each  is  the  laiB^ 
No  town  of  any  size  should  be  without  * 
chamber  for  disinfection.  The  avenge  eoi^ 
of  an  efficient  apparatus  is  £100. 

Any  local  authority,  as  stated  in  aztiid^ 
DisiMFEOnoN,  may  provide  dismfeetii*^ 
chambers,  &c    See  DiBnnrECTioar, 

TANTS. 


Diflinfeotinir  And  DeodoriaiBg 
pounds:— 

BayarcPt  DitinfectarU.—A  powder  of 
phate  of  iron,  clay,  lime,  and  coal-tar. 

Bond's  {Dr,  Francis)  Cupralum  and  ftr^ 
raXum,    See  Cupralum,  Ferbaluu. 

Burnett's  {Sir  William)  Disinfecting  Liqut^ 
consists  of  zinc  dissolved  in  hydrochlorio  ac^ 
to  saturation. 

Collins'  Disinfecting  Powder.— Two  parts  -^ 
dry  chloride  of  lime  are  mixed  with  one  -^ 
burnt  alum.  To  be  used  dry  in  saucers  abo"^ 
a  room,  or  moistened  with  water. 

Condy's  Disinfectant  Fluid.— A  solution 
the  alkaline  manganates  and  permanganate^^ 

CornCf  M.^  took  out  a  patent  in  1858  fozT' 
mixture  of  lime  and  mineral  tar. 

MUerman't  Deodorising  Fluid.— Thia 


r  of  pcrehlnidM  uid  chlorides  of 


VtAniim^Mtie  Liquor.— A.  sola- 
■nlphttM  of  BDC  uid  capper. 
I  Ditinftcting  Fluid.— K  (olution 
f  lead,  1  put  in  mbont  8  parti  of 
4  Ut)urg«,  13)  01.,  in  nitric  uid 
0, 12  oi.,  previotul;  diluted  vith 
iti  (ip.  gr.  IM). 

ivi^JWiii^  Cvufumndt.—l.  A  mix- 
phatfl  of  lima,  S3  Ibt.;  aulpbste  of 
.;  loliduits  of  line,  7  lLbi.;udpeat 
llM.:mids  into  ball*.  2.  Snlpbat* 
luta ;  anlpbate  of  zinc,  10  parti ;  tan 
k  baik  (in  povdar),  4  paiti ;  tar  and 

Ipart,  ai  before. 

ting  and  other  deodoriung  pro- 
•  MpeciaUy  applied  to  aewage,  will 
ad  nnder  Skwaqe. 

tha  oompouDdi  lued  above  an 
nlnable.  Tbera  Ii  no  one  which 
Jl  reqnirementi,  bat  each  has  lome 
la  tor  certain  eaaea. 
rraqne  bronght  bii  vilnahle  liqaid 
S,  and  obtained  the  priie  of  the 
lodetj  for  Encouraging  National 

fat  it*  introdnotion ;  and  in  1844 
neietj'  awarded  a  priM  to  Henri 

ixtonia  ant  powarfol  dirinf eet&nti 
ii  impoedble  to  ipeak  too  higbl;, 
ITS  the  adrantage  of  cbeapneai. 
I'l  diainfectanti  are  u,  jet  too  new 
tie  known  to  ipcak  deSnitivel;  ai 
aa,  bat  they  promiaa  well, 
•te  (flake-like  parantea)— The  dia- 
oriparoai  pararitea  o(  the  higher 
Tho  hiatoT7  of  theia  hematode 
remarkable  and  initnictive.  Tnic- 
oial  from  the  egg  to  matarity,  the 
1  brieflj  aa  follom  :  The  egg  i«  ,1, 
long,  and  ])i  of  an  inch  wide  (fig. 


ng.S4. 
egg  opena  bj  ipringing  off  a  lort  of 
ti><a  Tent  to  a  cilisted  embrjo, 
,  until  oompatatiTely  recently,  been 
I  one  of  the  infatvria,  and  haa  bew 


BIT 


called  opalina.  bat  which  la  nt 
the  earliest  embryonic  form  of  a  diatoma. 
Theae  opalinie  are  not  nnfrequently  foand  in 
■ewage-water ;  in  fact,  impnre  water  i>  ne«a- 
aarj  far  the  life  of  the  opalina.  When  dia- 
toma eggaaie  hatched  in  pure  water,  the  opa- 
lina aoon  diea.  The  opalina  i»  not  sonTertod 
directly  into  a  diatoms,  but  haa  a  progeny 
gradually  formed  from  germ-oelli  within  it, 
and  conaiiting  aometimei  of  one,  but  more 
freqaently  of  *  namberof  bodiea,  which,  when 
they  arrive  at  maturity,  preient  each  one  an 
external  form  and  internal  itructure,  and  loco- 
motive powaia  entitling  them  to  be  coniidered 
Bi  independent  animals.  Theae,  again,  are  not 
jet distomata.  AnewprogeDyiaformed  within 
them,  differing  completely  from  the  ultimate 
form ;  but  now  each  indiridnol  of  thii  leriea 
producai  in  ita  interior  germ-cella,  which  de- 
velop into  minute  worms,  having  tails,  and 
are  extremely  lively  in  water,  exhibiting  the 
structure  of  a  true  hematode.  These  eerca- 
ri»  now  either  become  encloaed,  like  a  chry- 
salis in  a  pupa  atate,  or  they  penetrate  into 
the  bodiea  of  soft  animals,  becota*  Bacyited 
and  parasitic.  It  appears  probable  that  the 
diitomata  enter  the  human  intestinal  canal  as 
cersariK,  and  then  pais  into  the  biliary  pas- 
sages. At  Znrich  twodiitomata  werefoBudin 
a  woman's  foot,  and  Frerichs  remarks  that  it 
was  probably  wtiiltt  Ijathing  that  the  cercarin 
entered  the  sole.  The  eating  of  uncooked  Gsh, 
whelka,  ahellGih,  Jic,  ia  probably  the  moit 
oaqal  means  by  which  man  and  aniiniU  be- 
come affected  with  "  flukes." 

The  lymptoma  of  distomata  rary  according 
to  the  seat  of  tbe  paraiita.  In  man  they 
often  occasion  hiemataria  and  dysentery.  In 
the  abeep  tbe  diieaie  ia  known  a*  "  the  rot,'' 
and  aa  auch  kills  tfaouaanda  annually.  The 
•>mber  at  apeciea  affecting  man  are  usually 
enumerated  as  nine— vis.,  the  Fatcv^a  hepa- 
tica,  DMoma  crouutn,  D.  lanetotatum,  D. 
ophtkalmobium,  D.  htUrophya,  Bilhartia 
hmutiobia,  Trtiialonia  rtnalt,  BexalhrydiuM 
rcnarurn,  and  B.  pinffutcola, 

Uatriot  Fond  Aoootmt— ETery  urban 
authority  haa  to  keep  a  aeparate  aaooant, 
called  the  "  District  Fund  Account,"  for  the 
purpose  of  defraying  general  and  other  ei- 
pensei.— <P.   H.,  ■.   209.)      Sa   Eifbsbqi, 


ZMaMota,  TJait«a—Ste  Sihitast  Dia- 


BOO  (  192 )  BUB 

or  notice  may  be  given  to  abate  the  nnisanoe  the  beam  of  an  eleotrie  light  maybe  oonnuned 

in  the  uiual  way.  by  fire,  with  the  result  first  oi  a  hgfat  Uoi 

If  an  offensive  ditch  lie  near  to  or  form  the  smoke,  and  then  almost  perfect  blacknen ;  the 

boundary  of  two  or  more  districts,  one  of  the  beam  has  been  purified.    The  exset  nttoit 

local  authorities  may  make  application  to  a  of  ordinary  dust  may  be  studied  by  exumn* 

justice  of  the  peace,  who  has  power  to  summon  ing  that  which  settlaa  on  furniture.   It  ii 

the  parties  to  appear  before  a  court  of  sum-  then  seen  to  consist  mainly  of  d^brii,  bita  d 

mary  jurisdiction ;  and  the  court,  after  hear-  wood,  hairs,  fibres,  crumbs  of  bread,  formlM 

ing  the  parties,  or  ex  parte  if  they  should  fail  matter,  portions  of  insects,  &c.    Besidei  tfaii, 

to  appear,  may  make  an  order  as  to  which  there  can  be  no  doubt  that  an  inorediUs  bob* 

authority  shall  execute  the  works,  what  per-  ber  of  spores  of  fungi  exist  in  air,  for  fev 

sons  shall  execute  it,  the  amount  and  proper-  moist  organic  substances  can  be  left  even  ia 

tion  of  the  costs,  by  whom  to  be  paid,  and  the  the  still  air  of  cupboards  without  in  s  few 

time  and  mode  of  payment.— (P.  H.,  s.  48.)  days  mould  or  mildew  making  its  appeuuee, 

BoohmluB    Buodenalis      {Strongylua  *^^  "®™®  ®^  *^®  "P®"*  ^*^®  *®*°^y  ^ 

dxu>denaU8,  ScIerosUma  duodenale)^An  onto-  ^t'  .  ^^^^^  experiment  long  ago  ihand 

xoon,  belonging  to  the  class  Ca/c/mtn<A«.    Its  ti»*t^  fi"t  submitted  to  a  lugh  temp<^ 

habitat  is  the  human  duodenum,  jejunum,  ^d  then  admitted  to  orgamc  fimds(f^^ 

andQeum.     It  is  from  i  to  i  an  inch  in  length,  ^^^^d),  is  depnved  of  itege™  forthsfluA 

and  its  width  about  V.  of  an  inch.    Its  head  T^  /      1    ?L  *^^  ''x  * v*  "I  ^ 

has  a  round  apex,  and  it  is  provided  with  ^o wed  to  get  at  tiiem  exospt  through  sottfli 

booklets.    It  is  common  in  Northern  Italy  ^^^\/"  ^!^,!f  efficient   mtenng  ^\^ 

and  Egypt.     From   frequent    and   repeated  ""o^lds  and  the  other  putrefactive  ^Mfsi  J 

hemorrhages,  caused  by  thousands  of  these  ^^  ^^V^\    ^^I"^  are  rtroD^ii 

parasites  nestling  in  the  mucous  membrane  of  ^^^^?f  °^  *^«  view  that  the  spor«iof  thslo;* 

the  intestines,  amemia  and  chlorosis  are  pro-  7"ld»  must  exist  everywhere.  The«m,toj 

^    ^  '  snows  that  there  is  a  large  amount  of  or^iiiai 

matter  fioating  in  the^  air.     Washed  hf  • 

Braln-The   distinction    between    drains  shower  to  earth,  it  may  there  be  ctu^itttd 

and  sewers  is  thus  laid  down  in  the  PubUc  estimated  by  the  chemist  in  the  form  of  «• 

Health  Act.  1875 :-  monia  and  albuminoid  ammonia. 

"  •  Drain '  means  any  drain  of  and  used  for        How  to  obtain  Dust,  dec,  for  Examifiatim. 

the  drainage  of  one  building  only,  or  premises  —The  most  simple  way  to  obtwn  the  enaat- 

within  the  same  curtilage,  and  made  merely  tions  f  rom  a  sick-room,  for  microscopical  obll^ 

for  the  purpose  of  communicating  therefrom  vation,  is  to  suspend  a  common  wateri* 

with  a  cesspool  or  other  like  receptacle  for  from  the  ceiling  filled  with  iced  water.  'B» 

drainage,   or  with  a  sewer  into  which  the  moisture  of  the  air  condenses  and  bringiirift 

drainage  of  two  or  more  buildings  or  premises  it  organic  matters.     Or  the  moisture  mj  hi 

occupied  by  different  persons  is  conveyed.  gathered  which  adheres  to  panes  of  gla«  i« 

"  *  Sewer '  includes  sewers  and  drains  of  cold  weather ;  or  a  bottle  may  be  taken,  oof 

eveij  description,  except  drains  to  which  the  taining  some  distilled  water  absolutely  ««• 

word    dram  mterpreted  as  aforesaid  applies."  from  impurities  of  any  kind,  and  fiUed  softnl 

Drains  and  sewers  are  so  closely  connected  times  with  the  air  of  the  place.   The  W 

together,  that  it  will  be  more  convenient  to  may  then  be  submitted  to  miorosc<niieal  aa* 

treat  of  both  in  one  article.    The  reader  is  chemical  examination, 
therefore  referred  to  Sewers.  MetaUic  dust,  such  as  iron,  may  be  attiactai 

Bripping— j%€  Fat.  hy  a  magnet.    The  most  usual  and  sucetfrfo^ 

-.„^_     c    Tir  way  is,  however,  by  (Mpiraf ion,  either  hyai 

Dung-^ee  Manure.  aspirator  expressly  made  for  the  purpois  {0 

Bust— The  air  of  the  plain,  the  mountain,  Air)  or  by  means  of  an  ordinary  cask,  hf 

the  heath,  the  forest,  the  road,  the  city,  the  which  a  considerable  volume  of  air  is  drtwa 

village,  the  house,  the  workshop,  contains  through  a  small  quantity  of  distilled  wat6i| 

solid  particles.    These  are  mostly  invisible  glycerine,  or  other  liquid, 
except  under  certain  circumstances,  such  as        ^e  indirect  way  for  the  organic  matttfi 

a  sunbeam  streaming  into  a  room,  or  the  ray  &c.,  mentioned  above— viz.,  analysis  of  thi 

of  an  electric  light ;  then  the  air  looks  thick  rain-water — and  the  obvious  way  of  collectiBf 

and  impure,  myriads  of  little  particles  vibrate,  dust  by  carefully  sweeping  it  off  shelves,  ko*t 

ascend  and  descend,   and  float  hither  and  may  be  also  enumerated, 
thither.      A  great  portion  of  ordinary  dust        Examination  of  Dust — ^The  dust  obiaiittd 

— the    dust   of   a   room,   for   instance  —  is  by  any  or  all  of  these  methods  should  now 

oiganic.    l^dall  has  shown  that  the  dust  in  be  examined  microscopically  and  chemicaUj. 
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*w  powers  should  be  used  at  first,  and  then 
lookiDg  for  germs)  the  highest  that  can  be 
Uined.  If  the  dust  is  in  any  quantity,  it 
I  be  labmitted  to  chemical  examination ; 
Is  knowledge  of  what  class  it  belongs  to 
uuDsl,  mineral,  or  Tegetable— is  sufficient 
'most  purposes. 

Kr.  Titchbome  found  that  dust  was  a 
ment  even  when  taken  from  buildings  of 
»Dtiderable  height,  and  he  has  proposed 
fermentation  test,  so  as  to  compare  the 
menting  powers  of  various  kinds  of  dust 
rarions  placet.  This  is  new,  and  promises 
11 

hikf  as  obtained  by  all  or  any  of  these 
leenes,  is  found  to  be,  as  might  be  ex- 
itd,  a  most  heterogeneous  and  miscel- 
sons  substance.  There  is  not  a  thing  that 
nateiisl  that  may  not  rise  by  the  force  of 
tpontion,  by  strong  currents  of  air,  by  the 
pokiTe  force  of  Yolcanio  or  other  explo- 
oii  by  attrition,  by  heat,  and  various 
isr  wtys.  Evaporation  takes  up  minute 
imilcnles  from  the  waters  of  ponds  and 
^dus,  and  mineral  matters,  such  as  chlorides 
dnilphates,  from  the  sea.  From  the  soil 
)  get  earthy  matters  of  all  kinds,  silicate  of 
oainnm,  carbonate  and  phosphate  of  lime, 
'oxide  of  iron,  &c.  From  the  animal 
<>iU,  hair,  epithelium,  wings  of  insects, 
X>i  and  other  debris.  From  the  vegetable 
odd,  moltitudes  of  spores,  cells,  pollen 
aaiing  asthma),  hairs,  fibres,,  kc 
^R»n  man,  his  workshops,  and  his  domestic 
'iBsli,  the  debria  of  the  cutaneous  and 
'pottery  systems,  various  products  of  in- 
^f  and  too  often  the  germs  of  contagious 


Sud-ihowers  carried  by  the  winds  from 
^  deierts,  showers  of  ashes  and  other 
'^^  from  volcanoes,  and  sometimes  even 
^^*vi  of  meteoric  dust,  are  known  to  have 
inuted. 

'W  showers  from  deserts,  &c.,  fre- 
**&%  contain  living  animalcules.  Sil- 
^»  in  1872,  found  in  Sicily,  from  a 
^-ihower,  four  species  of  diatoms  and 
nig  infasoria.  Ehrenberg  examined  micro- 
^"Mlj  seventy  showers,  and  has  described 
*"*  tliaa    two   hundred   distinct    organic 

''iMn,  steel  •  grinders,  flat  •  pressors,  but- 
i^'iBakers,  brassfounders,  Portland-cement 
'^tti,  glassmakers,  &c.,  all  inhale  mineral 
i  sarthy  dust.  Minute  particles  of  metals 
i  with  ease  into  the  air.  Angus  Smith 
Med  the  dust  in  a  train,  and  found  it  to 
list  of  iron.  If  merely  a  train  running 
the  smooth  rails  rubs  off  appreciable  iron 
i,  it  may  readily  be  imderstood  how  in 
9  trades  where  there  is  great  friction — 


e.g,f  in  grinding  steel — ^particles  will  be  con- 
tinually detached.    See  Tbadbs,  Injurious. 

The  dust  or  smoke  of  gunpowder  is  mainly 
sulphate  of  potash. 

Mr.  Titchbome  analysed  the  dust  from  the 
roof  of  the  Theatre  Koyal,  Dublin.  He  found 
21  per  cent,  of  oxide  of  iron.  He  ascribed 
this  to  the  combustion  from  the  gas-burners. 

The  dust  of  the  streets  naturally  consists 
of  fine  particles  of  the  road«^  horse-droppings, 
fibres  and  hairs  from  the  clothing  of  persons, 
&c.  Mr.  Titchbome  analysed  the  stroet  dust 
of  Dublin.  He  found  vai;^le  quantities  of 
organic  matter,  according  to  the  height  from 
the  ground — 29*7  per  cent,  at  the  top  of  a 
pillar  134  feet  high,  while  on  the  street  it  was 
45*2  per  cent.  It  was  a,  ferment  consisting 
principally  of  stable  manure  in  fine  powder. 
Its  deoxidising  power  was  great :  it  reduced 
potassic  nitrate  into  nitrite. 

In  dust  many  oi^anised  bodies  have  been 
found. 

In  hospitals,  houses,,  and  other  inhabited 
places,  spores,  mycelium »  and  bacteria  from 
a  cholera  ward,  sporules  of  achorion  and  tri- 
cophyton  from  a  skin-disease  ward,  minute 
particles  of  pus  from  a  smallpox  ward,  various 
cells  in  stables  and  sheds  whero  animals 
were  suffering  from,  pleuro -pneumonia,  cattle 
plague,  &c.,  have  all  been  observed  by  inde- 
j>endent  and  trustworthy  observers— such  as 
Beale,  Brittan,  and  Swayne,  Bakewell,  Dun- 
das  Thompson,  and  others— and  prove  almost 
to  demonstration  that  we  are  occasionally  ex- 
posed to  breathe  contagious  germs  and  cells. 

Action  of  Dnst. — In  the  article  on  Trades, 
Injurious,  a  list  will  be  given  of  the  dust- 
producing  trades.  Here  it  may  be  stated  that 
mineral  dust — such  as  that  produced  in  mines, 
consistiDg  (as  Angus  Smith  has  shown)  of  par- 
ticles of  the  rock  they  are  working,  combined 
with  carbon,  in  a  finely  divided  form,  and 
when  gunpowder  is  used  for  blasting,  sulphate 
of  potassium  with  various  gases — or  the  dust 
from  steel  or  iron,  is  the  most  injurious.  The  or- 
ganic dust  of  small  hairs  and  fibres  from  clothes, 
flax,  wool,  kc,  is  also  extremely  irritating, 
and  excites  cough,  affections  of  the  larynx,  kc. 
When  we  inhale  dust  in  moderate  quantity, 
part  of  it  gets  filtered  at  the  mouth,  especi- 
ally if  a  man  has  a  beard  and  moustache.  All 
miners  should  therefore  grow  hair,  when  they 
can,  well  over  the  mouth.  Part  is  arrested 
in  the  nasal  cavities,  and  in  the  mouth  and 
fauces.  A  small  portion  gets  into  the  bron- 
chial tubes,  and  a  still  smaller  portion  may 
get  into  the  lungs  themselves.  That  which  is 
in  the  nasal  and  buccal  cavities  is  soon  ex- 
pectorated forth ;  that  which  is  on  the  bron- 
chial tubes  is  also,  but  mora  slowly,  brought 
up  by  the  following  process :  The  whole  of 
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the  bronchial  tube  U  lined  with  living  cells, 
each  of  which  has  a  bunch  of  hair-like  fila- 
ments, called  cilia,  growing  from  its  upper 
surface.  These  cilia  have  a  continual  lashing 
movement,  and  fluids  upon  the  surface  of  the 
cilia  continually  move  upwards.  The  action 
of  one  ciliated  epithelial  cell  would  be  insigni- 
ficant ;  but  when  it  b  considered  that  there 
are  millions  all  acting  in  the  same  direction, 
there  is  no  difficulty  in  understanding  how 
this  action  becomes  powerful  enough  to  raise 
minute  bodies  against  the  force  of  gravity. 
Some  substances  of  an  organic  nature  may 
also  be  decomposed.  When  the  dust  is  exces- 
live  or  continuous,  the  cilia,  acting  slowly,  are 
not  sufficiently  powerful  to  bring  the  dust  up 
so  as  to  keep  the  chest  clear ;  and  the  miner 
says  quite  truly  that  he  is  digged  up — in 
fact,  there  is  a  true  deposition  of  carbon,  bits 
of  steel,  &c,  in  his  lungs. 

But  with  comparatively  soft  substances, 
without  hard-pointed  and  jagged  ends,  such 
as  the  fibres  of  fabrics  mentioned,  there  is 
much  mortality  and  sickness,  from  the  irrita- 
tion of  the  lungs,  produced  by  constant  inhala- 
tion of  impure  thick  air;  and  affections  of  the 
larynx  and  chest  are  common. 

Tyndall  showed  how  air  filtereKl  through 
cotton  wool  was  deprived  of  its  dust;  and 
various  respirators  have  been  invented.  Men 
in  mines  and  workshops  are,  however,  chary 
of  wearing  anything  over  their  mouths,  so 
that  the  main  thing  to  be  insisted  ui)on  in 
mines  is  free  ventilation  and  the  cultivation 
of  beard  and  moustache.  In  the  streets  it  is 
important  for  our  comfort  that  the  dust  should 
be  laid.  Mr.  Cooper  has  proposed  a  plan  which 
possesses  the  merit  of  disinfecting,  la3ring,  and 
keeping  the  dust  moist — viz.,  by  watering  the 
streets  with  a  solution  of  the  waste  chlorides 
of  commerce,  chlorides  of  magnesium,  calcium, 
&c.  This  should  invariably  be  recommended 
to  the  notice  of  urban  authorities. 

Any  urban  authority  may  provide  recep- 
tacles for  the  temporary  deposit  of  dust,  ashes, 
and  rubbish.  They  may  also  provide  fit  build- 
ings or  places  for  the  deposit  of  any  matters 
collected  by  them,  in  pursuance  of  the  Public 
Health  Act,  1875.— (P.  H.,  s.  45.) 

Urban  authorities  may  make  bylaws  for  the 
prevention  of  nuisances  arising  from  dust, 
among  other  things.  See  Bylaws  ;  KiFUSE, 
Disposal  or,  kc, 

Dnst-Biiia  —  Temporary  receptacles  for 
the  deposit  of  dust  should  (1)  not  be  too 
laxg0 ;  (3)  have  a  proper  cover ;  (3)  be  in  a 
fvpfflr  iiinitUm;    and    (4)   be    frequently 

■cmI  bt  kept  dry,  for  house- 
^o.—emiti  little 


smell  so  long  as  the  contents  an 
getting  moist.  The  principal  od 
from  dust-bins  arises  from  decomp 
and  vegetable  matter.  In  towni 
never  be  cast  into  the  bins.  Sad 
as  potato-parings,  heads  of  fish,  k> 
thrown  on  the  back  of  the  kitoli 
there  allowed  to  smoulder.  Ste 
ko. 

2>welliiigs— See  Habitatiozts 

I>yiiaiiiio  Value  €if  Food 

lating  this  the  experimental  deter 
Frankland  are  used.  These  were 
ascertaining  with  the  calorimetei 
heat  is  evolved  during  the  oxidati 
quantity  of  a  substance  subjected 
tion.  The  measured  heat  is  then 
into  its  equivalent  of  working  po' 
presented  in  kilogrammes  or  force 
raise  a  kilogramme  1  metre  hig] 
lowing  figures  are  given  for  the 
tioned  alimentary  substances.  ' 
sent  the  three  groups  of  organic 
principles : — 

Force  produced  by  the  oeMoHonqfl  gt 
ffrains)  cu  consumed  within  the 

] 
Atbumen  (purified) 
Pat  (beef  fkt)    .... 
Starch  (arrowroot)   . 

Kilogrammetres  are  convertibl 
tons  (tons  lifted  1  foot  high)  by 
by -0032285. 

Force  produced  by  ike  oxidation  ef  lot. 
as  consumed  within  the  bod 

Albamen  (purified) 

Fat  (beef  fat)         .... 

Btareh  (arrowroot) 

Set  DiETABiEB,  Food,  &c. 

Dysentery— A  specific  diseas 
upon  the  contagion  or  infection 
poison,  which  when  taken  into 
causes  an  eruption  on  the  mucou 
of  the  large  intestine,  and  whicb 
quickly  replaced  by  ulcers. 

The  essential  nature  of  the  disc 
that  it  is  specific,  and  every  cas< 
had  a  progenitor  from  which  it  i 
in  the  direct  lineal  line. 

The  eruption  on  the  intestine  if 
of  whitish  round  elevations,  in 
from  a  millet  seed  to  an  extreme 
perfectly  analogous  (but  not  id( 
the  intestinal  eruption  of  typhoid 
Fever,  Typhoid.)  When  prick 
secretion  is  emitted.  It  is  proba 
is  an  infectious  matter  strictly  si 
matter  of  smallpox.  These  are 
placed  bj  ulcon,  which  may  axti 
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■nun  integtine  bejond  the  ileo-ceoal  Ytdre. 
^le  eruption  ocooxb  aboat  the  eighteenth  or 
twentieth  day.    The   macous  membrane  of 
^e  affected  intestine  if  inflamed,  swollen, 
■ad  injected  in   all  itages  of  the   disease. 
Theie  news  are  not  yet  generally  accepted  by 
the  profession,  although  so  logically  enforced 
hy  Dr.  W.  Badd  and  a  few  others.    Many 
obserrers  see  in  dysentery  a  mere  local  disease, 
■Qsnetimes  contagious  and  infectious,  some- 
times not,  and  they  talk  of  it  as  arising  de 
^090  from   sewage    contamination,    impure 
vater,  kc ;  and  it  no  doubt  often  does  ap- 
psrenily  rise  from  these  causes,  but  never, 
ss  we  believe,  without  the  specific  germ,  or 
irhsterer  it   may   be,   of   dysentery   being 
pmemt  in   the  sewage,  water,  &c.    There 
sn  two  forms  of  dysentery,  the  acute  and 
linok.    In  the  acute  form  the  disease  is 
often  masked  and  insidious.    Men  walk  about 
^ith  diarrhoea,  often  with  very  little  suffer- 
iB|,ud  omit  to  make  application  to  hospitals 
«  medical  men  until  the  disease  has  made 
^<MMderable  progress.    Death  in  such  cases 
(nqaaitly  takes  place  in  ten  or  twelve  days, 
^ceoreiy  seldom  takes  place  under  three  or 
fott  weeks.    The   liver   and   other   organs 
"ffer. 

^  chronic  form  may  last  for  years ;  it  is 
^  i^iiela  of  the  acute,  and  is  generally  very 
*1^e«i,  reducing  the  victim  to  extreme 
oitteistion  before  death. 


The  symptoms  in  both  forms  are  diarrhoea, 
first  like  ordinary  diarrhoea,  and  then  purging 
of  bloody  stools,  with  shreds  of  mucous  mem- 
brane, &c.,  with  generally  great  pain,  and  in 
the  latter  stages  the  stools  are  extremely 
ofifensive. 

Dysentery  is  frequently  a  complication  of 
other  fevers  in  warm  climates,  and  its  asso- 
ciation with  scurvy  is  well  known. 

History. — Dysentery  has  been  known  from 
the  earliest  times,  it  is  a  disease  essentially 
of  tropical  climates,  from  whence  it  has 
spread  all  over  the  world  ;  and  modem  obser- 
vation has  shown  that  in  whatever  climate, 
and  however  varied  the  type  and  character 
of  the  epidemic,  it  yet  has  always  retained 
its  peculiar  and  distinctive  features.  Dy- 
sentery has  been  the  scourge  of  armies  for 
more  than  two  centuries.  The  history  of  the 
British  army  in  Holland  in  1748,  that  of  the 
French,  Prussian,  and  Austrian  in  1792,  the 
Walcheren  expedition  in  1809,  the  Peninsular 
war  and  the  Crimean,  show  how  fatal  and 
disastrous  dysentery  is  when  it  attacks  largo 
bodies  of  men.  In  England  dysentery  used 
to  be  an  extremely  fatal  disease.  It  has 
been  decreasing  as  a  cause  of  death  since 
1852,  and  now  is  rarely  to  be  seen,  except  in 
cases  imported  from  India  or  other  foreign 
stations.  The  following  tables  are  extracted 
from  Aitken's  "Science  and  Practice  of 
Medicine : " — 


Pbefauqios  and  Mobtalitt  of  Dysentery  in  various  Countries,  by  the  late 

Sir  Alkxandeb  Tulloch,  K.C.B. 


Period  of 
Observation. 

Aggregate 
Strength. 

Dysentery. 

Attacked. 

Died. 

Proportion  of 
Dsathsto 

Admissions. 

^HodwardandLeewarc 
Command         • 

Years. 
.}            ^ 

86,661 

17,843 

1367 

Per  cent. 
77 

JuBsica       . 

20 

51,667 

4,909 

184 

3-7 

Gibnhar     .        . 

19 

60,269 

2,653 

64 

2*4 

yrfts.       .        .        . 

20 

40,826 

1,401 

94 

6*6 

hnisn  Islands     . 

20 

70,293 

3,768 

184 

4-8 

Jomndas    . 

20 

11,721 

1,751 

36 

2-0 

Aon  Scotia  and  New 
Bnmswick 

'}           20 

46,442 

244 

18 

7-4 

Jittda       .        .        , 

20 

64.280 

735 

36 

4-8 

▼•ieraAfrica    . 

18 

1,843 

370 

55 

14-2 

SfPe  of  Good  Hope     . 

19 

227,111 

1,425 

44 

30 

^Helena  .        .        . 

9 

8,973 

761 

69 

90 

fcritini    .       .        . 

.     '        19 

30,615 

5,420 

285 

5-2 

2^-       •       •        < 

20 

42,978 

9,069 

993 

111 

^•unNrim  Ptovinces . 

10 

6,818 

1,460 

137 

9-3 

S^   •    •    • 

5 

31,627 

6,639 

559 

8-3 

^  :   :   : 

5 

38,136 

6,152 

411 

8-0 

5 

17,612 

1,879 

151 

8-0 
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AVEBAOE  Rates  of  Sicknesi  and  Mortality  from  Dysentery  and  Diarrhcaa  among  Earopett 

Troops  in  India,  compiled  from  Data  contained  in  Tables  xxvL  and  xxvii  of  "Vitil 

Statistics  of  European  and  Native  Armies  in  India,*  by  Dr.  JOSEPH  EwABT  of  Cilcatto 

Medical  College. 

1.  From  Dyientery  alone. 


Presidency. 


Benjnd 

Bomoay 

Madras 


Bengal 

Bombay 

Madras 


Bengal 

Bombay 

Biadras 


Periods. 


1812  to  1853-54 
1803-4  to  1853-54 
1829     to  1851^2* 


Strength. 

Admis- 
sions. 

Deaths. 

Percentage  of 
Admissions 
to  Strength. 

Percentage  of 
Deaths  to 
Strength. 

543,768 
306,978 
213,587 

100,542 
51,010 
30,593 

8873 
4705 
2304 

18-48 
16-61 
14-32 

1-64 
1-53 
1-07 

hi 


2.  From  Diarrhosa, 


1812  to  1853-^  !  543,768 
1803-4  to  1853-54  |  306,978 
1829     to  1851-52*1  213,587 


64,823 
32,290 
19,458 


2141 
551 
353 


11-92 

10-51 

911 


•39 
•17 
•16 


3.  From  Dysentery  and  Diarrhoea  at  a  Clots. 

1812  to  1853-54 
1803-4  to  185^54 
1829     to  1851-52* 


543,768 

165,365 

11,013 

30-41 

2-02 

306,978 

83,300 

5,256 

2713 

1-71 

213,587 

50,051 

2,657 

23*43 

1-24 

9-22 
7-53 


3-30 
1-77 
1«1 


6'€6 
610 
5*30 


Propagation  and  Predisposing  Causes. — 
There  can  only  be  one  cause,  if  the  view  of  its 
essential  nature,  as  detailed  above,  is  oor- 
rect— viz.,  contagion ;  and  in  this  respect  it 
obeys  the  same  laws  as  typhoid  fever— viz., 
that  the  excreta  from  the  bowels  mainly  carry 
the  poison  ;  but  that  in  all  probability  other 
excribta,  whether  from  the  skin,  the  sputa, 
or  the  breath,  may  also  carry  infection.  It  is, 
then,  an  infector  of — 
The  soU. 

The  drinking-water. 
The  clothes. 
The  air. 
Of  all  these,  the  drinking-water  and  the  ac- 
tual emanations  from  the  dejecta  are  by  far  the 
most  common.    Dr.  Parkes,  in  his  "  Manual 
of  Hygiene,"  recorda  a  number  of  instances 
where   the  disease  was   ascribed  to  water; 
those  cases  where  men  using  a  certain  water 
were  affected  with  dysentery,  while  others 
using  a  different  supply  were  unaffected,  are 
in  the  nature  of  positive  proofs.   For  example, 
Davis  mentions  as  a  curious  fact  that  ships* 
crews  in  the  West  Indies  ordered  to  Tortola 
**  were  invariably  seized  with  fluxes,"  which 
were  caused  by  the  water ;  but  the  inhabi- 
tants, who  used  tank-water,  were  free.  Gheyne 
also  relates  the  following :  '*  Several  years  ago 
dysentery  raged  violently  in  the  old  barracks 
at  Cork.   At  the  {period  in  question,  the  troops 
were  supplied  with  water  from  the  river  Lee, 
which,  in  passing  through  the  city,  is  rendered 

•  Sxclosive  of  1839, 1840,  and  1841. 


unfit  for  drinking  by  the  influx  of  the  eontflte 
of  the  sewers  from  the  bouses,  and  liitfvi* 
is  brackish  from  the  tide.    Mr.  Bell,  mxff^ 
of  Cork,  suspecting  that  the  water  miglitbsM 
caused  the  disease,  had  a  number  of  «i^ 
carts  engaged  to  bring  water  for  the  tiMf* 
from  a  spring  called  the  lady's  Well,  aadal 
the  same  time  prohibited  the  use  of  viii' 
from  the  river.    "Bj  this  simple  but  jadicMtf 
arrangement  the  dysentery  very  shortly  ^ 
appeared  from  the  troops.**  —  (Chetki^  0* 
Dysentery,  182L) 

That  actual  emanations  from  djieriaA 
stools— whether  spread  on  the  ground  in  <*£ 
nary  sewage  irrigation,  or  in  the  dose  f^ 
of  hospital  wards,  or  in  the  latrines  of  ktf 
racks  —will  cause  the  disease,  is  amply  Fio<* 
by  numerous  instances  that  have  oeouzxtdlMiti 
in  this  country  and  abroad. 

As  predisposing  causes,  deficient  food,|Mi 
heat,  exhaustive  marohes,  and  espedsQyil 
sence  of  a  vegetable  diet,  may  be  mentioMi 
**  The  effects  of  saU  diet  in  the  produetioK 
dysentery  being  less  known  than  ths  alhi 
predisposing  causes,  it  may  be  as  well  toiW 
that,  by  an  experience  of  twenty  yeanift^ 
West  Indies,  it  has  been  determined  thil  i 
the  Windward  and  Leeward  Commaad,  vb< 
the  rations  issued  to  the  troops  oonsislsl 
salt  provisions  five  days  in  the  week,  ihea 
tality  from  diseases  of  the  stomach  andbov 
among  the  ofiBcers  was  as  2  to  4  per  w 
while  that  among  the  soldiers  was  as  2(^'7 
a  tenfold  ratio.  On  the  contrary,  in  Jams 
when  salt  provisions  were  issued  to  the  t» 
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I7  two  d&jt  in  the  week,  the  mortality  from 
eame  diseases  approximated  so  nearly  be- 
*een  these  two  ranks  as  to  be  almost  an 
lufitj.  And  corresponding  facts  to  these 
T*  been  observed  in  Gibraltar,  on  tbe  coast 
Africa,  and  at  St.  Helena. 
"The  Sierra  Leone  Ck>mmi8sioners  on  the 
itwii  coast  of  Africa,  who  investigated  this 
^jjtd  on  the  spot,  were  of  opinion  that  the 
giproportion  of  salt  rations  mainly  contri- 
ted  to  the  uckness  and  mortality  from  dis- 


eases of  the  stomach  and  bowels  in  the  form 
of  djTsentery  and  diarrhcea ;  and  the  following 
statement,  given  by  the  late  Sir  Alexander 
Tulloch  in  his  Statistical  Reports  (p.  11)  on 
the  sanitary  condition  of  the  troops  in  the 
West  Command,  shows  the  marked  redac- 
tion which  took  place  in  the  deaths  from 
this  class  of  diseases  subsequent  to  the  intro- 
duction of  fresh -meat  diet,  the  mortality 
being  reduced  to  a  tenth  part  of  its  former 
ratio :— 


PftSVIOUS  TO  ALTKRATIOHS  in  RATIOKa 

SUBSEQUBMT  TO  ALTERATIONS  IK  RATIONS. 

MV 

Mean 
Strength. 

Djsenterj  and 
Diarrhoea  chiefly. 

-  ■■               ■■ 

Ratio  per  1000  of 
Mean  Strength. 

Year. 

Mean 
Strength. 

Djsenterj  and 
Diarrhcea  cble&y 

Ratio  per  1000  of 
Mean  Strength. 

Admit- 
ted. 

Died. 

^ted.^''    ^^«*- 

Admit- 
ted. 

1  •   f  f 

Died. 

Admit- 
ted. 

Died. 

fQ5 

826 
827 

5n 

471 
345 

235 
256 
209 

32 
26 
13 

411 
543 
606 

56 
56 
38 

1828 

1829 

1830) 
to    > 
1836/ 

232 
114 

42 

139 
50 

22 

1 

•  •  • 

1 

600 
439 

524 

61V 

bU 

1387 

700 

71 

505 

51 

Total 

38a 

211 

2 

543        5t'T 

Average. 

Average. 

'hthenavythe  same  efifects of  ill-regulated 
tliave  been  observed,  and  the  good  results 
adiaoge.  'In  1797,'  says  Dr.  TVikon, 
iiHctaalling  [of  the  navy]  was  changed, 
^  improved,  and,  consequently,  imme- 
te  to  the  change  the  health  of  the  seamen 
pwad  strikingly.  Scurvy,  typhoid  fever, 
ntery,  and  ulcer,  which  up  to  the  period 
ttitehsnge  had  produced  great  havoc,  be- 
ll eomparatively  rare  in  occurrence,  and 
ttis  impression ;'  and,  it  may  now  be  added, 
'  Wzdly  known  except  by  name.  An  insuf - 
■t  diet  was  the  main  predisposing  cause 
tU  dysentery  which  prevailed  in  London 
^  Penitentiary,  Millbank,  shortly  after 
MBpletion.  This  prison  u  built  on  a 
Bh  below  the  level  of  the  Thames  at  high 
^  the  river  being  banked  out  by  a  narrow 
Mway.  As  long  as  the  prisoners  were 
vid  a  full  and  ample  diet,  they  appear  to 
•  nsisted  the  action  of  the  paludal  poison, 
to  have  enjoyed  good  health.  No  sooner, 
ever,  was  the  quantity  and  quality  of 
r  dietary  lowered  than  dysentery  of  a 
fatal  character  broke  out,  and  made  it 
Mary  to  clear  that  establishment  for  a 
of  all  its  inmates. "--(AiTKEN.) 
tteiUkm, — The  prevention  is  in  all  re- 
it  amilar  to  that  of  typhoid  fever ;  that 


is,  thorough  disinfection  of  all  excreta,  isola- 
tion as  far  as  possible,  to  which  may  be  added 
great  attention  to  the  diet.  In  military  sta- 
tions, on  the  appearance  of  dysentery,  it  may 
be  necessary  to  watch  the  latrines,  and  to  re- 
port every  man  who  goes  there  twice  a  day. 

Dysenteric  contagion  would  appear  more 
volatile  than  typhoid.  It  certainly  infects  the 
air,  therefore  it  will  be  essential  to  use  some 
volatile  disinfectant,  such  as  chlorine,  as  well 
as  to  bom  or  disinfect  the  stools.  That 
chlorine  will  destroy  this  contagion  is  ex- 
tremely likely.  It  was  used  by  Mojon  in 
1807.  He  says:  "Dysentery  became  con- 
tagious in  the  hospital  at  Genoa.  Almost  all 
the  sick  of  my  division,  nearly  200,  were  at- 
tacked; and  as  we  know  that  this  disease, 
when  contagious,  is  communicated  ordinarily 
from  one  person  to  another,  by  the  abuse 
which  exists  in  all  hospitals  of  making  the 
same  latrines  serve  for  all  the  sick  of  a  ward, 
I  wished  to  see  if  fumigations  of  chlorine  had 
the  power  of  destroying  these  contagious  ex- 
halations. I  therefore  caused  fumigations  to 
be  used  twice  daily  in  the  latrines,  and  in  a 
few  days  I  was  able  to  destroy  that  terrible 
scourge,  which  already  had  made  some  vic- 
tims.'* See  Disinfection  ;  Feveb,  Typhoid, 
&c. 


E. 


Xohlnoeoooas  Hominna— Thii  ii  the 

l&rra  of  the  Tmnia  Eekinomeev*.  It  it  ui 
eitremely  oommon  puruite  of  tbs  human 
bodj,  and  haa  b«en  found  Id  the  kjdaefa, 
luDg*,  liier,  bnin,  heart,  spleen,  ovkriea, 
breuti,  tiuae  of  the  throat,  and  the  bonea. 
It  ii  eipeciall;  prevalent  io  Iceland,  about 
a  eiith  of  the  whole  popnluion  being  af- 
fected. It  induce!  a  long  end  peinful  illneu, 
ii  irremediaiile,  and  it  (leqaeati;  tenoinated 
bjr  death. 

The  liTer  ii  one  of  the  moit  frequent  teati  of 
the  diteoM,  and  me;  have  either  one  or  more 
hydatid  tnmoun  developed  in  iti  ■ubttanm. 
The  tumour  it  white,  eligbtlr  tinged  with 


jellnw.  Tbe  oapiule  ii  Tei7  adherent 
fliuToundiDg  tittue.    Within  it  it  to  be  t 

"1.  A  gelatiuone,  tranilucent,  grejl 
or  bladders,  composed  of  nameroos  OOD 
hyaline  layers,  giving  a  laminated  appt 
to  s  teotioD.  It  it  finely  gnnolated  i 
parti  (degeneration!),  and  highly  elsat 

"  2.  A  very  thin  and  delicate  memb 
spread  over  the  interior  of  tbit  elottio 
bladder,  at  the  innermost  layer  of  the  1 
■  tumour.'  Thit  membrane  is  the  mot 
of  the  echinoooecot  embryo  (Hiula) 
coiretpondi  with  the  germinal  memb 
Professor  Qoodsir.  It  is  stadded  witi 
merable  traniporentcellt,  varying  aiu 


oTmeainrementrromTTiAmi  tOTAvoI'u  Inol'- 
It  it  tbe  teat  of  development  of  iunnmeiable 
echinooocoi,  and  to  this  membrane,  in  a  fresh 
hydatid  tninoo]-,  they  are  found  connected  by  a 
deUcate  membrane,  either  singly,  or  more  com- 
monly indut- 

ber  ot  indi- 
viduals OD  the 
elotter  vary- 
ing from  ten 
to  a  hundred 

shown  in  the 

cut."  fig.   25. 
Bg.M.  — (AnKes.) 

The  embryo  itself  Toriea  in  site,  acoording 
.       _     ,  at  lo  whether  it  is  con- 

tnuted  -  or  elongated, 
being  from  -ixUt  -i^  ot 
a  line  in  the  former, 
from  ^  to  A  oC  a  line 
;    in  the  Utter  case. 

Fig.    26    repretenta 
two  eohinocoooi,  the  oi 
with     tbe    head    r 
y\t.  IT.  traoted  within  the  vet 

de,  tbe  other  with  tbe  bead  extruded. 


Fig.  27  and  fig.  28  thaw.  A,  an  eehii 


sely. 


dewed  ti 

the  booklets  may  be 
bmaous  disa.  B 
tbowt  the  drdet  of 
booklets,  thirty- 
number, 
seventeen  long  and 
seventeen  short.    C 

of  separate  booklet*. 

h   it   tbe    bate,    c 

tbe  central  el 

ity,  e  the  booklets 

viewed  upon  their 

concave  or  inferior 

border.  The  dotted 

line  connecting/,  jr, 

k,    represents    the 

outer  surface  of  the        f\,     fi    (\ 

neck,     and      run.     f'r)      /     ^ 

through  tbe   fixed         1      H      " 

point  of  the  three  _     „ 

hooks,  which  more  *'  * 

upon  the  central  fixed  prooeas  at  oi 

Su  PARASITBa,  Tahia,  lie. 
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^*^h.  Tbe  following,  according  to  Letheby, 

^o^  the  oompotition  of  ibis  fish 

I^itnfesow  matter. 

Wu 

Saline  autter  .... 


9-9  " 
13  8 

1-3 
76-0 


100  0 


^«jfn'i  antljiii  giTes  a  considerably  larger 

^^^jtiitim  ^  XeU  deprived  of  nan-edMe  PortUm* 

(Patu). 

Nitrofeaoai  matter  1300 

Itejutter 2386 

Hinenl  matter      ....  077 

>'on-DiUQgeiioas  matter  and  loss  .  oso 

Water 6*2-07 

100  00 

Xt  hii  been  eoniidered  that  taking  eels  as  a 
"^^•S^  artkle  of  diet  has  a  tendency  to  pro- 
^^ce  MTofala ;  this  belief  deriyes  some  slight 
^Pport  from  the  fact  that  this  is  the  prevail- 
^'^  dinue  of  the  Maori,  who  eat  the  eel  im- 
"^odnitdy. 


...  -je  egg  of  the  common  domestic 
■o^mwj  nittritioaa  and  easy  of  digestion. 
^^  aeeemsrily  ecmtains  all  that  is  required  for 
^^  naitraetion  of  the  body,  as  the  young 
^^  H  developed  from  it,  bat  the  shell  should 
^  taken  into  aooonnt  as  well  as  the  contents. 
^^^id*boiled  eggs  are  more  difficult  of  digesfcion 
^li«n  lightly-boiled  ones,  and  have  a  consti- 
P^tiog  sefcion  on  the  bowels. 

^Ibe  kzger  end  of  a  new-laid  egg  feels  cold 
'^'^tt  idaced  against  the  tongue ;  it  is  semi- 
^^^upirent  when  placed  between  the  eye  and 
^  strong  light.  New-laid  eggs  are  more  trans- 
I**>«nl  in  the  centre,  old  ones  at  the  top. 

Ckod  eggs  sink  in  a  solution  composed  of 
X  OK.  of  lalt  in  10  OS.  of  water ;  indifferent, 
^<^;  and  bad  ones  will  swim  even  in  pure 


^Iwre  are  leTeral  methods  for  preserving 

^to:  one  it  to  pack  them  with  the  small  end 

^<>^vttds  in  clean  dry  salt  in  barrels  or  tubs, 

^^d  to  keep  them  in  a  cool  and  dry  situation ; 

^  the]r  may  be  placed  in  vessels  containing 

'^^  of  lime  or  strong  brine.     If  they  be 

^^'[*Qed  with  a  solution  of  bees- wax  in  warm 

**«▼€  oO— one-third  bees-wax,  two-thirds  of 

*|UTe  00— they  will  keep,  speaking  generally, 

*^two  years.— (CHiemical  News,  August  1865). 

^  these  difTerent  processes  act  by  the  exclu- 

■^oaoftheair. 

^^^vnl  interesting  researches  on  the  decom- 
Miun  of  eggs  have  been  instituted  by  the 
^  Dr.  Grace  Calvert  and  Mr.  William 
^^pwn,  F.C.S.  According  to  their  ex- 
I'^'iBeiita,  it  appears  that  eggs  can  only  be 
J*««npoied  by  one,  two,  or  all  of  three  dif- 
'^^i  igendes.    The  first  is  the  piUrid  cell. 


This  is  generated  from  the  yolk,  and  takes 
place  no  matter  how  well  the  shell  is  pro- 
tected; in  fact,  it  is  an  action  from  within. 
The  granules  or  cells  of  the  yolk  assume  a 
morbid  vitality,  the  yolk  and  white  become 
mixed,  apd  putrofaction  takes  place.  The 
growth  of  the  putrid  cell  is  retarded  by  carbo- 
nic dioxide  and  coal  gas,  facilitated  by  oxygen. 

The  second  is  due  to  vibrios.  **  Tlds  decom- 
position is  from  a  worm,  which  always  appears 
quite  straight,  sometimes  swimming  about, 
and  sometimes  moving  to  and  fro."  They  in 
all  cases  penetrate  the  shell  from  without. 
Eggs  remaining  dry  aro  never  attacked  by 
this  agent ;  but  if  the  outside  of  the  shell  be- 
comes wet  or  moist,  the  vibrios,  always  present 
in  the  atmosphere,  fall  on  it,  develop  in  the 
moisturo,  and  penetrate  the  shell.  The  vibrios 
consume  oxygen,  evolving  carbonic  acid.  They 
cannot  live  nor  develop  in  an  atmosphere  of 
coal  gas  or  one  of  carbonic  acid. 

The  third  decomposing  agent  is  a  fungus — 
the  Penicillium  glaucum.  This  fungus  attacks 
a  certain  percentage  of  eggs,  whether  the 
shells  be  dry  or  moist.  The  whole  egg  may 
be  full  of  filaments,  and  of  the  consistence  of 
cheese.  '*  In  some  cases  of  decomposition  by 
this  means  we  have  found  the  egg  to  appear 
as  if  it  had  been  completely  coagulated  by 
cooking ;  the  white  appeared  to  be  quite  as 
solid,  but  more  transparent."  The  growth  of 
the  fungus  is  entirely  provented  in  an  atmos- 
phere of  carbonic  dioxide.  The  fungus  grows 
rapidly  in  oxygen,  forming  carbonic  dioxide ; 
it  also  appears  to  liberate  nitrogen  from  the 
albumen.  —  (William  Thompson,  F.O.S., 
Chemical  News,  vol.  xxx.  No.  775,  p.  169.) 

CompoiUion  of  the  entire  CotUentt  of  the  Egg. 

Nitrogenous  matter .                .  14-0 

Fatty  matter 10  6 

Saline  matter 1-6 

Water 740 

1000 
Coimpotition  of  the  White  of  Egg. 

Nitrogenous  matter  .        .  20 '4 

Fattj  matter 

Saline  matter 1-6 

Water 78  0 

100  0 

Composition  of  (he  Tclk. 

Nitrogenous  matter  .       .        .  10  0 

Fatty  matter 30  7 

Saline  matter 1-3 

Water 620 

100  0 

Reckoning  the  weight  of  an  egg  at  2  oz., 
and  that  one-tenth  of  this  consists  of  shelU 
the  contents  will  furnish  the  following 
amounts  of  dry  constituents,  the  percentage 
composition  given  above  being  taken  as  a 
basis  of  calculation :— 


Dry  OmtHliHBU  tf  On  CaMtnlt  u/an  Egf- 


The  quftlitj  ot  the  ere  ""U  »»T  "i*""  '''* 
(sod  which  the  fowl  mi;  be  fed  apon.  Prout 
give*  the  faUowing  u  being  the  eompoiitioD 
ol  the  ihell  of  t  hen'*  egg  i— 

Calcic  phraphKte        .  I'O 

Xldor  [Sambacai  nijTer)— A  Urge  shrub  or 
(mall  tree,  belonging  to  the  netund  order 
Caprifoliacra.  A  natire  of  the  North  of 
Asia  and  of  Europe.  The  flowcts  yield  on 
dUtillation  a  voliitile  oil.  The  learei  and  the 
inner  bark  are  purgative  slid  emetic,  and 
have  been  lued  in  the  treatment  of  dropdei, 
iie.  The  juice  from  the  freih  berries  ia 
fermented  and  made  into  elder  wine,  which 
often  figure!  largely  ai  an  adulterant  of  port 
wine.    SkWihe. 

Kmbwlmlng— Thi«  term  ii  employed  to 
denote  a  method  which  has  far  ila  object 
the  preservation  of  the  deed  from  decompoii- 
tioD.  The  operation  date*  from  a  Tery  high 
antiquity,  for  it  was  practised  by  the  ancient 
Egyptian),  who  believed  that  their  sonls 
■iter  many  thousand  yean  would  reinhabit 
their  bodiei  if  preserved  entire.  Some  ot  these 
enbalmed  Egyptian  bodies,  called  mummies, 
although  buried  3000  year*  ago,  are  atill  per- 
fect. 

The  Egyptian  method  of  embalming  was  in 
essence  a  process  of  eviscerating.  They  drew 
the  brain  through  the  nostrils  with  croolccil 
itiitrumenta,  and  eitrocted  the  other  visoei 
through  a  small  oi:eniiig  in  the  side  mail 
with   so    Ethiopian  stone.     They  then  en 

salt,  togetlier  with  bitumen  and  nil  of  cedsi 


'  of  tlie 


the  face  was  gilded. 

The  Ethiopg  dried  the  bodies  nC  theii 
dead,  punted  them  to  represeot  life,  and 
Gushrined  them  in  columns  of  trAnsparen't 
solid  BubetHUCO,  so  that  they  could  be  seen  b/ 
the  living. 

The  Peruvians  preserve  theit  dead  princi- 
pally by  desieeation. 

Lewis  de  Bil^  in  1750,  embalmed  withonl 
eviMeratien.  Onuderut,  in  1769,  immeraoi 
the  whole  body  in  a  preservative  solution 
In  the  same  century,  a  cerecloth  coated  witii 

into  operation,  and  was  used  among  others  hy 
Benjamin  Gooch,  who  hna  minutely  describe  I 
the  operation.  Hunter  greatly  improved  tin 
art  by   injections  into  the  veins,   and  twi. 


>)  EMS 

bodiee  are  at  the  preamt  time  In  tbelasnm 
rf  the  Royal  CoUege  of  Borgeons  in  sa  a- 
cellent  state  of  preservation.  One  ot  Ibat 
John  Hunter  preserved  by  injecting  <»o- 
phorated  ipirits  of  wine.  Doctor  Tttnckin 
iif  Naples  lued  ae  an  injeeUon  S  lbs.  rf 
arsenic,  coloured  with  minium  ot  anubu. 
in  20  pint*  of  water  or  ipirii.  IL  Ousil 
Lilao  first  used  a  eolation  of  aisemc;  lot  in 
1S4G,  the  use  of  anenic,  for  ebviODS  raun>, 
tras  forbidden  to  be  lued  for  the  fnifim  ^ 
embalming  the  dead  id  FrancA. 

A  eommiasioD,  in  1847,  of  the  AeadUs  ^ 
MMeeine  examined  the  processe*  of  M.  Oiud 
iind  Dr.  Souquet.  M.  Gaunal's  liqnideiii 
solution  of  sulphate  and  chloride  of  alDDiiMn 
in  water.  On  putting  it  into  a  Hsnb'i 
apparatns,  the  commiauon  also  disoomtd 
.uaenie.  Be  wa*  therefore  obliged  to  (oit 
the  arsenic.  Sonqnet's  liquid  was  a  taM" 
„l  chloride  ot  lino  without  anenia  T*t 
Iwdiei  were  embalmed  in  the  preeenca  (4  tt* 
oommis*ioB-one  by  Sonqaet,  the  etbei  If 
Oaunal— and  buried.      They  were  Ihm  i- 

hnmed  at  the  end  of  a  year  and  two  omtb- 
Gannal'a  pnwesa  had  fajled,  Bonqnet't  bod; 

was  completely  preserved,  and  on  eipossnU 

the  air  it  dried  without  patrefaction,  and  Iw- 

came  si  hard  as  wood  or  stone. 
These  two  processe*  were  much  nad  u 

Pnmoe.    !□  the  two  yearal»49  and  ISWtlitn 

were  134  embalmments— 63  by  the  Gu^ 

process,    67    by  the    Souquet,    4    by  nib* 

methods- 
Modem  embalmment  hat  been  staditd  >■ 

England  aoientifioally  by  Dr.  W.  B.  RjawJ- 

ton.— (Medical  Timea  and    Gaictte,  JaLUT 

16, 1875.) 
Ho  usee  three  solntiona— (11  A  latunl* 
I  solution  of  chloride  ot  lino  ;  (2)  Zinc  eoUiiii 

(3)  A  lalnreted  solution  of  silicate  of  toia 
I       No,  1  ia  injected  shiwly  and  carefall;ii" 
I  either  the  tracheal  or  femoral  artery.    Wi 
I  takes  about  two  hoars,  and  ii  repealed  >l  t^ 

end  of  about  til  hours,  it  necoanry.  1** 
I  artery  it  not  tied,  but  plugged  op  byinjecliti 

afewouncetof  ailicatenf  eoda.    Thetbdan" 
I  it  emptied  of  air  by  a  fine  punclsue,  and  ll* 
'  styptic  colloid  thrown  in. 
I      The  brain  ia  reached  through  the  noM,  u* 

the  cranial  cavity  treated  with  styptic  oJW^ 
I  The  nose  is  stuffed  with  cotton  wool,  isdibe 
I  eyelid*  and  lip*  *Bwn  up.  If  a  j»«t-W** 
'  has  taken  place,  the  procett  it  very  timiWJ 
but  it  entails  tying  moat  of  the  divided  T*»l^ 
and  the  injection  is  necesiuily  more  ia  *** 

I  Xmigranl  SUpa— .Sec  HTQibii,  N>c*^ 
Enounp»mita— Sm  Cahfb,  Tivtb,  to- 
Kndemlo— A  diieua  i*  laid  (0  be  W^*' 
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ariMt  from  lonie  more  or  leaa  oon- 
]oml  GMue.  It  ia  a  word  which  is 
d  looeely,  in  the  place  of  epidemic, 

^9  Amomii  €if,  produoed  by 

rthe  aotuftl  force  eTolved  by  com- 
dation  of  any  food-ituff,  measured 
I  of  the  calorimeter.  The  possible 
si  thermotio  power  which  can  be 
d  in  the  body  will  depend  on  two 
I*-{1)  the  actual  amount  of  potential 
the  food,  expressed  either  in  units 
r  of  motion ;  and  (2)  the  extent  to 
>  processes  in  the  body  can  liberate 
r  this  energy.  Helmholtx  has  calcu- 
t  the  animal  system  is  capable  of 
me-fifth  of  the  actual  energy  de- 
»y  the  oxidation  of  the  food  to  ac- 
ixtemal  work. 

lid  be  remembered  that  the  mere 
B  of  potential  energy  does  not  fix 
ahie,  it  only  gires  a  certain  broad 
I  of  the  value  of  the  substance, 
lowing  table  is  based  on  Fraukland*8 
ital  results. 


1  OB.  win  aqiial 

I  Oranun* 

Fout-TMuuf 

"*"**• 

Porenit. 

of 
Water. 

willaqiuU 

Kilognm- 

iiMtreaof 

BuMgy. 

Bocriar,  or.  in 
other  wuida. 

would  ntlM  tb* 
iind«r-fflT«» 

Kuabcr  of  Toiu 
1  Foot  high. 

• 

70-6 

604 

55 

•              • 

70-9 

490 

45-3 

boUed 

64-4 

711 

64  i) 

b      . 

44 

910 

83 

• 

•  «• 

1627 

148  5 

1 

•  •• 

1691 

145-3 

• 

•  ■• 

1665 

15-2 

■ 

•  •• 

1698 

1461 

• 

78 

422 

88-5 

• 

M 

220 

20 

• 

88-5 

178 

16  2 

• 

•  •  • 

8 '77 

280  9 

f     . 

S63 

244 

2i-3 

• 

47H) 

1400 

127 

lese 

24 

1846 

168*5 

• 

•  •• 

1557 

151-3 

• 

87 

266 

24-3 

• 

•  •  • 

1418 

129  6 

^ 

88  4 

828 

30 

mess's 

88-4 

455 

41-5 

FooT-Toys. 

»  Fewer— iSiee  Feveb,  Typhoid. 

«r— Entozoa  are  parasites  affecting 

d  parts  of  man  and  animals.    A  full 

•e  which  have  been  found  in  the 

me  is  given  in  article  Parasites. 

>wing  are  supposed  to  be  introduced 

inking-water : — 

tpkalut  lotus  {T(enia  lata). 

kepaticum  {Fasciola  hepatica). 

lumbricoides. 

t»  duodtnalit   {Strongylut   duodt- 


A  nchylostomum  »eu  SderosUma  duodenaU. 
Filaria  ianffuinit  kominU. 
FUaria  dracuncultu  (Guinea  worm). 
Bilharzia  hcenuUobia, 

Xntiy,  Powers  of— The  general  powers 
of  entry  of  the  local  authority  are  very  clearly 
laid  down  in  the  Public  Health  Act. 

**  The  local  authority,  or  their  officer,  shall 
be  admitted  into  any  premises  for  the  purpose 
of  examining  as  to  the  existence  of  a  nuisance 
thereon,  or  of  enforcing  the  provisions  of  any 
Act  in  force  within  the  district  requiring  fire- 
places and  furnaces  to  consume  their  own 
smoke,  at  any  time  between  the  hours  of  nine 
in  the  forenoon  and  six  in  the  afternoon,  or 
in  the  case  of  a  nuisance  arising  in  respect  of 
any  business,  then  at  any  hour  when  such 
business  is  in  progress  or  is  usually  carried  on. 

*' Where  under  the  Public  Health  Act  a 
nuisance  has  been  ascertained  to  exist,  or  an 
order  of  abatement  or  prohibition  has  been 
made,  the  local  authority  or  their  officer  shall 
be  admitted  from  time  to  time  into  the  pre- 
mises between  the  hours  aforesaid,  until  the 
nuisance  is  abated,  or  the  works  ordered  to  be 
done  are  completed,  as  the  case  may  be. 

"  Where  an  order  of  abatement  or  prohibi- 
tion has  not  been  complied  with,  or  has  been 
infringed,  the  local  authority,  or  their  officer, 
shall  be  admitted  from  time  to  time  at  all 
reasonable  hours,  or  at  all  hours  during  which 
business  is  in  progress  or  is  usually  carried 
on,  into  the  premises  where  the  nuisance 
exists,  in  order  to  abate  or  remove  the  same. 

**If  admission  to  premises  for  any  of  the 
purposes  of  this  section  is  refused,  any  justice 
on  complaint  thereof  on  oath  by  any  officer  of 
the  Ipcal  authority  (made  after  reasonable  no- 
tice  in  writing  of  the  intention  to  make  the 
same  has  been  given  to  the  person  having 
custody  of  the  premises),  may,  by  order  under 
his  hand,  require  the  person  having  custody 
of  the  premises  to  admit  the  local  authority, 
or  their  officer,  into  the  premises  during  the 
hours  aforesaid ;  and  if  no  person  having  cus- 
tody of  the  premises  can  be  found,  the  justice 
shfdl,  on  oath  made  before  him  of  that  fact, 
by  order  under  his  hand,  authorise  the  local 
authority  or  their  officer  to  enter  such  pre- 
mises during  the  hours  aforesaid. 

**  Any  order  made  by  a  justice  for  admission 
of  the  local  authority  or  their  officer  on  pre- 
mises shall  continue  in  force  until  the  nui- 
sance has  been  abated,  or  the  work  for  which 
the  entry  was  necessary  has  been  done." — 
(P.  H.,  s.  102.) 

Any  person  refusing  to  obey  a  justice*8 
order  for  admission  of  the  local  authority  or 
their  officers  is  liable  to  a  penalty  not  exceed- 
ing £5. -(P.  H.,  ■•  lOa) 
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Form  F. 


Order  ofJutiicefor  Admission  of  Officer  of  Local 

AvuhoTxty. 

WnnacAS  {descriht  the  local  authority]  hare  by 
their  officer  [naming  him]  made  appli<»tion  to  me 
A.  B.f  one  of  Uer  Majesty's  Jostices  of  the  peace 
haring  jurisdictioa  in  and  for  [describe  the  place], 
and  the  said  officer  has  made  oath  to  me  that  demand 
has  been  made  pursuant  to  the  prorisions  of  the 
Public  Health  Act,  1875,  for  admission  to  [describe 
sihuUion  of  premises  so  as  to  identify  them],  for  the 
purpose  of  [dacrxbe  the  purpose,  as  the  case  may  be], 
and  that  such  demand  has  been  refused. 

Now,  therefore,  I  the  said  A.  B.,  do  hereby  require 
you  [name  the  person  having  custody  of  the  premises], 
to  admit  the  said  [name  the  local  au^rity],  [or  the 
officer  of  the  said  local  authority],  to  the  said  pre- 
mises, for  the  purpose  aforesaid. 

Dated  this  day  of  18    . 

A.  B. 

Power  of  entry  at  reasonable  times  is  given 
to  the  medical  officer  of  health  and  inspector 
of  nuisances  to  inspect  food,  &c.  Penalty  for 
obstruction,  £5  and  under.  See  Food,  In- 
spection OF. 

Sphestia  Slletella,  or  Chocolate 
Moth — The  larva  of  this  moth  feeds  on 
cocoa,  and  causes  great  ravages  in  flour  and 
in  biscuits.  It  has  happened  several  times, 
that  when  cocoa  and  biscuits  have  been  stored 
in  the  same  place,  much  damage  has  been 
done  by  this  insect.  The  female  moths  fly 
by  night  in  swarms,  and  lay  their  eggs  on  the 
biscuits  or  in  the  casks.  On  being  hatched, 
the  larvs,  which  are  never  more  than  half  an 
inch  long,  And  their  way  through  the  cracks 
of  the  puncheons  and  consume  the  biscuit, 
a  large  quantity  of  which  is  also  damaged 
by  their  webs. 

Mr.  Huxley,  who  examined  the  ravages  of 
the  moth  at  Gibraltar,  made  the  following 
suggestions : — 

L  Have  no  cocoa  stored  in  any  place  in 
which  biscuits  are  manufactured. 

2.  Lead  up  all  biscuit-puncheons  as  soon 
as  they  are  full  of  the  freshly-baked  biscuit. 

3.  Coat  puncheons  with  tar  after  they  are 
leaded  up,  or  at  least  work  lime-wash  well 
into  the  joints  and  crevices. 

4.  Line  the  bread-rooms  of  ships  with  tin, 
80  that  if  theephestia  has  got  into  a  puncheon, 
it  may  not  infest  the  rest  of  the  ship. 

5.  If  other  means  fail,  'expose  the  wood- 
work of  puncheons  to*  a  heat  of  200**  F.  for 
two  hours.  Or  they  might  be  destroyed  by 
driving  into  the  puncheon  a  stream  of  carbonic 
oxide,  and  afterwards  exposing  it  well  to 
the  air.  "Weevils  in  biscmt  have  frequently 
been  exterminated  by  this  method,  and  there 
appears  to  be  no  reason  why  this  treatment 
should  not  be  equally  efficacious  for  getting 
rid  of  the  larvae  of  the  Ephtstia  eteUlla, 


Spidemio— An  epidemic  is  a  disesie  thsk 
prevails  exceptionably— that  is,  is  absent  for 
a  longer  or  shorter  period  of  time,  and  tliea 
prevails  extensively,  and  attacks  s  greii 
number  of  people ;  eg.,  measles,  scarlet  few, 
hooping-cough,  influenza,  are  our  oommoa 
epidemics.  Some  epidemics,  such  as  isflaeoa, 
arise  suddenly,  and  disappear  as  soon.  Wlien 
diphtheria  was  epidemic,  it  also  followed  the 
same  rapid  course.  (See  Diphthebia.)  Othen 
arise  slowly  and  insidiously,  commendBg 
by  isolated  cases,  increasing  little  by  little, 
then  enormously,  until  finally  a  maxinram  if 
reached  and  the  disease  declines ;  tg.,  tite 
Plague  followed  this  course. 

The  real  cause  of   all  true  epidemici  ii 
contagion,  and  contagion  is  propsgtted  la 
each    instance,    we   believe,    by   extremely 
minute  particles  of  living  matter,  of  Moplam, 
capable  of  growth,  individual  life,  and  exeei* 
give  multiplication,  when  circumstanoH  an 
favourable.    Just  as  in  some  yean  there  ii  to 
extraordinary  cloud  of  insects,  or  an  immeoie 
increase  of  some  one  kind  of  fish,  bird,  « 
wild  animal ;  so  at  particular  times,  from  the 
absence  of  some  destroying  cause,  aparticoltf 
epidemic  will  attain  fatal  proportioni.   Like 
all  living  entities,  each  germ.is  struggling  f<* 
existence,  and  in  the  absence  of  certsiDde* 
structive  agencies,  will  increase  indefinitelj' 
Probably  one  of  the  controlling  chccb  »■ 
deficiency  of  food.    An  epidemic  makei  iti 
appearance,  it  attacks  all  those  susceptible  « 
it,  reaches  its  height,  the  soil  is  exhamted, 
the  germs  wither  and  die  for  want  of  nutn* 
ment.    The  laws  and  nature  even  of  other  de- 
structive agencies  are  extremely  obscure.  We 
know  a  few  of  them — that  heat  anddryneMw 
the  atmosphere,  if  not  destructive,  are  at  leiii 
unfavourable  to  smallpox ;  dilution  with  tf 
to  typhus ;  and  probably  diainfectaati »» 
strong  chemical  agents  to  alL 

Epidemics  may  be  divided  into  two  kindi' 
indigenous  and  exotic  or  imported.  Hie  is* 
digenous  epidemics  are  such  as  scarlet  fev* i 
measles,  typhoid.  The  exotic  are  such  t> 
Asiatic  cholera,  plague,  &o. 

There  is  no  year  without  an  epideioie  <rf 
some  kind  or  other,  and  they  are  found  to 
obey  the  following  laws  : — 

1.  Indigenous  epidemics,  the  seeds  of  whi^ 
may  be  said  to  exist  constantly,  are  alway* 
more  or  less  active,  but  they  from  time  to 
time  become  endemic,  attain  a  maximum,  vai 
then  decline — eg.,  scarlatina,  measles,  ke, 

2.  Exotic  epidemics  are  almost  or  entirely 
absent  from  us  for  long  periods  of  time ;  the/ 
are  not  indigenous,  but  when  they  ai^>ear  tbef 
then  obey  the  first  law. 

3.  Each  epidemic,  even  of  the  same  diieaiOi 
has  its  own  peculiar  feature :  one  is  mild* 
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>tkr  it  fital ;  a  certain  complication  is 
•d  in  one,  a  peonliar  colour  of  an  eruption 
uwther;  in  a  third  the  aequel»,  or  after- 
s' are  different  from  what  had  been  ob- 
nd  before. 

.  The  caoM  of  each  epidemic  is  contagion 
■feetion,  either  travelling  through  the  air 
7  actual  contact. 

Two  or  more  distinct  epidemics  may  pre- 
at  the  same  time  ;  no  epidemic  is  known 
eutialise  another. 

Fhrriding  fresh  importations  of  living  and 
eptible  people  were  continually  brought 
in  the  area  of  infection,  there  is  no  known 
t  to  the  number  who  would  be  affected  by 
ipidemic;  in  other  words,  the  contagion 
f  fresh  cases  indefinitely  multiplied,  and 
ifoie  cannot  be  exhausted. 
be  foDowing  special  regulations  with  re- 
i  to  epidemic  diseases  are  now  in  force : — 


Prevention  of  Epidemic  Diteaset. 

Whenever  any  part  of  England  appears  to 
bnatened  witii  or  is  affected  by  any  for- 
■hb  epidemic,  endemic,  or  infectious  dis- 
ii  the  Local  Government  Board  may  make 
from  time  to  time  alter  and  revoke  regula- 
s  for  aU  or  any  of  the  following  purposes ; 

^,) 

•)  For  the  speedy  interment  of  the  dead ; 

and 
I)  For  houie-to-house  visitation ;  and 
I)  For  the  provirion  of  medical  aid  and 
aeeonmiodation,  for  the  promotion  of 
eleansLDg,  ventilation,  and  disinfec- 
tion, and  for  guarding  against  the 
spread  of  disease; 
BHj  by  order  declare  all  or  any  of  the  re- 
ttioos  so  made  to  be  in  force  within  the 
lis  or  any  part  or  parts  of  the  district  of 
loal  authority,  and  to  apply  to  any  vessels 
'cQ  as  arms  or  parts  of  the  sea  within  the 
i&tion  of  the  Lord  High  Admiral  of  the 
ltd  Kingdom,  or  the  Commissioners  for 
nting  the  office  of  the  Lord  High  Ad- 
d  for  the  time  being,  for  the  period  in 
^  order  mentioned,  and  may  by  any  sub- 
list  order  abridge  or  extend  such  period." 
^H.,s.l34.) 

^  mch  regulations,  &c.,  made  by  the  Local 
'ttDment  Board  are  to  be  published  in  the 
oodon  Gasette,"  and  such  publication  is 
•  lield  as  condusive  evidence.— (P.  H.,  s. 
) 

^  local  authority  of  any  district  within 
^ot  part  of  which  regulations  so  issued 
^  Local  Government  Board  are  declared 
^  in  force,  shall  superintend  and  see  to 
cucntion  thereof,  and  shall  appoint  and 
■«eh  medical  or  other  officers  or  persons, 
^  (loaad  provide  all  such  acts,  matters,  and 


things  as  may  be  necessary  for  mitigating  any 
such  disease,  or  for  superintending  or  aiding 
in  the  execution  of  such  regulations,  or  for 
executing  the  same,  as  the  case  may  require. 
Moreover,  the  local  authority  may  from  time 
to  time  direct  any  prosecution  or  legal  pro- 
ceedings for  or  in  respect  of  the  wilful  viola- 
tion or  neglect  of  any  such  regulation." — 
(P.  H.,s.  136.) 

*'The  local  authority  and  their  officers  shall 
have  power  of  entry  on  any  premises  or  vessel 
for  the  purpose  of  executing  or  superintending 
the  execution  of  any  regulations  so  issued  by 
the  Local  Government  Board  as  aforesaid." — 
(P.  H.,  s.  137.) 

"  Whenever,  in  compliance  with  any  regula- 
tion so  issued  by  the  Local  Government  Board 
as  aforesaid,  any  poor-law  medical  officer  per- 
forms any  medical  service  on  board  any  vessel, 
he  shall  be  entitled  to  charge  extra  for  such 
service,  at  the  general  rate  of  his  allowance 
for  services  for  the  union  or  place  for  which 
he  is  appointed;  and  such  charges  shall  be 
payable  by  the  captain  of  such  vessel  on  be- 
half of  the  owners  thereof,  together  with  any 
reasonable  expenses  for  the  treatment  of  the 
sick. 

**  Where  such  services  are  rendered  by  any 
medical  practitioner  who  is  not  a  poor-law 
medical  officer,  be  shall  be  entitled  to  charges 
for  any  service  rendered  on  board,  with  extra 
remuneration  on  account  of  distance,  at  the 
same  rate  as  those  which  he  is  in  the  habit  of 
receiving  from  private  patients  of  the  class  of 
those  attended  and  treated  on  shipboard,  to 
be  paid  as  aforesaid.  In  case  of  dispute  in 
respect  of  such  charges,  such  dispute  may, 
where  the  charges  do  not  exceed  ttcenty 
pounds,  be  determined  by  a  court  of  sunmiary 
jurisdiction  ;  and  such  court  shall  determine 
summarily  the  amount  which  is  reasonable, 
according  to  the  accustomed  rate  of  charge 
within  the  place  where  the  dispute  arises  for 
attendance  on  patients  of  the  like  class  as 
those  in  respect  of  whom  the  charge  is  made.** 
-(P.  H.,  8.  138.) 

**  The  Local  Government  Board  may,  if  they 
think  fit,  by  order  authorise  or  require  any 
two  or  more  local  authorities  to  act  together 
for  the  purposes  of  the  provisions  of  this  Act 
relating  to  prevention  of  epidemic  diseases, 
and  may  prescribe  the  mode  of  such  joint 
action  and  of  defraying  the  costs  thereof.'* — 
(P.  H.,  s.  139.) 

**  Any  person  who — 

(L)  Wilfully  violates  any  regulation  so 
issued  by  the  Local  Government 
Board  as  aforesaid ;  or, 
(2.)  Wilfully  obstructs  any  person  acting 
under  the  authority  or  in  the  execu- 
tion of  any  such  regulation, 
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■hall  be  liable  io  a  penalty  not  exceeding 
fivepounds."-  (P.  H.,  8. 140. )  See  Infectious 
Diseases;  Fever,  Scarlet,  Typhoid,  Ty- 
phus ;  Plague  ;  Smallpox,  ke. 

ZSpizootios— Epizootic*  are  diseases  which 
prevail  among  animals  in  a  similar  manner  to 
epidemics  among  the  human  race.  In  a  public- 
health  point  of  view,  independently  of  whether 
they  are  communicable  to  man  or  not,  they 
are  intimately  connected  ¥rith  sanitation. 

The  different  species  of  domestic  animals 
have  nearly  always  presented,  in  certain  local- 
ities, at  dififerent  ei>och8,  special  epizootics. 
Cattle,  sheep,  pigs,  horses,  dogs  and  cats, 
tame  or  wild  birds,  fish,  silkworms,  and  bees 
have  furnished  instances  of  unaccustomed  and 
sudden  mortality  due  to  similar  affections. 
For  example,  the  rinderpest  or  cattle  plague ; 
the  typhus  charbonneux,  which  attacks  cattle, 
horses,  cats,  and  birds ;  the  smallpox  of  sheep ; 
the  charbon  of  pigs ;  the  diphtheritic  malady 
affecting  oxen,  sheep,  goats,  and  pigs ;  catarrhal 
affections,  glanders,  and  farcy ;  the  pleuro- 
pneumonia of  ruminants ;  the  blood  disease 
and  rot  of  sheep,— diseases,  the  causes, 
nature,  or  treatment  of  which  arc  far  from 
being  equally  known. 

Our  insular  position  protected  us  from 
many  of  these  plagues,  until  the  principles  of 
free  trade  and  the  increase  of  population 
caused  a  great  importation  of  cattle.  Until 
then,  clar>ele€j  the  smallpox  of  sheep,  was 
unknown,  nor  had  the  rinderpest  or  cattle 
plague  prevailed  in  so  terrible  a  manner. 
Even  now  we  are  more  fortunate  than  are, 
generally  speaking,  our  Continental  neigh- 
bours. Of  all  the  European  states,  Kussia 
suffers  most  from  epizootics.  Year  after  year 
plagues  sweep  over  the  country  from  their 
home  in  the  steppes  of  the  south-east.  The 
average  annual  loss  of  homed  cattle  from 
epizootic  disease  in  Russia  is  400,000,  equal 
to  a  sum  of  12,000,000  roubles.  See  Small- 
pox, Glanders,  &c. 

Srgot— Ergot  is  the  sclerotium  of  Clavi- 
ceps  purpurea  J  produced  within  the  paleo)  of 
the  common  rye. 

In  the  ergotised  grain  the  seed  coat  and 
gluten  cells  are  replaced  by  a  layer  of  dark 
cells,  the  large  cells  of  the  albumen  by  the 
■mall  cells  of  the  ergot,  and  the  starch  grains 
of  the  albumen  cells  by  drops  of  oil. 

Ergot  occurs  in  grains  from  ^  to  ^  an  inch 
in  length,  triangular  in  form,  furrowed  at 
the  sides,  of  a  puri)lo  or  brown  colour,  and 
covered  more  or  less  with  a  bloom ;  the  frac- 
ture is  short,  exhibiting  a  white  or  pinkish 
interior,  and  the  odour  is  very  peculiar. 

Various  views  of  the  nature  of  ergot  have 
been  entertained.    Some  have  considered  it 


a  degeneration  of  the  true  cells  of  the  lye; 
others,  that  it  is  a  fungus  growing  in  ^ 
of  the  ovary.  Its  fungoid  chartctsr  ii  Wf 
generally  admitted. 

The  ergot  of  rye  is  fed  on  by  a  little  aam. 
in  size  about  one-fourth  <^  the  chfeewnite. 
This  animal  destroys  the  interior  of  tbs  cargo*, 
leaves  the  grain  as  a  mere  shell,  snd  prodiwi 
much  powdery  excrementitious  mttter.  In 
four  months  74  oz.  of  this  faecal  miiter  of 
the  acari  were  formed  in  7  lbs.  of  ergot  It 
is  advisable  always  to  use  fresh  eigoi 

Ergot  contains  a  fixed  viscid  oil  (ip.  F* 
0-924),  of  an  acrid  taste  and  an  srom»t« 
flavour.  This  oil  consists  chiefly  of  pttoitie 
acid,  oleic  add,  and  glycerine.  Aseociikei 
with  the  oil  is  an  alkaloid,  to  which  the  nm* 
of  ecboline  has  been  given.  The  gain  iho 
contains  a  reddish-brown,  bitter  Buhitiiic«i 
called  (TQoHne.  The  activity  of  the  drug  ji 
mainly  dependent  upon  ecboline.  The  cil » 
inert,  and  eigotine  has  but  slight  action. 

Ergot  is  extremely  interesting  in  a  hjgiaM 
point  of  view,  for  although  the  fungus  ii  no* 
frequent  in  the  rye,  it  has  also  been  ohienw 
in  other  cereals  used  as  food ;  and  wheMfK 
ergotised  flour  is  eaten,  a  very  peculiar  dmm% 
called  ergotism^  has  never  failed  to  mske  iH 
appearance.  The  leading  symptoms  of  eg* 
ism  are  convulsions,  gangrene  of  the  extrttn* 
ties,  and  general  ill-health. 

The  disease  has  never  appeared  on  an  eit«B* 
sive  scale  in  England,  but  on  the  Ccntimrt 
several  serious  attacks  have  occuned.  B 
prevailed  in  1694  at  Cologne  and  at  OriW 
and  since  that  date  several  successive  ^ 
demies  are  on  record  there,  in  SwitxiiW 
and  other  places.  ^ 

Some  of  the  cases  observed  in  theie  «' 
ferent  epidemics  showed  the  disease  in  i» 
utmost  intensity.  The  upper  and  k«« 
limbs  "grew  as  dry  as  touchwood,  sndij 
emaciated  as  Egyptian  mummies.*  Moit»W* 
not  all,  of  the  instances  of  mortificatiflii  w«« 
of  the  dry  kind.  Some  patients  suffered  t*y 
great  agony,  others  but  little.  In  manjth** 
were  fever  and  deliriunu  The  mortificito* 
usually  began  in  the  toes,  and  spread  gi«^ 
ally  upwards  to  the  thigh.  Here  the  toi* 
separated  either  of  its  own  accord  or  thiW 
the  assistance  of  the  surgeon. 

Ergotism  is  not  confined  to  man,  ii  •* 
attacks  animals  fed  with  the  diseased  gi*""- 

Ergot  is  used  in  medicine  to  arrest  ban*^ 
rhage,  and  to  stimulate  the  uterus  to  ^ 
traction  when  labour  has  conamenced  •»* 
proceeds  but  slowly  from  insufficiency  • 
uterine  action.  This  determination  of  *■• 
poison  to  the  uterus  occano¥Milly  t»lf*.P^ 
if  a  large  dose  of  the  poison  be  administes*' 
to  a  pregnant  person;    henoe  it  hai  hefli 
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m  an  •bortiTe,  especially  in  America. 
I  narer  been  need,  as  far  aa  is  Imown,  for 
iraet  poiaonous  effecta,  and  but  little  is 
n  cf  the  dose  required  to  destroj  life, 
lied  imall  doaea  will  certainly  act  fatally. 
IM  a  woman  in  Brighton  took  a  tea- 
fil  of  the  tincture  three  times  a  day  for 
iks,  in  order  to  procure  abortion. 


ihe  died  without  this  taking  place, 
as  of  inflammation  were  found  in  the 
eh  after  death. 

iagle  full  dose  in  man  gires  rise  to  irri- 
I  of  the  intestinal  canal,  flushing  of  the 
beadaohe,  and  lowering  of  the  pulse; 
I  yet  there  is  no  instance  on  record  of  a 
t  aente  poisoning. 

rre  are  no  satisfactory  tests  for  detecting 
or  ecboline  in  the  tissues;  the  only 
^  way  by  which  ergot  could  at  present 
teeted  is  its  odour,  and  the  physical  and 
ieal  eharaetera  of  any  fragmenta  which 
i  be  found  in  the  stomach  or  intestines. 

^wJaata    See  Retalentjl 

■vll— The  meal  of  the  bastard  lentil 
tmerviiia).  It  is  used  for  the  purpose 
dulterating  scammony.  See  Lkktil, 
lS0VY,ke, 


febrile  disease  of  a  specific 
infectious  nature,  attended  with  a  pecn- 
ssh  or  inflammation  of  the  skin. 
seafioi  Nature  of  the   DUeate.  —  This 
laa  is  essentially  contagious,  dependent 
Is  propagation  upon  a  specific  poison.    It 
asidered  that  because  erysipelas  makes 
ippssnnce  so  frequently  in  wounds  in 
ilils,  that  the  first  of  such  cases  is  a 
I  example  of  a  contagion  arising  de  novo  ; 
te  obeerrationa  of  Dr.  William  Budd, 
» Mw  the  eruption  of  amallpoz  first  appear 
rabniiae  on  the  natea,  and  of  Sir  William 
Ilk,  who  has  seen  measles  first  appear  at 
vouid  where  he  had  cut  a  boy  for  stone, 
Uartly  show  that  the  local  determination 
■TBpdas  and  other  allied  diseases  is  no 
«f  of  their  local  origin  or  local  nature, 
lipshs  is,  indeed,  whether  it  appear  at 
)iest  cf  a  wound  or  in  the  unbroken  skin, 
tttiaUy  a  blood  diaease;    and  it   has  a 
iod  of  latency,  a  period  of  accession,  and 
ioQs  terminations.     What  the  nature  of 
>  oontagion   is,  is   at   present   unknown, 
iif  matter  of  some  kind  it  must  be— per- 
V  pus— for  Dr.  Day  of  Oeelong  has  shown 
<t  pus  from  cases  of  erysipelas  is  more 


nt  than  ordinary  pus.  **  In  1868,'*  he 
cnes,  **  I  had  the  good  fortune  to  discover 
vy  delicate  teat  for  pua,  and  have  since 
a  in  the  almost  daily  habit  of  applying  it. 


dried  becomes  chemically  inactive,  although 
when  moistened  with  water  it  again  resumes 
its  chemical  activity.  I  have  found  that 
strumous  pus  possesses  much  less  chemical 
activity  than  pus  derived  from  healthy  per- 
sons, and  that  the  pus  from  persons  suffering 
from  diseases  allied  to  erysipelas  possesses 
unusual  activity,  which  it  is  capable  of  re- 
taining  for  years."  —  (Medical  Times  and 
Gazette,  1871,  voL  L  p.  287.)    See  Pus. 

Dr.  Willan  has  also  inoculated  the  fluid 
from  the  vesicles  of  erysipelas,  and  produced 
an  inflammation  analogous  to  enrsipelas. 

History  and  Predisposing  Causes. — It  has 
prevailed  from  the  earliest  times,   and  has 
been  the  scourge  of  our  hospitals  and  the 
terror  of  surgeons ;  for  of  all  the  predisposing 
causes,  that  of  a  wound  holds  the  first  place. 
In  1760  it  spread  so  extensively  through  the 
wards  of  St.  Thomas's  Hospital  that  it  was 
believed  the  plague  was  there,  and  there  are 
few,  if  any,  large  hospitals  that  have  not 
since  had  disastrous  experience  of  its  effects. 
Mr.  Erichsen  says :  "  A  remarkable  proof  of 
the  contagious  nature  of  erysipelas  occurred 
in  the  winter  of  1857  in  one  of  my  wards  at 
University  College  Hospital.     The  hospital 
had  been  free  from  any  cases  of  the  kind  for 
a    considerable    time,    when    on    the    15th 
January,  at  about  noon,  a  man  was  admitted 
under  my  care,  with  gangrenous  erysipelas  of 
the  legs,  and  placed  in  Bnindrett  ward.     I 
ordered  him  to  be  removed  to  a   separate 
room,  and  directed  the  chlorides  to  be  freely 
used  in  the  ward  from  which  he  had  been 
taken.     Notwithstanding  these  precautions, 
however,  two  days  after  this,  a  patient,  from 
whom  a  necrosed  portion  of  ilium  had  been 
removed  a  few  weeks  previously,  and  who 
was  lying  in  the  adjoining  bed  to  that  in 
which   the    patient   had   been    temporarily 
placed,  was  seized  with  erysipelas,  of  which 
he  speedily  died.    The  disease  then  spread  to 
almost  every  case  in  the  ward,  and  proved 
fatal  to  several  patients  who  had  recently 
been  operated  upon.      In  Several   instances 
patients  were  affected  with  the  constitutional 
without  any  appearance  of  local  inflammatory 
action."— (Ebichskn's  System  of  Surgery.) 

The  predisposing  causes  are  wounds,  over- 
crowding, a  low  depressed  state  of  the 
system,  whether  from  deficient  food  or  other 
causes,  age,  moisture,  and  season  of  the  year. 
Prevention  of  5prea A— Erysipelas  hangs 
longer  to  the  walls  of  a  room,  clothes,  &c., 
than  any  other  disease.  The  old  *' Dread- 
nought'* Hospital  was  so  impregnated  with 
erysipelas  that  she  had  to  be  broken  up  and 
a  new  vessel  substituted.  Therefore,  the  first 
thing  is  to  see  that  wounded  men,  whether 


I  have  found  that  healthy  pus  when  |  wounded  by  the  surgeon's  knife  or  in  war, 
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should  not  be  treated  in  any  ward  that  has 
had  erysipehui  in  it,  unless  the  ward  has  been 
excessively  disinfected;  and  on  the  other 
hand,  should  a  case  of  erysipelas  occur,  it 
should  be  strictly  isolated,  and  the  er3r8ipel- 
atous  rash  covered  with  carbolic  acid  well 
diluted  with  oil. 

The  main  principles  of  preventing  the 
spread  of  erysipelas,  then,  are,  with  regard 
to  the  individual,  isolation,  smearing  the 
affected  part  over  with  some  unctuous  dis- 
infecting substance,  and  of  course  the  dis- 
infection  of  all  excreta,  and  thorough  baking 
of  the  clothes. 

"With  regard  to  disinfecting  the  ward  or 
sick-room,  it  had  better  not  at  first  be 
washed,  but  scraped,  walls  and  all,  then 
fumigated  with  chlorine  and  nitrous  add 
fumes;  then  thoroughly  washed  and  limed, 
again  fumigated  by  chlorine  and  nitrous  acid, 
with  the  windows  and  doors  sealed;  lastly, 
everything  opened,  and  the  wind  allowed  to 
blo^  through,  with  a  good  fire  burning  in  the 
grate  for  two  or  three  days. 

Erysipelas  seldom  appears  in  tents  and 
tent  hospitals.  These  are,  in  warm  climates, 
•and  in  our  own  hot  summers,  strongly  to  be 
recommended.    See  Disinfection,  &c. 

Sssential  OUm—See  Oils. 

Sther  {^ther  sulphureus,  C^HioO)— This 
is  a  volatile  liquid,  said  to  have  been  known 
in  the  thirteenth  century,  prepared  from  al- 
cohol, and  containing  not  less  than  92  per 
cent,  per  volume  of  pure  ether.  It  is  an  in- 
flammable liquid,  emitting  a  strong  and  char- 
acteristic odour,  and  boiling  below  105^ 
Specific  gravity,  0*735.  Fifty  measures  agi- 
tated with  an  equal  volume  of  water  are 
reduced  to  45  by  an  absorption  of  10  per  cent. 
It  evaporates  without  residue.  There  are  no 
particular  tests  for  it  beyond  its  peculiar  pene- 
trating odour,  and  its  property  of  floating  on 
water.  It  is  recommended  by  M.  Stas  as  the 
best  solvent  for  the  separation  of  the  alka- 
loids— morphia,  strychnia,  &c. — in  medico- 
legal analysis.  The  effects  produced  by  a  large 
dose  of  ether  are  similar  to  those  occasioned 
by  alcohol.  It  has  a  hot  burning  taste,  and 
produces  during  swallowing  a  sense  of  heat 
and  constriction  in  the  throat.  We  have  no 
case  on  record  of  poisoning  by  ether  taken  in 
its  liquid  form  ;  but  in  several  instances,  when 
the  vapour  has  been  breathed,  it  has  caused 
death.  It  would  appear  that  the  practice  of 
taking  sulphuric  ether  as  a  beverage  is  far 
from  uncommon  in  Ireland,  for  we  learn  from 
the  "Chloralum  Review"  (December  1874) 
*Hhat  the  drinking  of  sulphuric  ether  is  on 
the  increase  in  the  North  of  Ireland,  and  that 
one  ezteniive  Dublin  manufacturer  of  ether 


sends  the  greater  part  of  his  production  into 
the  far  northern  counties,  partieolizly  An- 
trim." 

When  it  has  been  taken  in  a  liquid  fom, 
it  can  be  distilled  from  the  contoits  d  tk 
stomach  by  the  process  given  for  ALOona 
{which  see).  It  may  be  recognised  hj  iti  odoor 
and  inflammability. 

Ether  has  been  used  as  a  dimnfeetsnt,  tnd 
Angus  Smith  found  from  some  eqwrimeiti 
made  by  him,  that  a  piece  of  meat  kept  ins 
bottle  containing  ether  vapour  iemiiiied  u* 
changed  for  twenty-eight  days. 

A  mixture  of  ether  vapour  and  sir  ii  hi^ 
explosive,  and  accidents  have  resulted  fnin 
carelessness  and  a  want  of  knowledfo  of  tUi 
fact. 

Suolilorine— Produced  by  gently  htttlBg 
chlorate  of  potassa  with  hydrocUorie  leii 
It  is  probably  a  mixture  of  chlorous  sdd  and 
free  chlorine.  Professor  Stone  of  llsnelieitff 
strongly  recommends  enchlorine  as  sn  W' 
purifier.  It  is  easy  of  development,  sod  )m 
a  far  pleasanter  smell  than  chlorine,  whkhit 
greatly  resembles  in  its  action. 

Sugleii»  (Dujardin)  —These  are  iofi* 
serial  animalcules,  all  free  and  furnished  wiA 
hair-like  appendi^ges.  Their  oolour  niicii 
their  movements  are  remarkable  for  their 
rapidity,  and  many  changes  of  the  form  ip- 
pear  to  take  place.  They  are  sometimM  de- 
veloped in  extraordinary  quantities  in  sfV7 
short  time,  and  will  then  impart  to  the  ^nlm 
which  contains  them  a  blood-red  eokat 
Ehrenbeig  conjectures  that  the  mindA  k 
Egypt,  recorded  by  Moses,  of  turning  ft* 
water  into  blood,  might  have  been  tlS.M' 
by  the  agency  of  these  creatures.  Diffem^ 
species,  such  as  E,  tfiridit,  E.  p^rnviy  toifl* 
found  in  most  pond  and  tank  waters.  \^^ 
not  known  that  they  are  positively  hortfnli* 
themselves,  but  an  abundance  of  tiiese  bo^ 
proves  that  the  water  contains  food  fortbiSt 
and  this  must  be  either  vegetable  or  nsiflii 
organic  matter.    See  Water. 

SvaporatiOB— Evaporation  may  be  de* 
fined  as  the  conversion  of  a  fluid  into  npotf 
by  means  of  heat,  diminished  atmoildMri* 
pressure,  or  exposure  to  a  dry  atmo^btf** 
Faraday  proved  that  there  is  a  temptf** 
ture  below  which  evaporation  ceases,  ^ 
that  this  temperature  is  different  fordifferei^ 
substances :  for  mercury  the  limit  u  fi^ 
4°  C,  but  for  sulphuric  add  it  if  mncfc 
higher.  It  is  not  necessary  for  the  evifwrf 
tion  of  a  body  that  it  should  be  in  the  liipo^ 
form.  Solid  camphor  emits  a  vapour;  ^ 
ice,  if  introduced  into  the  vacuum  of  * 
barometer,  immediately  causes  a  depreni* 
of  the  mercurial  column. 
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kM  of  snow  and  ioe,  owing  to  this  eva- 
D,  gndnally  disappear,  even  daring  the 
lilies  of  a  soTere  frost.  In  the  process 
mation  the  rapour  is  supplied  only 
IS  saperftdal  layer  of  the  liquid,  hence 
etiee  of  using  Tory  shallow  Tessels  for 
ling  dishes.  Evaporation  goes  on  most 
iHien  a  current  of  hot  dry  air  is  made 
oner  the  liqnid ;  for  hy  this  means  the 
biwerented  from  resting  on  the  liquid, 
impeding  the  process  by  its  pressure. 
)  says,  that  if  the  pan  used  be  corru- 
i  will  eraporate  exactly  double  the 
f  of  water  given  off  by  a  smooth  pan. 
nd  that,  under  ordinary  circumstances, 
re  feet  of  heated  surface  will  evaporate 
Ibu  of  water  per  minute.'  The  amount 
^ore  of  the  pressure  upon  the  surface 
iquid  will  influence  the  rate  of  evapora- 
k.  aeries  of  experiments  on  this  subject 
ide   by  Daniell   with   the   following 
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s  experiments  were  made  with  water. 
I  purpose  of  measuring  the  amount  of 
liion  from  a  given  moist  surface,  in- 
nti  known  as  atmometers  have  been 
id.  Leslie's,  which  was  the  first,  con- 
of  a  ball  of  porous  earthenware  fixed 
•itube  with  divisions,  each  correspond- 
ui  amount  of  water  which  would  cover 
rfMe  of  the  ball  with  a  film  equal  to 
i^ness  of  ynVv  put  of  an  inch.  The 
ation  from  the  surface  of  the  ball  is 
Bid  off. 

poration— the  amount  of  which  is'influ- 
bj  temperature,  wind,  humidity  of  the 
refsetion  of  the  air,  degree  of  exposure 
ding,  and  by  the  nature  of  the  moiitt 
e~is  continually  going  on  over  the 
SQiface  of  the  earth,  and  consequently 
Dicq>h€re  is  always  charged  with  mois. 
but  it  is  generally  below  the  proportion 
eqtoiment  gives  as  the  maximum  den- 
r  aqueous  vapour  due  to  the  observed 
rttm.  Thxia  it  is  owing  to  this  fact 
rqioration  is  continually  going  on.  The 
r  thus  raised  may  float  about  in  masses 
id,  or  become  invisible ;  in  the  former 
he  donds  travel  onwards  until  attracted 
IS  mountains,  hills,  or  elevated  ridges 
h,  when  they  become  condensed,  and 
i  as  rain,  and  supply  stores  of  water, 
burst  txom  the  earth  as  springs  or  serve 


to  furnish  constant  supplies  to  the  rivers.  The 
frequency  of  such  showers  and  other  meteoro- 
logical |)henomena — and,  indeed,  many  of  the 
great  peculiarities  of  climate — are  influenced 
by  the  variations  in  the  quantity  of  moisture 
which  is  contained  in  the  atmosphere ;  and  for 
the  physician  the  amount  of  evaporation  is  a 
very  important  point,  not  only  as  showing  the 
moisture  of  the  air  abstractly,  but  also  as  in- 
fluencing the  evaporation  from  the  skin  and 
lungs. 

The  evaporating  power  of  the  air  is  in- 
versely to  its  relative  humidity  in  a  still  air ; 
but  temperature,  movement,  and  density  of 
air  will  also  greatly  affect  the  evaporation. 
An  atmosphere  containing  75  per  cent,  of 
saturation  has  a  very  different  evaporating 
power  at  a  temperature  of  40**  than  it  has  at 
one  of  80^  The  evaporative  power  increases 
faster  than  the  temperature  rises,  and  evapor- 
ation is  greater  from  moist  soil  than  from 
water.  It  would  appear  from  the  experiments 
of  Lehmann  on  pigeons  and  rabbits,  that  in  a 
moist  atmosphere  more  carbonic  acid  is  ex- 
haled from  the  lungs  than  when  the  atmos- 
phere is  dry.  Persons  affected  with  chronic 
lung  disease  prefer  a  very  moist  air,  as  it  allays 
the  cough.  Most  healthy  persons  prefer  the 
humidity  to  be  about  70  or  80  per  cent. 

What  rate  of  evaporation  is  most  conducive 
to  health  remains  an  open  question,  but  it  is 
well  known  that  warmth  and  great  humidity 
are  bome,|on  the  whole,  more  easily  than  cold 
and  great  humidity.  It  has  been  calculated 
that  each  square  inch  of  water  in  this  country 
gives  off  a  vapour  var3ring  in  amount  from  20 
to  24  inches  annually.  In  the  tropical  seas 
the  quantity  has  been  stated  to  be  from  80 
to  130,  or  even  more  inches.  In  the  Indian 
Ocean  it  has  been  stated  that  as  much  as  an 
inch  in  twenty-four  hours  passes  off  as  vapour, 
or  365  in  a  year.    See  Cumate. 

Sxanthematous  Diseases  — 5ff  Fe- 
vers, Eruptite;  Fever,  Scarlet;  Small- 
Pox,  Measles,  Dengue,  &c. 

Sxoreta— By  the  term  * 'excreta'*  is  meant, 
in  a  narrow  sense,  the  urine  and  faeces  of  man 
and  animals  ;  in  a  broader  sense,  the  whole  of 
the  effete  matters  which  are  thrown  off  by  the 
body,  whether  by  the  skin,  the  lungs,  the 
kidneys,  or  the  bowels. 

It  is  inoontestably  proved  that  in  some,  and 
probably  that  in  iJl  infectious  diseases,  the 
outlet  of  the  contagion — of  the  seeds — is  the 
excreta;  so  that  the  study  of  means  of  the 
proper  disposal  of  healthy,  and  of  disinfection 
of  diseased  excreta,  becomes  one  of  the  most 
important  problems  of  hygidne. 

The  excreted  matters  discharged  by  the 
kidneys  and  bowels  of  a  male  adult  daily  vary 
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■eeordiug  to  food  uid  clinutte.  Tha  Hindoo, 
living  on  rica  ud  fuinueotu  food,  puici  > 
fu  more  conndereble  qiuntity  of  offete  mft- 
teri&I  thkD  tba  Eoroptuk. 

The  exiiretA  from  the  boweli  muni;  con- 
■iit  of  the  inioluble  itJti  of  tha  food,  biliary 
matter,  tha  dibria  of  vegatabU  and  aDimiil 
aubitanoei  taken,  and  water.  Ferfectlf  drj 
fsoei  sontain  from  12  to  20  per  cent,  of  nitro- 
gen  and  40  to  50  per  cant,  of  carbon.  Dr. 
Maroet  obtained  from  healthy  fncea  a,  crjital' 
line  principle,  which  he  terma  eicretine,  and  to 
which  ha  aiiigni  the  formula  CmHiMSO, ; 
itia  aoluble  in  ether,  but  inioluble  in  water 
or  in  potiieh  aolutian.  He  hIbo  obtained  a 
fuiibla  oliTB-coIauied  fatty  body,  to  whioh  he 
gave  tha  nnma  of  txrrtlolie  acid.     The  oom- 

UlttHE.  It  i)  a  highly  nitrogenised  amplex 
fluid,  Tsrying  in  compoiition  in  different  uii- 
mali,  bat  fairly  ooniUnt  in  the  lame  animal. 

Both  the  nrine  and  fscea  dscompoia  when 
eip°iod  to  the  air.  Tha  urine  firat  becomea 
acid  and  than  alkaline,  from  the  tmnaformation 
of  the  urea  into  oarbonBte  of  ammonia.  If 
urine  IB  mixed  with  fmea,  the  decompoaition 
li  more  rapid  than  it  would  he  if  they  were 
leparate.  The  gosea  given  off  by  decooipodng 
fscei  are  light  earbnretted  hydrogen,  nitrogen, 
earlmnio  aoid,  aulphuretted  hydrogen,  and 
oReniive  ammoniaoal  compounds.  Small  col- 
lectioni  of  hgaithy  fiecaa  cannot  be  proved  to 
be  injuriouB  to  health.  Large  quantitiea  of 
f»ce>,  or  moderate  eoUeotiona  in  a  small 
apace,  luoh  aa  a  courtyard  or  in  a  houae, 
are  decidedly  injuriooa  to  health,  the  gasea 
themaelvei  being  poiaonDni.  The  imatUH 
quantity  of  excreta!  matter  from  a  penon  ill 
of  aome  infoctioUB  diseaae  ia  without  doubt 
liable  to  propagate  diaease. 

There  appcnri  little  danger  in  utilliing 
human  excreta  aa  manure,  proviiling  it  ii  ap- 
plied to  the  ground  iu  moderate  quantitiea 
iiitermitteaUti,  aa  recommended  in  article 
SBWAQB,  DtHPOHAL  op. 

Afoneji  Value  of  E'zirela, — Mr.  Lawea  haa 
made  nnmeroni  anaJyiea  respecting  the  ave- 
rage amount  and  composition  of  eicretal 
matter  diBcharged  by  a  male  adult  daily. 
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It  will  be  observed  that  the  ariae  voided 
in  the  twenty-four  honra  greatly  eiceedi  in 
manurial  value  tha  f»cei  paaied  in  tha  aame 


time.  Numsroni  aoalyati  have  dattnunc^ 
the  relative  value  ai  being  6  to  L  Uoan 
I«wea  ft  Gilbert  eatimata  the  value  d  boii 
urine  and  facaa  in  aawage  at  6b.  U.  pa 
indiridnal  per  annum,  luppodng  that  10  Ok 
of  ammonia  ia  a  fair  atimate  of  the  uaual 
voided  in  that  time. 

Dr.  Farkea  ertimatei  that  in  a  mixed  pift' 
lation  the  actual  amouota  per  indrridul  nil 
be  21  01.  fncal  matter,  and  40  ox.  nrina  dailT, 
an  eatimate  which  gives  25  tona  b^  bM 
for  every  thonaand  inhabitaata  ammiUj,  ai 
91,260  gallona  of  urine. 

Letheby  givea  tha  mean  amonnt  per  kal 
aa  27»«  oa.  of  fseaa,  and  SltSl  oa  of 
urine ;  and  he  haa  calculated  that  in  a  niul 
population  of  1000  peiaona  of  diffemt  nbb 
and  agea,  the  daily  diachaigs  of  the  v1h1> 
town  will  be  2266  lb.  avoirdupiUB  tl  nba. 
and  177'5  lb.  of  feoaa.    Sa  Sxwua,  kt. 


A  due  proportion  both  <(■*- 
tal  and  bodily  exerciae  ia  abaolutely  nuuuMf 
for  the  enjoyment  of  health.  In  all  M> 
it  ia  the  duty  of  the  anthoritiea,  and  iaM 
of  the  Oovemment,  to  aee  that  paik^  spa 
ipaoea,  gymnaaia,  ke.,  be  made,  and  bm; 
facility  given  for  the  people  to  have  coklM 
amnaementa,  gamei,  and  exerciae. 

The  ordinary  daily  work  of  a  giaitviiitir 
of  tradei,  aa  well  aa  the  routine  foUowsd  If     . 
aoldieri  and  aailon,  ia  probably  quite  wMM 
eiercite  in  itself  (kc  Table  1. );  bat  llMt  ■■ 
gaged  in  ledentar;  punuila,  and  tbosa  U    - 
up  in  crowded  workahopi,  ahould  alwlja  kM    , 

work-people,  the  much  ahorter  hour*  rf  w 
boar  in  the  present  day  mnat  serUinlj  fxv 
tatethia. 


1   wfif- 


:1rculatlon,  Tfi  bqts  a  mtnal 
'EaplraUoD,  U  beats  a  alas 


Tola!  aieuUlnaUe  i 


lialo^a]  eff«oti  d{  u«rciie  bira 
la  euetuU;  itudied.  It  bu  b 
:  the  kpintiM,  upeoially  for  meat 
ft  iTureiBBd,  but  not  mo  mach  for 

hich  bring  all  the  mu>clei  of  the 
Uj— tff.,  willdns.  riding,  rowing, 
M  tho»  th&t  bring  M.  puiicalar 
(udo*  into  tction  nu7,  if  carried 
uue  actiul  injorj.  The  moaclea, 
I  BieroiM,  altem&ticg  with  perioda 
oom«  lorgar,  more  enduring,  and 
07  appropriate  nitrogen,  and  grow. 
» imaging  tliat  when  thej  ran  they 
otter  than  when  aitting  itill,  bnt, 
he  ikin  i«  in  a  healthy  coodition, 
«alit7  very  little  difference  in  tern - 
It  ii  a  ftding  of  beat,  not  heat 
wen  not,  indeed,  for  penpintion, 
f  tbe  body  woold  be  great.  It 
artbatifunniieiertioD  there  i>  no 
catching  cold,  even  by  drinking 
n-  bathing ;  bnt  if  the  body  ii  jut 
1  BDoI,  then  none  of  then  thing!  is 
r«at  cantioD  ii  neceMaiy.  In  vio-  . 
«  there  is  often  eioeuive  thirat, 
TaTBa  for  water,  which  abonld  be 
,  by  a  little  at  a  time,  at  frequent 


Walking  at  dar 


The  reaolt,  then,  it  that  carbonic  acid  ia  in 
creaaed  in  praportion  to  the  amount  of  woti 

Still  moie  accurate  eiperiments  have  beei 

performed  by  Fettenkofer  and  Voit,  by  meanj 

nber,  aufficiently  large  tc 


mt  o(  carbonic  aoid  waa  also  in- 
7  Dr.  E.  Smith  in  the  following 
maik  waa  cloiely  fitted  to  bia 
ube  paaaing  off  from  it  conducted 
a  Buitable  abaorption  apparatua. 


enable  a  man  I 

in.  An  apparatna  wai  attached  to  provide 
renewal  of  air,  while  that  wbicb  escaped  could 
paaa  through  one  or  more  abaorption  appan- 
taaea.  Oo  July  31,  186fi,  a  watchmaker  re- 
mained there  for  twenty-foar  honra,  at  rest, 
taking  hia  meahi  and  aleep  regularly.  Three 
daya  later  the  fame  man  again  entered  the 
chamber,  and  paaaed  a  day  of  vorlc,  the  vork 
conaiating  of  taming  a  wheal  with  a  weight 
attached  to  it.  Tbe  reiulta  were  aa  toUowi : — 
Dot  of  Rat. 


lUa  on  tbe  langa,  tbe  heart,  and 
t.  The  reapirationa  are  greatly  in- 
n  carbonic  add  ii  expired  than  at 
•  blood  dronlatea  rapidly  through 

ltd  Smith  hai  worked  out  many  of 
elatiTe  to  tbe  work  dona  by  tbe 
toond,  taking  tha  lying  poaition 
w  qnautdty  of  air  inapired  ai  fol- 


Day  0/  Wirrk. 
t.    6$4 -tt  paramea. 


IIM'I 


87-0 


The  aame  obaerren  have  alao  ahown  that 
during  tbe  woik'day  3804  graina  of  oxygen 
were  abaorbed  in  eiceaa  of  the  rest-day,  and 
(hat  a  large  amount  of  water  ia  eliminated 
during  exercise.  Tbe  inoreaae  of  carbonia 
add  cornea  mainly  from  the  muactes. 

If  eierciaa  is  very  great,  oongeation  of  the 
Innga  may  enana.  Tbia  ia  generally  the  cauae 
of  death  of  boiaea  in  the  hiinting-&eld  which 
baTe  been  taxed  beyond  their  powera. 

In  mnning  and  groat  oiertiona,  the  heart'a 
work  is  enormoita,  being  eatimated,  on  an 
average,  aa  from  122  to  277  tona  lifted  a  foot. 

The  pulae  on  any  great  and  unwonted  exer- 
tion frequently  hecomea  intermittent;  but  it 
appears  that  diaeaae  of  the  heart  and  great 
VBaaela  ia  more  common  among  men  who 
occaaionally  make  great  efforts,  than  thoae 
"ho  work  regularly  and  continuously. 

The  effects  of  excesBive  exerciae  not  alone 
affect  the  heart  and  lungs,  but  alao  the  whole 
nervous  system  and  digestive  organs.  Eor 
example,  Mr.  Weston,  tbe  American  pedes- 
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triaD,  attempted  to  walk  400  miles  in  five 
consecutive  days,  and  actually  did  walk  317| 
miles  during  four  days.  There  was  progressive 
decrease  in  the  weight  of  the  body;  the 
temperature  was  lowered  and  the  pulse ;  there 
was  loss  of  appetite,  and  but  little  sleep.  On 
the  third  day  great  drowsiness  was  noticed ; 
on  the  fourth  BIr.  Weston  became  diuy ;  he 
staggered,  and  failed  to  see  the  track  suffi- 
ciently to  turn  round  the  comers.  The  fourth 
night  sleep  was  obtained,  and  there  was  a  slight 


gain  in  weight.  The  physiologieal 
were  very  carefully  examined  by  Di 
and  a  staff  of  associatiss,  especially  in  ] 
to  the  nitrogen  eliminated.  The  nn 
given  in  the  foUowing  taUe.  Vrtm 
results  Dr.  Flint  asserts  that  exc 
prolonged  muscular  exertipn 
mously  the  excretion  of  nitrogen,  and  i 
excess  of  nitrogen  discharged  is  due  t 
creased  disassimilation  of  the  mnteii] 
stance. 


Dr.  Flint's  Observations  on  the  Effects  of  the  Five-Day  Pedestrian  Feat  perfonn 

by  Mr.  WESTOiir. 


""BSdi^'Temp- 

Pn1a« 

Miles 

Nitrogen  lo 

Nitrogen  In 

Ssei 
Ddk 

(nude). 

rature. 

s  UIBC. 

walked. 

Injecta. 

^ecta. 

inNi 

Before  the  walk- 

lbs. 

Grains. 

Giains. 

On 

First      day       .    . 

120-5 

W  1 

75 

15 

361-22 

323*26 

1 

Second    „         .    . 

121-25 

98-4 

73 

5 

288-35 

301*18 

+  ] 

Third      „         .     . 

100 

980 

71 

5 

272-27 

330*36 

-  I 

Fourth    „         .    . 

118-5 

991 

78 

15 

33501 

300-57 

-  2 

Fifth       „         .    . 

119-2 

99-5 

93 

1 

440-43 

320D6 

+11 

During  the  walk— 

First      day       .     . 

116-5 

95*3 

98 

80 

151-55 

857*10 

+« 

Second    „         .    . 

116-25 

94*8 

93 

48 

:265-92 

370*64 

+1( 

Third      „          .     . 

115 

96-6 

109 

92 

228*61 

397-58 

+!( 

Fourth    ,,          .     . 

114 

96-6 

68 

57 

144-70 

348-53 

-¥% 

Fifth       „         .    . 

115-75 

97-9 

80 

40-5 

383*04 

33277 

-  1 

After  the  walk- 

First      day       .    . 

118 

98-6 

76 

2 

385-65 

29570 

-  J 

Second    „         .    . 

120-25 

98-4 

73 

2 

499-10 

358-81 

-I 

Third      „          .     . 

120-25 

99-3 

70 

2 

394-83 

409-87 

+ 

Fourth    „         .     . 

1235 

98-8 

78 

2 

64171 

382-89 

-2 

Fifth       „         .    . 

12075 

97-5 

76 

3 

283*35 

418-49 

+1 

However  interesting  the  table  is  in  other 
respects,  it  is  obvious  it  cannot  be  looked  upon 
AS  trustworthy  evidence  of  the  increase  of  the 
elimination  of  nitrogen,  as  the  man*s  health 
suffered,  and  he  was  therefore  in  an  abnormal 
state.  The  reverse  is  really  the  case,  as  proved 
by  several  independent  experimenters,  and 
especially  by  the  careful  working  out  of  the 
problem  by  Dr.  Parkes,  who  has  repeated  the 
experiments  of  Yoit  and  others,  and  thus 
summarises  the  results  : — 

"1.  When  a  period  of  exercise  is  compared 
after  an  interval  with  one  of  rest  (the  diet 
being  without  nitrogen  or  with  imiform  nitro- 
gen), the  elimination  of  nitrogen  by  the 
kidneys  is  decidedly  not  increased  in  the 
exercise  period.  The  experiments  on  this 
point  are  now  so  numerous  that  it  may  be 
stated  without  doubt.  It  is  possible  that  the 
elimination  may  even  be  less  during  the  ex- 
ercise than  during  the  work  period.  This 
would  apx>ear  in  ]iart  from  some  of  Panke*s 
and  Fick  and  Wislicenus's  experiments ;  from 
Noyes,  as  far  as  regards  the  urea ;  and  from 
Meissner's,  as  far  as  the  creatine  (or  creatinine) 


is  concerned ;  while  I  found  a  decre 
in  the  total  nitrogen  and  in  the  un 
decrease  in  my  experiments  was  nc 
siderable.  Additional  observations  i 
ever,  much  wanted  on  this  point 

*'2.  When  a  day  of  rest  is  compa 
a  day  of  work  (t.f.,  a  day  with  some 
work  and  some  hours  of  rest),  the  ai 
nitrogen  is  almost  or  quite  the  san 
two  daya ;  if  anything,  there  is  a  i 
crease  in  the  nitrogen  on  the  rest-di 
day  of  part  exercise  and  part  rest,  i 
possible  that  there  may  be  com] 
action— one  part  balancing  the  oth 
to  leave  the  total  excretion  little  chi 

**  3.  When  a  period  of  great  exerc 
mediately  followed  by  an  equal  perv 
the  nitrogenous  elimination  is  increa 
latter.  Meissner's  observations  shon 
is  in  part  owing  to  increased  dis 
creatine  and  creatinine  ;  my  observt 
show  an  increase  of  non-ureal  nitro 
the  urea  is  also  slightly  increased  d 
period. 

**4.  When  two  days  of  oomplel 
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^aundttteljr  followed  by  days  of  common 
AXflRin,  the  nitrogenoiu  elimination  dimi- 
Kiflhei  daiing  the  fint  day  of  exercise. 

**Oii  the  whole,  if  I  hare  stated  the  facts 
■QviMtlj,  the  effeet  of  exercise  is  certainly  to 
aflsenoe  the  elimination  of  nitrogen  by  the 
:mIm7i,  l>ut  within  narrow  limits,  and  the 
ISM  of  increase  is  in  the  period  of  rest  suc- 
■adinf  the  exerdse ;  while  daring  the  exer- 
ue  period,  the  eridence,  though  not  certain, 
otBti  nther  to  a  lessening  of  the  elimination 
C  sitrogen."— (Pabkes*  Hygidne.) 

JfeamiT  of  the  Work  done  by  Exercite, — 
lie  Ber.  Professor  Hanghton  has  shown  that 
on  a  level  surfaoe  is  equivalent  to 
a  twentieth  part  of  the  weight  of  the 
•ody  through  the  distance  walked. 

yniea  sseending  a  height,  a  man  raises  his 
*lMb  weight  through  the  distance  ascended. 

n^f  ,  ^  ,  ,  X.  ,  (W  + W)  xD 
L  lie  fonnnla  for  calculation  is  — 20  x  2240  • 

^  ■  the  weight  of  the  person;  W  the 
^C9|^teuTied,  if  any ;  D  the  distance  walked 
^  feet;  20  the  coefficient  of  traction;  and 
2M)  the  number  of  pounds  in  a  ton.  The 
TissH  ii  the  number  of  tons  raised  1  foot. 
''o  set  the  distance  in  feet,  5280  must  be 
^'^iltil^ed  by  the  number  of  miles  walked. 

ABSTenge-sLsed  man,  with  his  clothes,  we 
■■•yiaame,  weighs  150  lbs.  From  this  data 
^  jet  the  following  table : — 

_.  Work  don*  In 

KUorixeacin.  TousUft«d 

1  fooL 

Wilkii^lniile         ....      1767 


•I 


2mUe9 

S 

4 

ft 

6 

7 

8 

9 
10 
90 


tt 


»» 
ft 


•« 


•f 


85  34 

63-03 

70-71 

88  00 

106-29 

12374 

14868 

147-89 

176  7 

353-4 


^eishti,  of  course,  much  increase  the  work 


Xiadvf 

Walkiof  1  mile,  canying  60  lbs. 
„     Smiles,  „ 

„    10 


>t 


*» 


t* 


Work  done  In 
Tout  UfUd 
iFoot. 

.      24-76 

49-6 

.     2476 

.    496 


w  lbs.  is  the  usual  weight  a  soldier  carries 
K^  in  marching  order ;  and  as  400  tons 
^W 1  foot  is  a  hard  day*s  work,  it  is  evident 
'^90  miles  is  a  severe  march.  Most  of  the 
^  marches  have,  however,  been  without 
^»lbs. 


I— Circumstances  from  time 

occur  in  which  it  is  necessary  to  ex- 

ae  one,  or  sometimes  a  number  of  bodies. 

e  dangers  of  exhumation  have  been  much 

ggerated.     The  exhumations  of  the  Church 

Cemeteiy  of  St  Innocents  in  Paris  were 


made  in  1785-86,  and  lasted  six  months.  More 
than  a  thousand  corpses  in  all  stages  of  de> 
composition  and  decay  were  exhumed,  yet  no 
evil  effect  followed  either  to  the  workmen  or 
to  those  in  the  vicinity.  Parent  du  Chatelet 
remarks  that  every  year  at  the  Cemetery  of 
the  P^re  la  Chaise,  two  hundred  exhumations 
are  made,  to  transfer  bodies  which  have  been 
provisionally  deposited  in  graves  to  suitable 
tombs.  These  exhumations  are  made  at  all 
periods  of  the  year,  two  or  three  months  after 
death.  No  evil  effects  follow  to  the  grave- 
diggers.  The  latter  themselves  believe  that 
danger  only  exists  during  the  first  few  days 
after  burial,  when  decomposition  is  very 
active. 

In  all  large  exhumations,  that  are  simply 
for  removal  of  the  dead,  each  body,  directly  it  is 
identified,  should  be  covered  with  tan,  or  saw- 
dust, and  carbolic  acid,  and  placed  in  a  proper 
coffin.  The  exhumation  should,  fif  possible, 
take  place  in  cold  weather,  or  at  all  events  at 
the  coolest  part  of  the  day. 

Exhumations  on  a  large  scale  took  place 
during  the  late  Franco-Prussian  war,  but 
owing  to  the  precautions  followed,  no  bad 
effect  ensued  ;  e.g,,  Dr  Gordon,  in  his  "Les- 
sons on  Hygibne  and  Surgery  from  the  Franco- 
Prussian  War,**  says ; — 

An  important  qaestioni  presented  Itself  In  con- 
nection with  the  burial  of  the  dead  on  the  field,  not 
only  after  the  battles  fought  immediately  around 
Paris,  but  after  others  that  had  taken  place  during 
the  war.  In  the  hurry  of  interment,  the  bodies  of 
the  killed  in  action  at  Champigny,  Montretout, 
Bry,  ChevIUy,  Ac,  had  no  more  than  60  centimetres, 
or  19(  inches  of  earth  over  them.  The  rains  in  some 
instances  washed  away  much  of  this  covering,  ex- 
posing more  or  less  of  the  decaying  body,  and  the 
question  presented  itself,  how  far  evil  consequences 
to  persons  living  in  the  near  vicinity  were  to  be 
averted  when  the  rains  and  high  temperature  of  the 
spring  should  exert  their  normal  effects.  So  early 
as  February  1871  public  attention  was  drawn  to 
these  circumstances.  On  some  of  the  fields  limb) 
were  found  projecting  from  the  ground,  and  pirtially 
devoured  by  animals.  The  Central  Commission  of 
Hygiene  took  steps  to  have  all  the  battle-fields  ex- 
plored ;  to  have  the  bodies  interred  at  suflicient 
depths,  a  layer  of  tar  being  placed  over  each,  the 
ground  where  numbers  were  buried  together  sown 
with  seeds  of  plants,  the  roots  of  which  penetrated 
deep,  and  thus  were  likely  to  absorb  the  fluids  of 
decay. 

In  exhumations  for  legal  purposes,  and 
especially  in  cases  of  suspected  poisoning,  the 
viscera  often  require  removing.  In  this 
case  excessive  care  should  be  taken  that  the 
viscera  be  deposited  in  clean  jars,  and  that 
copious  minute  notes  of  all  the  circumstances 
of  the  exhumation  be  taken ;  and  occasion- 
ally it  is  even  necessary  to  carry  away  some  of 
the  earth  around  the  coffin,  so  as,  in  case  ax«csmfi 
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be  discovered  in  the  body,  to  be  able  de- 
ftnitely  to  aacertain  the  pretence  or  absence 
of  that  substance  in  the  soiL  If  vaults  are 
entered,  it  will  be  well  to  leave  them  open  a 
little  time  before  descending,  and  then  to  use 
some  disinfectant. 

Sxpenses  of  Sanitary  Autlioritles 

— ^The  expenses  of  sanitary  anthorities  are 
defrayed  by  rates.    See  Rates. 

A  Joint  Board,  Rqtenset of,— Any  expenses 
incurred  by  a  joint  board  in  pursuance  of  the 
Public  Health  Act,  unless  otherwise  deter- 
mined by  the  provisional  order,  are  to  be 
defrayed  out  of  a  common  fund,  to  be  con- 
tributed by  the  component  districts  or  con- 
tributory places  in  proportion  to  the  rateable 
value  of  the  property  in  each  district  or  con' 
tributory  place,  such  value  to  be  ascertained 
aooording  to  the  valuation  list  in  force  for  the 
time  being. 

For  the  purpose  of  obtaining  payment  from 
component  districts  of  the  sums  to  be  con- 
tributed by  them,  the  joint  board  are  to  issue 
their  precept  to  the  local  authority  of  each 
component  district,  stating  the  sum  to  be  con- 
tributed by  such  authority,  and  requiring  such 
authority,  within  a  time  limited  by  the  pre- 
cept, to  pay  the  sums  therein  mentioned  to 
the  joint  board,  or  to  such  person  as  the  joint 
board  may  direct. 

Any  sum  mentioned  in  a  precept  addressed 
by  a  joint  board  to  a  local  authority  is  to  be 
a  debt  due  from  that  authority,  and  may  be 
recovered  accordingly,  such  contribution  in 
the  esse  of  a  rural  authority  being  deemed  to 
be  general  expenses. 

If  any  local  authority  makes  default  in 
complying  with  the  precept  addressed  to  it, 
the  joint  board  may,  instead  of  instituting 
proceedings  for  the  recovery  of  a  debt,  or  in 
addition  to  such  proceedings  as  to  any  part  of 
a  debt  which  may  for  the  time  being  be  un- 
paid, proceed  in  the  same  summary  manner  as 
detailed  under  "Expenses  of  Port  Sanitary 
Authority.** 

For  the  purpose  of  obtaining  payment  from 
eontributory  places  of  the  sums  to  be  con- 
tributed by  them,  the  joint  board  shall  have 
the  same  powers  of  iMuing  precepts  and  of 
recovering  the  amounts  named  therein  as  if 
such  contributory  places  formed  a  rural  dis- 
trict, and  the  joint  board  were  the  authority 
thereof.— (P.  H.,  s.  283,  284.) 

Port  Sanitary  Authorityy  Expenui  o/.— Any 
expenses  incurred  by  a  port  sanitary  authority 
constituted  temporajrily  in  carrying  into  effect 
any  purposes  of  the  Public  Health  Act  are  to 
be  defrayed  out  of  a  common  fund  to  be  con- 
tributed by  the  riparian  authorities  in  such 
proportions  as  the  Local  Qovemment  Board 


thinks  just.  But  the  mayor,  aldaiDeii,^^ 
commons  of  the  dty  of  London,  being  ths  f^^ 
sanitary  authority  of  that  city,  are  to  pay  -^ 
port  sanitary  expenses  out  of  their  eorpour^ 
funds. -(P.  H.,  s.  29L) 

The  port  sanitary  authority,  if  itself  aloes/ 
authority  independently  of  its  chsrseter  els 
port  sanitary  authority,  is  to  raise  the  propor 
tion  of  expenses  due  in  respect  of  its  own  dv> 
trict  in  the  same  manner  as  if  sadi  expeoni 
had  been  incurred  by  it  in  the  ordinsry  bib* 
ner  for  the  purposes  of  the  Publio  HesUkiei 

For  the  purpose  of  obtaining  paymsDifroB 
the  contributory  riparian  authorities  d  tks 
sums  contributed  by  them,  the  port  nsitBy 
authority  is  to  iuue  their  preoept  to  «A 
authority,  requiring  payment  within  i  tin* 
limited  by  the  precept. 

Any  contribution  payable  by  a  lipiaM 
authority  to  such  port  sanitary  anthoritjibili 
be  a  debt  due  from  them,  and  msy  be  !•■ 
covered  accordingly,  such  contribution  in  ^ 
case  of  a  rural  authority  being  deemed  gMol 
expenses  of  that  authority.  If  any  ripuia 
authority  makes  default  in  oomplyingvitt 
the  precept  addressed  to  it  by  a  port  nsiteiy 
authority,  such  port  sanitary  authority  aijt 
instead  of  instituting  proceedings  for  ^ 
recovery  of  the  debt,  or  in  additico  to  nA 
proceedings,  as  to  any  part  of  the  debt  vUA 
may  for  the  time  being  be  unpaid,  prooaidli 
the  summary  manner  in  the  Act  provided  ii 
raise  within  the  district  of  the  dsfoaltiil 
authority  such  sum  as  may  be  sulBflieBtti 
pay  the  debt  due. 

Where  several  riparian  authorities  sn  m* 
bined  in  the  district  of  one  port  uk^ 
authority  the  Local  Government  Bosrd  aif 
declare  that  some  one  or  more  of  such  Mt 
rities  shaU  be  exempt  from  oontribotiBC  ^ 
the  expenses  incurred  by  such  anthorite** 
(P.  H..  s.  290.) 

Where  any  port  sanitary  authority»  Y^^ 
board,  or  other  authority,  are  authorindt  ■ 
pursuance  of  the  Public  Health  Aot,  to  prooMi 
in  a  summary  manner  to  raise  within  the  ^ 
trict  of  a  defaulting  authority  such  sumas*^ 
be  sufiBdent  to  pay  any  debt  due  to  thcm»  '^ 
authority  so  authorised  has  in  relation  to  M" 
sum  the  same  powers  as  if  they  were  thed^ 
faulting  authority,  and  have  therefore  powtt 
levy  a  rate  upon  individual  ratepayenintP 
defaulting  authority's  district  by  any  cA^ 
appointed  by  them ;   and  the  oifBcer  so  if 
pointed  has  the  same  powers,  and  theiali' 
to  be  levied  in  the  same  manner,  anditteP 
subject  to  the  same  incidents,  in  all  respeiM' 
if  it  were  being  levied  by  the  oflBoer  of  ^ 
defaulting  authority  for  the  payment  of  ^ 
expenses  of  that  authority ;  and  where  4l 
defaulting   authority   have   power  to  ti^ 
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kmji  dae  for  their  expeniet  by  iaauing  pre- 
*pii,  Ac,  the  authority  lo  authorised  as 
Wsnid  haathe  ■ame  power  as  the  defaulting 
ilboritj  would  have  of  issuing  precepts,  &c 
Asf  precepts  issued  by  the  said  authority 
cninDgthe  sum  due  to  them  maybe  en- 
ncd  in  the  same  masher  in  all  respects  as 
thsf  hsd  been  issued  by  the  defaulting 

Ike  said  authority  may,  in  making  an  esti- 
ite  of  the  sum  to  be  ndsed  for  the  purpose 
pojing  the  debt  due  to  them,  add  such  sums 
thtf  think  sufficient,  not  exceeding  10  per 
tk  en  the  debt  due,  and  may  defray  there- 
t  lU  costs,  charges,  and  expenses  (including 
■pcnsation  to  any  persons  they  may  employ) 
be  incurred  by  such  authori^  by  reason  of 
» default  of  the  defaulting  authority ;  and 
iind  authority  so  authorised  are  to  apply  all 
wgfi  raised  by  them  in  payment  of  the  debt 
•  to  them,  and  such  costs,  charges,  and 
piMss  as  aforesaid,  and  shall  render  the 
Inee,  if  any,  remaining  in  their  hands  after 
A  ipplieation  to  the  defaulting  authority. 
P.H.,s.292.) 

MmU  Improvemeni  Experuet. — Such  ez- 
MB  ts  the  construction  of  necessary  house- 
liH^  of  a  sufficient  water-closet  (or  priyy 
itfth-doeet),  and  of  an  ashpit,  the  repair- 
:  of  existing  water-closets  and  ashpits,  the 
of  ofFensiYe  ditchra,  &c.,  removal  of 
accumulations  so  far  as  the  expenses 
Mt  covered  by  the  sale  thereof,  and  the 
ii  tre  defrayed  by  private  improvement 
M^  a  rate  which  both  urban  and  rural 
ihorities  have  power  to  make  for  such  pur- 
e^-iP.  H.,  s.  213,  232.)    See  Bate,  Pri- 

nlXPBOVJCMENT. 

besNJf  of  Private  Improvement  Expenset 
m  Omer.  — Where  any  local  authority 
re  incurred  expenses  for  the  repayment 
mof  the  owner  of  the  premises  for  or  in 
pest  of  which  the  same  are  incurred  is  made 
de  under  the  Public  Health  Act,  such  ex- 
MB  may  be  recovered,  together  with  inte- 
t  st  a  rate  not  exceeding  five  pounds  per 
AuB  per  annum,  from  the  date  of  service 
I  demand  for  the  same  till  payment  thereof, 
n  say  person  who  is  the  owner  of  such 
■ises,  when  the  works  are  completed  for 
ich  such  expenses  have  been  incurred.  In 
nmmary  proceedings  by  a  local  authority 
the  recovery  of  expenses  incurred  by  them 
vorks  of  private  improvement,  the  time 
tda  which  such  proceedings  may  be  taken 
1  be  reckoned  from  the  date  of  the  service 
otiee  of  demand. 

rhere  such  expenses  have  been  settled 
apportioned  by  the  surveyor  of  the  local 
ority  as  payaUe  by  such  owner,  such  ap- 
xmment  ahall  be  binding  and  conclusive 


on  such  owner,  unless  within  three  months 
from  service  of  notice  on  him  by  the  local 
authority  or  their  surveyor  of  the  amount 
settled  by  the  surveyor  to  be  due  from  such 
owner,  he  shall  by  written  notice  dispute  the 
same. 

The  local  authority  may,  by  order,  declare 
any  such  expenses  to  be  payable  by  annual  in- 
stalments within  a  period  not  exceeding  thirty 
years,  with  interest  at  the  rate  of  five  pounds 
per  centum  per  annum,  until  the  whole  amount 
is  paid ;  and  any  such  instalments  and  inte- 
rest, or  any  part  thereof,, may  be  recovered  in 
a  summary  manner  from  the  owner  or  occu- 
pier for  the  time  being  of  such  premises,  and 
may  be  deducted  from  the  rent  of  such  pre- 
mises, in  the  same  proportions  as  are  allowed 
in  the  case  of  private  improvement  rata  under 
thisAct.— (P.  H.,  s.  257.) 

Power  of  Individuals  to  Appeal  agaimt 
Private  Improvement  Expentes^  ike. — ^Where 
any  person  deems  himself  aggrieved  by  the 
decision  of  the  local  authority  in  any  case  in 
which  the  local  authority  are  empowered  to 
recover  in  a  summary  manner  any  expenses 
incurred  by  them,  or  to  declare  such  expenses 
to  be  private  improvement  expenses,  he  may, 
within  twenty-one  days  after  notice  of  such 
decision,  address  a  memorial  to  the  Local  Oo- 
vemment  Board,  stating  the  grounds  of  his 
complaint,  and  shall  deliver  a  copy  thereof  to 
the  local  authority;  the  Local  Qovemment 
Board  may  make  such  order  in  the  matter  as 
to  the  said  Board  may  seem  equitable,  and  the 
order  so  made  shall  be  binding  and  conclusive 
on  all  parties. 

Any  proceedings  that  may  have  been  eom- 
menced  for  the  recovery  of  such  expenses  by  the  ' 
local  authority  shall,  on  the  delivery  to  them 
of  such  copy  as  aforesaid,  be  stayed ;  and  the 
Local  Government  Board  may,  if  it  thinks  fit, 
by  its  order,  direct  the  local  authority  to  pay 
to  the  person  so  proceeded  against  such  sum 
as  the  said  Board  may  consider  to  be  a  just 
compensation  for  the  loss,  damage,  or  griev- 
ance thereby  sustained  by  him.— (P.  H.,  s. 
268.) 

Bund  Authority^  Expentet  of  —  The  ex- 
penses incurred  by  a  rural  authority  in  the 
execution  of  the  Public  Health  Act  are  divided 
into  general  expenses  and  special  expenses. 

General  expenses  are  payable  out  of  a  com- 
mon fund  to  be  raised  out  of  the  poor-rate  of 
the  parishes  in  the  district  according  to  the 
rateable  value  of  each  contributory  place. 

Special  expenses  are  a  separate  charge  on 
each  contributory  place. 

General  expenses  (other  than  those  chai^e- 
able  on  owners  and  occupiers  under  the  Act) 
are  the  expenses  of  the  establishment  and 
officers  of  the  rural  authority,  the  expenses  in 
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relAtion  to  disinfection,  the  providing  convey- 
ance for  infected  persons,  and  all  other  ex- 
penses not  determined  by  the  Act  or  by  order 
of  the  Local  GoTernment  Board  to  be  special 
expenses. 

Special  expenses  are  the  expenses  of  the 
construction^  mainUnanct,  and  cleansing  of 
sewers  in  any  contributory  place  within  the 
district,  the  providing  a  supply  of  water  to  any 
such  place,  and  maintaining  any  necessary 
works  for  that  purpose,  the  charges  and  ex- 
penses arising  out  of  or  incidenteU  to  the  pos- 
session of  property  transferred  to  the  rural 
authority  in  trust  for  any  contributory  place, 
and  all  other  expenses  incurred  or  payable  by 
the  rural  authority  in  or  in  respect  of  any 
contributory  place  within  the  district,  and  de- 
termined by  order  of  the  Local  GoTermnent 
Board  to  be  special  expenses. 

Where  the  rural  authority  make  any  sewers 
or  provide  any  water-supply  or  execute  any 
other  work  under  this  Act  for  the  common 
benefit  of  any  two  or  more  contributory  places 
within  their  district,  they  may  apportion  the 
expense  of  constructing  any  such  work,  and  of 
maintaining  the  same,  in  such  proportions  as 
they  think  just,  between  such  contributory 
places,  and  any  expense  so  apportioned  to  any 
such  contributory  place  shall  be  deemed  to  be 
special  expenses  legally  incurred  in  respect  of 
such  contributory  place. 

The  overseers  of  any  contributory  place,  if 
aggrieved  by  any  such  apportionment,  may, 
within  twenty-one  days  after  notice  has  been 
given  to  them  of  the  apportionment,  send  or 
deliver  a  memorial  to  the  Local  Government 
Board  stating  their  grounds  of  complaint,  and 
the  said  Board  may  make  such  order  in  the 
matter  as  to  it  may  seem  equitable,  and  the 
order  so  made  shall  be  binding  and  conclusive 
on  all  parties  concerned. 

The  following  areas  situated  in  a  rural  dis- 
trict shall  be  contributory  places  for  the  pur- 
poses of  the  Public  Health  Act ;  that  is  to  say, 
(1.)  Every  parish  not  having  any  part  of  its 
area  within  the  limits  of  a  special 
drainage  district  or  of  an  urban  dis- 
trict; and 
(2.)  Every  special  drainage  district ;  and 
(3.)  In  the  case  of  a  parish  wholly  situated 
in  a  rural  district,  and  part  of  which 
forms  or  is  part  of  a  special  drainage 
district,  such  portion  of  that  parish 
as  is  not  comprised  within  such  spe- 
cial drainage  district ;  and 
in  the  case  of  a  parish  a  part  of  which  is 
situated  within  an  urban  district,  such  por- 
tion of  that  parish  as  is  not  comprised  within 
such  urban  district,  or  within  any  such  spe- 
cial drainage  district  as  aforesaid.— (P.  H., 
s.  229.) 


Urban  Authority,  Bxpensu  of^^Tha 
penses  of  an  urban  authority  in  the  exeea 
of  the  Public  Health  Aot,  1875,  are  defri 
out  of  the  district  fund  and  general  dial 
rate  {see  Bates),  subject  to  the  foUoi 
exceptions : — 

'*That  if  in  any  district  the  expensei 
curred   by  an   urban   authority  (being 
council  of  a  borough)  in  the  execution  of 
Sanitary  Acts  were  at  the  time  of  the  pai 
of  the  Public  Health  Act  payable  oat  of 
borough  fund  or  borough  rate,  thai  tiu 
penaea  incurred  by  that  authority  in  the 
cution  of  the  Act  ahall  be  charged  on 
defrayed  out  of  the  borough  fund  or  bon 
rate;  and 

"That  if  in  any  district  the  expense 
curred  by  an  urban  authority  (being  intpi 
ment  commissioners)  in  the  execution  of 
Sanitary  Acts  were  at  the  time  of  the  pai 
of  the  Public  Health  Act  payable  out  of 
rate  in  the  nature  of  a  general  diatzieti 
leviable  by  them  aa  such  commisaai 
throughout  the  whole  of  their  distriet|tl 
the  expenses  incurred  by  that  authority  in* 
execution  of  this  Act  shall  be  charged oai 
defrayed  out  of  auch  rate ;  and  for  ths  p 
poaea  of  thia  aection  the  council  of  theboni 
of  Folkeatone  ahall  be  deemed  to  be  Iiopn 
ment  Commiaaionera ;  and 

**That  where  at  the  time  of  the  panai 
the  Public  Health  Act  the  expenaes  incsi 
by  an  urban  authority  in  the  executioi 
certain  purpoaea  of  the  Sanitary  Acts  « 
payable  out  of  the  borough  fund  and  bofoi 
rate,  and  the  expenaea  inouned  \ij  * 
authority  in  the  execution  of  the  other  p 
posea  of  the  aaid  Acta  were  payahla  out 
a  rate  or  ratea  leviable  by  that  anthoi 
throughout  the  whole  of  their  distrid 
paving,  sewering,  or  other  sanitary  piap0 
then  the  expenaea  incurred  by  that  attto 
in  the  execution  of  the  aame  or  aimilsrp 
poaea  respectively  under  thia  Act  ihaQ 
apectively  be  charged  on  and  def^yed  9^ 
the  borough  fund  and  borough  rate,  ex  ov* 
the  rate  or  ratea  leviable  aa  aforettii 
(P.  H.,  a.  207.) 

And  in  certain  cases,  where  at  the  tiitt 
the  pasaing  of  the  Public  Health  Act,  the 
penses  of  an  urban  authority  were  defri 
otherwise,  the  Local  Government  Board, 
application,  may  alter  the  mode  of  payiw 
and  declare  that  the  expenaea  ahall  bedefn 
out  of  the  district  fund  and  general  diii 
rate.— (P.  H.,  a.  208.) 

The  following  expenaea  are  paid  ool 
the  district  fund  and  general  district  i 
viz. : — 

Expenses  under  Artisans^  and  Laltom 
Dwellings  Acts, 
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k€  amdUor^s  /eet,   tohere  the 
ipiinoia  town  counciL 
fortUimages, 


and  water- 


Iff,  from  dUehes, 
nteted  with  gas 


\teted  with  the  repair  of  high- 
ifhUe  dittrict  is  not  rated  for 

r  connected  with  the  clerk, 
fetreeti. 


Public  bathe  and  wath-houeet. 
Public  conveyances. 
Provisional  order^  costs  of. 
Salaries  of  officers. 
Salary  of  stipendiary  magistrates. 
Surveys. 

Tramways,  expenses  of. 
General  expenses ,  and  expenses  not  other- 
wiu  provided  for.    See  Loans,  Rates,  &c. 

Xxtraot  ofBgeat— &g  Meat,  Extract  of. 

Sto,  DlaeasM  of— See  Blindness,  Oph- 
thalmia, School  Htgienk 


P. 


Faoiory  Aotfl— The  Factory 
m  of  itatntefl,  extending  from 
is.,  The  Factory  Act,  1833; 
,  1S44 ;  the  Factory  Act,  1856 ; 
,  1871 ;  and  Factory  Act,  1874 
le  houn  of  employment,  the 
tion  of  injury  to  health,  and 
relating  to  persona  employed 

Acta  enter  into  conaiderahle 
they  cannot  he  inserted  here ; 
si  sanitary  provisions  will  be 

are  under  special  inspectors, 

officers  of  a  sanitary  authority 

right  of  entry,  &c.,  as  they 

to  other  buildings. 

ictory"  is  defined  by  27  &  28 

illows : — 

lofaeture  of  earthenware,  ex> 

d,  any  place  in  which  persons 

,  making,  or  assLsting  in  mak- 

'  assisting  in  finishing,  earthen- 

nription. 

ifaetureof  lucifer  matches,  any 

persons  work  for  hire  in  mak- 

;hea,  or  in  mixing  the  chemical 

aking  them,  or  in  any  process 

aking  lucifer  matches,  except 

lie  wood. 

ifacture  of  percussion-caps,  any 

persons  work  for  hire  in  mak- 

caps,  or  in  mixing  or  storing 

laterials  for  making  them,  or 

incidental  to  making  percus- 

Aufacture  of  cartridges,  any 
[>ersons  work  for  hire  in  mak- 
>r  in  any  process  incidental  to 
;n,  except  the  manufacture  of 


the  paper  or  other  material  that  is  used  in 
making  the  cases  of  the  cartridges. 

**  In  the  employment  of  paper-stainfng,  any 
place  in  which  persons  work  for  hire  in  print- 
ing a  pattern  in  colours  upon  sheets  of  paper, 
either  by  blocks  applied  by  hand  or  by  rollers 
worked  by  steam,  water,  or  other  mechanical 
power. 

**In  the  employment  of  fustian  -  cutting, 
any  place  in  which  persons  work  for  hire  in 
fustian-cutting.    - 

"  For  the  purposes  of  this  Act  an  appren- 
tice shall  be  deemed  to  be  a  person  working 
for  hire.  . 

"No  building  or  pi^mises  used  solely  for 
the  purpose  of  a  dwelling-house  shall  be 
deemed  to  be  a  factory.'* 

The  30  &  31  Vict.  c.  103,  enacts  that  the 
word  "factory  "  shall  mean  as  follows :— 

1.  Any  blast-furnace  or  other  furnace,  or 
premises  in  or  on  which  the  process  of 
smelting,  or  otherwise  obtaining  any  metal 
from  the  ores,  is  carried  on  (which  furnace 
or  premises  are  hereinafter  referred  to  as  a 
blast-furnace). 

2.  Any  copper-mill. 

3.  Any  mill,  forge,  or  other  premises  in  of 
on  which  any  process  is  carried  on  for  con- 
verting iron  into  msUeable  iron,  steel,  or  tin- 
plate,  or  for  otherwise  making  or  converting 
steel  (which  mills,  forges,  and  other  premises 
are  hereinafter  referred  to  as  iron-mills). 

4.  Iron-foundries,  copper-foundries,  brass- 
foundries,  and  other  premises  or  places  in 
which  the  process  of  founding  or  casting  any 
metal  is  carried  on. 

5.  Any  premises  in  which  steam,  water,  of 
other  mechanical  power  is  used  for  moving 
machinery  employed— 

(a.)  In  the  manufacture  of  machinery. 
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nanymanofactiire,  trade,  orburi- 
Jsnthority  may,  if  thej  ihiiik  fit, 
itioe  nqnire  the  owner  or  occupier 
le,  within  the  time  therein  iped- 
xneta  su£Scient  nnmberof  water- 
i-doaeta,  or  privies  and  ashpits  for 
use  of  each  sex. 

on  who  neglects  or  refuses  to 
1  any  such  notice  shall  be  liable 
fault  to  a  penalty  not  exceeding 
dtj  and  to  a  farther  penalty  not 
Tip  ikilling$  for  erery  day  daring 
sfiaalt  isoontinaed.— (P.  H.,  s.  38.) 
recent  retam  (1871)  showed  that 
Nnen,  children,  and  young  persons 
Goremment  protection  as  far  as 
B  Factory  and  Workshop  Acts ; 
eiple  of  these  Acts  has  been  still 
ided  by  recent  legislation  to  textile 
ei,  so  that  the  numbers  given  are 
'  Uie  true  figures.  The  whole  of 
Acta  should  without  doubt  be 
,  and  their  principles  still  farther 

M,  Air  of— Suspended  in  the  air 
I  will  be  found  minute  portions 
tanoe  or  fabrics  manufactured  in 
elinm,  and  other  organic  impuri- 
the  necessity  for  thorough  and 
tntilation.  Ste  Air  ;  Factories  ; 
JURIOU8 ;  Ventilatiom,  &c. 

fMUop—Su  Excreta. 

Ji  urban  authority  has  power  to 
I  holding  and  the  protection  of 
he  proTisions  of  the  Markets  and 
I  AcU,  1847.-(10  &  11  Vict.  c.  14.) 

-There  is  no  subject  that  is 
interest,  as  a  cause  of  disease, 
.  It  has  always  been  associated 
ice  in  ancient  times,  under  which 
lost  suppose  plague  and  typhus 
re  existed.  The  more  modem 
stress  have  been  associated  with 
r,  typhus,  typhoid,  erysipelas, 
ind  other  diseases.  To  trace  the 
e  different  famines  of  our  own 
>  large  a  subject  that  it  is  impos- 
t  of  it  here.  The  dates  of  the 
I  famines  are  as  follows  : — 


Mtain ;  people  ate  the  bark 

»tland ;  thousands  died  . 
Dgland ;  40,000  perished 
agland,  W^es,  and  Scotland 
England,  Wales,  and  Scot- 
laands  died  from  it 
Sngland,  Wales,  and  Scot- 
)d  four  years 


A.D. 

272 
306 
310 
739 

823 

954 


A.D. 

Famine  in  England,  21  William  I. .        .  1087 
Famine  in  England  and  France,  com- 
bined with  a  fatal  pestilential  fever, 
and  ksted  from   .        .        .       1193  to  1195 
Famine  in  England  ....  1251 

Famine  in  England.    The   people   de- 
voured the  flesh  of  horses,  doga«  oats, 
and  vermin,  so  great  was  the  distress     1315 
Famine  in  England,  occasioned  by  heavy 

and  long-continued  rains     .        .        .  1335 
A  famine  in  England,  so  severe  that, 
according  to  Stow,  bread  was  made 

from  fern  roots 1438 

A  famine  in  Great  Britain       .        .        .  1565 
A  famine  in  England       ....  1795 
The  Irish  famines,  caused  by  the  failure  of 
the  potato  crop,  1814,  1816, 1822, 1831, 1846 

Famine  Fever— /See  Fever,  Belapsing. 

Varey—See  Glanders. 

Farms,  BevnLge—Sce  Sewage,  Utius- 

ATTON  OF,  &C. 

Fat— Fat,  chemically  considered,  consists 
of  mixtures,  in  vari6us  proportions,  of  several 
closely-allied  bodies,  the  principal  of  which 
are  four — viz.,  stearine,  margarine,  palmitine, 
and  oleine.  The  last  mentioned  is  liquid,  the 
three  former  solid,  at  ordinary  temperatures. 
Each  of  these  bodies  consists  of  a  certain 
number  of  atoms  of  carbon,  hydrogen,  and 
oxygen,  and  are  ordinarily  described  as  a  com- 
bination of  a  fatty  acid  with  glycerine  :  thus 
stearine  in  stearic  acid  and  glycerine ;  palmi- 
tine, palmitic  acid  and  glycerine,  and  so  on ; 
but  Berthelot  has  shown  that  they  ought  to 
be  considered  as  tribasic  ethers  of  the  triatomic 
alcohol  glycerine. 

The  fat  of  animals  is  a  concrete  oil  con- 
tained in  the  cellular  membrane  of  their 
bodies,  more  especially  round  some  of  the 
viscera.  The  vegetable  fats  are  generally 
most  abundant  in  the  seeds,  although  found 
in  other  parts  of  the  plant.  Fats  are  soluble  in 
ether,  benzole,  and  turpentine,  and  they  may 
be  mixed  with  each  other  in  any  proportion. 

Stearine  {Cs^HuqO^  is  a  white  crystalline 
fat.  According  to  Duffy  (Q.  J.  Chem.  Soc., 
V.  210),  it  exists  in  three  modifications,  each 
having  a  different  density  and  a  different  fus- 
ing-point : — 

a.  Fuses  at  125 -6®  F.  (52®  C.) ;  density,  0*986 
/9.  „  147-4°  F.  (64*r  C.) ;  „  1*010 
7.       „       157°    F.  (69-6°C.);     „        1-017 


Stearine  occurs  only  in  animal  fats ;  it  has 
not  hitherto  been  found  in  vegetable  fats.  It 
yields  about  95*73  per  cent,  of  stearic  acid. 
It  is  soluble  in  seven  times  its  weight  of  boil- 
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ing  alcohol,  and  freely  in  hot  ether,  but  sepa- 
rates on  the  cooling  of  the  liquid. 

Stearine  is  easily  obtained  from  mutton  fat, 
which  contains  a  very  large  quantity  of  it.  It 
can  also  be  made  by  heating  together  stearic 
acid  and  glycerine  under  pressure. 

Margarine  (C54H104O8)  is  probably  not  a 
simple  substance.  It  is  the  solid  ingredient 
of  human  fat,  of  goose  grease,  and  is  contained 
in  all  vegetable  fats.  Its  fusing -point  is 
116°  F.  (47°  C.) 

Palmitine  (C^yEL^O^  is  a  white  solid,  cr3rs- 
tallising  in  laminsd.  It  has  three  different 
modifications— (a)  fusing  at  114-8°  F.  (46°  C); 
(6)  at  143°  F.  (627°  C);  and  (c)  at  145°  F. 
(62-8°  G.)  On  decomposition  it  yields  95*28 
per  cent,  of  palmitic  acid. 

Oleint  (GstHkmOs). — This  is  a  colourless  oily 
liquid,  solidifying  at  41°  F.  (5°  C.) 

Vegetable  fats  are  richer  in  oleine  than 
animaL  On  decomposition  it  yields  957  per 
cent,  of  oleic  acid. 

Liebig  considered  that  the  carbo-hydrates— 
that  is,  starch,  sugar,  and  similar  bodies — 
formed  fat  by  a  process  of  oxidation.  Thus, 
looked  at  in  a  purely  chemical  sense,  glucose 
would  form  stearine,  carbonic  acid,  and  oxygen 
according  to  the  following  equation  :— 

Sugar.  Stearine. 

20C«Hi,O«    =    2C57HnoO«    +    6C0, 
+  lOHjO    +    430, 

And  this  opinion  as  to  the  formation  of  animal 
fat  was  supported  by  the  experiments  of  Gund- 
lach,  who  fed  bees  on  pure  sugar,  and  found 
that  they  secreted  wax  in  abundance ;  and  by 
the  researches  of  Huber,  Dumas,  Milne  Ed- 
wards, Boussingault,  Lehmann,  Gronwen, 
Lawes  and  Gilbert,  and  Pasteur.  This  view, 
however,  does  not  appear  to  be  altogether 
true  ;  and  recent  researches,  especially  those 
of  Voit  and  Pettenkofer,' which  include  ex- 
periments extended  over  a  series  of  years, 
rather  prove  that  the  function  of  the  carbo- 
hydrates is  to  protect  fat  from  decomposition, 
and  that  the  fat  itself  is  really  formed  from 
albuminous  and  other  nitrogenous  substances. 
There  is  no  relation  apparent  between  the 
amount  of  carbo-hydrates  taken  in  and  the 
amount  of  fat  deposited,  but  the  amount  of 
fat  bears  a  most  unmistakable  relation  to  the 
amount  of  meat  decomposed.  According  bo 
these  observers,  every  amount  of  albumen  re- 
quires a  certain  quantity  of  carbo-hydrates,  in 
order  that  the  fat  formed  from  the  albumen 
may  be  entirely  deposited.  These  experiments 
were  made  upon  a  dog ;  but  it  is  highly  pro- 
bable that  the  process  of  fat-formation  in  the 
camivora  differs  in  no  essential  degree  from 
the  herbivora  or  other  classes  of  animals ;  be- 
sides which,  the  conclusions  are  strengthened 


by  other  facts  and  observations,  such  as  1 
formation  of  adipocere  entirely  from  nii 
genous  tissues  ;  the  experiments  of  Blondsi 
Hoppe,  Kemmerich,  and  Fleischer,  aooordi 
to  which  fat  was  formed  at  the  expense 
caseine ;  and  the  researches  of  J.  Bauer, 
the  slow  poisoning  of  dogs  with  phosphoc 
all  of  which  point  in  the  same  direction,  ■ 
disprove  the  older  views. 

The  functions  of  fat  in  the  body,  besides 
important  mechanical  functions  of  filling 
interstices,  diminishing  friction,  and  retain 
animal  heat,  through  its  bad  eonduot 
power,  are  various.  It  is  generally  held  t»c 
one  of  the  great  heat-producing  or  respimt* 
agents,  a  view  supported  by  the  craving 
inhabitants  of  cold  climates  for  a  fatty  di 
Experiments  have  also  shown  that  it  is 
digestive  agent  of  considerable  power,  t 
Lehmann  proved  that  albuminous  sabstanea 
deprived  of  fat,  remain  longer  in  the  stomsei 
than  the  same  substances  impregnated  witi 
fat.  It  is  also,  with  good  reasons,  waj/vsm 
to  aid  greatly  in  cell-growth,  the  nutritioBO 
nerve  tissue,  and  in  the  genesis  of  blood. 

The  calorific  or  motive  powers  of  fat  tn 
generally  believed  to  be  twice  and  a  hilf  ^ 
great  as  those  of  the  other  bydrocarboai. 


poodiiifl 

W«t«rrHlMd 

IFM 

10*  F. 

hHk 

Batter 

18«J 

14.4fl 

B«effat    . 

W^l 

16,142 

How  much  fat  is  really  required  by  ^ 
system  is  difiicult  to  determine.  M<^«hIm^ 
gives  the  amount  of  fat  daily  required  fv ' 
male  European  adult  of  average  heogbt  s 
2*964  OS.,  whUe  Pettenkofer  and  Voit  P^ 
3*63  OS.  as  the  quantity  required.  ForiMt 
dier  on  service  in  the  field,  Parkes  allowiSi 
to  4*5  02.  daily.  Playfair  says  that  s  pci* 
fighter  in  training  takes  3*1  os.  daily.  ^^ 
a  man  at  rest,  1  oz.  daily  is  the  amount  dl^ 
lated  as  being  su£Scient.  If  we  look  at  the  fi* 
portion  of  fat  in  milk,  which  we  may  regiid> 
a  model  food,  the  amount  required  by  the  ip 
tem  would  seem  to  be  at  least  28  per  cent  < 
the  dry  solid  matter  of  food.  AninulM 
appear  easier  of  digestion  and  absorptioo  ibt 
vegetable.  Berth6  found  that,  in  additioo^ 
the  fat  in  his  ordinary  diet,  he  could  alao' 
30  grammes,  or  1*059  oz.,  of  cod-liver  0 
butter,  or  other  animal  food.  In  somt  i 
stances  1^  oz.  were  absorbed,  but  only 
grammes  or  07  oz.  of  vegetable  oila  ^ 
he  took  40  grammes,  31*5  were  absorbed, ! 
passed  by  the  bowels ;  when  60  grammeiif 
taken,  48  were  absorbed  and  12  passed. 

The  proportions  of  UX  contained  in  the  0i 
and  carcasses  of  different  ^«»»»aia  ^re  ihc 
in  the  foUowing  table  : — 
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TXV 


Store  oxen 

Half-flu  oxen 

Vatezen  . 

VttcalTet 

StoRiheep 

Raif-htihMp 

htikeep. 

8loi«pigt 
Mean  of  aU 


oou. 


1«K> 

••• 

220 

15-7 

84-8 

26-8 

108 

14-8 

23-8 

181 

81^ 

18  « 

45  4 

28*4 

651 

81-5 

86-9 

201 

281 

150 

40-5 

228 

84*4 
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le  boaineu  of  a  f  ellmonger 
1  under  the  denomination  of  an  offensive 
|I•d^  tad  as  tneh  can  be  regulated  by  bylaws 
i>  IB  wbtm  diatriet.  The  penalty  for  eatab- 
liikiBg  a  feUmonger's  bnaineM  without  the 
«Mnt  ci  the  urban  authority  is  £50  or  less, 
<id  Kh.  a  day  during  oontinuanoe  of  offence. 

-(P.a,s.ii2,ua) 


-A  yital  process,  the  re- 

oHof  eell-growtk,  by  which  various  organic 

^^^  tie  deoompoeed  into  two  or  more  sub- 

■^ueei  of  simpler  oompodtion.     Thus  the 

*ifui  are  broken  up  into  carbonic  anhydride 

<id  aleohol,  with  or  without  the  separation  of 

tbe  alements  of  water  and  starch,  sorbin  and 

flyonbe.     All,  under  the  influence  of  fer- 

BMotatioo,   produce    alcohol,   and   undergo 

■^rieily  analogous  changes.    Fermentation  ii 

in  iQ  eases  preceded,  caused,  and  accompanied 

^nuaute  microsoopic  cells,  which  increase 

lid  nnlfeiply,  feeding  on  the  nitrogenous  sub- 

■^tteaa  in  a  liquid,  and  assimilating  and  chang- 

i^ths  saccharine  bodies.    These  fungi  have 

i*Nifsd  various  names,  according  to  the  kind 

^  Mentation  they  produce.    Thus  the  To- 

^  cerevitia  and  PeniciUium  glaueum  cause 

^▼iaons  fermentation,  and  the  Torula  aceti 

^•eetous  fermentation. 

Mitaeherlich  proved  by  a  very  simple  expe- 

»Bnit  thai  fermentation  only  takes  place  in 

MatacI  with  the  cells.    He  tied  a  piece  of  fil- 

^*iBC  paper  over  one  end  of  a  tube  open  at 

*^  ends,  and  having  placed  on  it  a  little  yeast, 

^ittiened  the  tube  in  a  jar  of  syrup.   Fermen- 

titioii  only  took  place  in  the  tube,  although 

^eoiDmunication  for  liquid  particles  existed 

^eea  the  syrup  in  the  tube  and  the  syrup 
iatkeju. 

^^■teur  has  lately  shown  that  the  presence 
^  ^oxygen  is  not  necessary  for  fermenta- 
wB,aikd  that  there  are  two  kinds  of  ferments 
"^  oae,  a^ro6»et,  requiring  air ;  the  other, 
^^^"^^^  which  can  live  without  air. 

^  conditions  necessary  for  fermentation 
*'*~-l.  Ths  presence  of  water ;  2.  A  tempe- 
***«•  tanging  between  41"  and  113"  F.  (6"  and 
^.C.);  8.  The  living  cells;  4.  The  body 
*^  ia  to  undergo  fermentation. 


A  nitrogenous  substance  in  the  liquid  greatly 
assists  fermentation,  but  is  not  necessary,  pro- 
viding a  sufficient  quantity  of  yeast,  for  ex- 
ample, is  added.  The  yeast  cells  themselves 
contain  nitrogen,  and  by  the  decomposition  of 
some  the  remainder  increase  and  multiply. 

All  things  which  destroy  the  life  of  ceUs  are 
inimical  to  fermentation ;  €,g,^  the  presence 
of  20  per  cent,  or  upwards  of  alcohol,  small 
quantities  of  nitrate  of  silver,  chloride  of  so- 
dium, sulphate  of  copper,  strychnine,  quinia, 
creosote,  oil  of  turpentine,  and  most  disinfec- 
tants stop  the  process.  On  the  other  hand, 
curiously  enough,  fermentation  is  not  influ- 
enced by  either  arsenious  acid,  acetate  of  lead, 
or  tartar-emetic. 

The  knowledge  that  without  the  presence 
of  living  cells  fermentation  cannot  take  place, 
and  that  therefore  the  air  must  be  rigorously 
excluded  from  a  liquid  or  body  which  by  heat 
or  otherwise  is  free  from  latent  life,  is  a 
knowledge  replete  with  practical  applications 
in  the  preservation  of  food ;  as,  for  example, 
the  hermetically-sealed  tins  of  meat  and  of 
milk  manufactured  on  a  large  scale,  and  the 
carefully-protected  jars  of  preserves  made  by 
every  housewife  on  a  small  scale. 

Fermentation  may  be  considered  as  one  of 
the  many  subtile  processes  in  nature  for  de- 
stroying and  removing  effete  matters.  *'  It  is 
the  grand  power  that  cleanses  the  Augean 
stable  of  nature,  at  the  same  time  that  it  pro- 
vides some  of  the  most  esteemed  articles  of 
utility  and  luxury  for  the  wellbeing  and  en- 
joyment of  man.' 
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Fermented  Uquore— Siee  Alcoholic 

BlVEBAGES. 

Fermeniiim  Oerevlsl88 — This  is  the 
yeast  fungus.  It  is  occasionally  developed  in 
hrtad.    See  Yeast. 

Ferralum — A  form  of  disinfectant  designed 
by  Dr.  Bond,  Medical  Officer  of  Health  to  the 
Gloucestershire  Combined  Sanitary  District, 
for  use  in  cases  where  a  disinfectant  is  re- 
quired to  be  used  in  considerable  quantities — 
cg.y  in  flushing  sewers,  deodorising  cesspools, 
urinals,  &c.  It  consists  of  a  combination  of 
the  ferrous  and  aluminic  sulphates  with  a 
mixture  of  terebene  and  carbolic  acid.  Dr. 
Bond  claims  for  it  the  advantages,  that  whilst 
very  little  dearer  than  the  cheapest  of  the 
ordinary  forms  of  disinfectants,  it  is,  unlike 
most  of  them,  largely  soluble  in  water,  is 
much  less  disagreeable  in  odour,  and  much 
more  effective  in  its  permanent  results. 

Fever— The  definition  of  fever  generally 
accepted  in  the  present  day  is  that  of  Yir- 


chov:  "FeveT  ooniuU  eumUally  ia  elen- 
tioD  of  tempenture,  whish  miut  ariM  in  ui 
ioereued  tiuas  change,  and  Iutc  iU  immediate 
OHUie  in  alt«r*tioni  of  ths  D<rvoui  ajttent." 
The  fint  oaaM  of  mixt  faTsn  ia,  hoveTer, 
nontagion;  "there  are,  in  hot,  aimanTpoiKini 
M  there  are  feTen.''--1T0DD.)  Thia  apecifio 
eontagion  once  abaorbed,  after  a  lonsei  or 
ahorter  period,  acoordiug  to  tba  kind  of  feier, 
a  peculiar  train  of  aotioni  ia  let  ap.  The 
■  jmptom  that  ia  common  tn  all  fevara,  whether 
iaman  or  animali,  it  heat— "Euentia  Tero 
febrinin  eit  pmter  naturam  caliditu."  Ac- 
eompanring  thia  heat  there  ia  inereaae  in  the 
oxidation  of  the  carbonaeeoui  and  nitrogenona 
eoDatituenti ;  the  Inng*  exhale  more  carboaio 
aaid,  and  mora  nitrogen  ii  eicreted ;  foreiam- 
pie,  the  Doimal  amount  of  urea  eicreted  oa 
feTer  diet  ia  aboat  250  gnini  in  one  day. 
Mr  Murebiaon  found  in  a  oaae  of  tTphui  fever 
1012  graini,  and  Vogel,  in  a  caae  of  typhoid, 
106S  gnini.  It  ii  obiioun  that  thia  bran  do 
relation  to  the  food  taken,  and  thia  continoal 
excretion  fully  acoonnt*  for  the  progreaaive 
loa  of  fleab.  Both  the  mnaeular  tyatem  and 
the  natural  fat  of  the  bodj  waatea.  Tha  Taij 
bonei,  according  to  Virchow,  become  lighter, 
while  the  glandular  organa,  the  liver,  apleen, 
kidnej,  kc,  maj'  inereaae  ia  aiie. 

The  varioua  kinda  of  fever,  their  canaea, 
mode  of  propagatioD,  and  the  meana  to  pre- 
vent their  ipread,  are  treated  under  their 
raapMtivo  beadinga.      See  Frver,   Ttphub  [ 

Fevib,    Ttphoid;    Fiteb,    Soablm,    ko. 


Tot  the  eight  yeui,  1865-71,  they  avm 
ovar  18,000. 

In  1872  the  deathi  triHD  fevac  wan  ■ 
13^507. 

revar,  BDloiu  R«anUt«nt— A  fa 

analogoni  (o  reUiiinng,  bnt  not  identiaala 
it.  It  prevaila  in  ^7pt  and  the  Iai 
DaSdant  hygianie  oonditioni  ai*  geaan 
aaaigned  ai  the  eanae. 

r«T«r,  Bndn— iSk  Fiver,  TmiDA, 

Favwr*,  OonUnaad  —  Several  diafc 
forma  of  fever,  onder  the  name  of  eettim 
naad  to  be  confuaed  together.  Tha  isvasl 
tiODB  of  Henderaon,  Gerhard,  Stewart,  Jm 
W.  Bndd,  Farkea,  and  othan  have  aepan 
them,  and  now  at  tout  four  diitjnct  (en 
under  the  cdaai  of  a>nlinii«^  an  leocgnfi 

L  Simple  lever. 

2.  Typhoid. 

3.  Typhua. 

4.  Belapaing. 

UorehiaoD  aaarta  that  theie  tavnt  in 

deatioyed  during  the  laat  thirty  yarn  Ifiit 
to  1873)  630,000  of  the  population  of  b| 
land  and  Walea,  and  71,335  of  LondoD  ikai 
' '  The  aetoal  nomber  attacked,  repnavild  ^ 
thii  mortality,  haa  probably  amoimtad  I 
between  Ave  and  aii  milliona  in  Englisdi* 
Walea,  and  to  about  750,000  in  Louba.'- 


The  following  tablei  give  tha  deaUu  b" 
typhua.  typhoid,  and  limple  continiud  1<" 

for  a  nnnibep  of  yean :  — 


TABLE  I.~Death8  in  Ehqlakd  from  Firzs,  at  aevenl  Qronpa  of  Age*  in  tb 
Twenty-foiw  Teara,  1818-71. 


I^rTi^ 

■"l^?!^' 

D^'Jf 

'iSStji' 

Dattu 

laUTl 

MalcK 

?.m»l~. 

Male.. 

r«»le. 

lUlea. 

roalM. 

220^18 

saw 

9198 

AUagea. 

212.78* 

7817 

7m 

43,697 

1741 

1776 

1447 

1M4 

.,      10    ,. 

ia,833 

31,096 

701 

879 

36,896 

40,149 

1637 

1673 

14.'!9 

147S 

..      25    „ 

23,834 

24,002 

093 

1003 

978 

MS 

..      35    „ 

19,724 

19,040 

7iM 

687 

ie.73fl 

721 

356 

616 

6!l 

..      65     .. 

14,982 

,.      66     „ 

10.673 

471 

440 

400 

360 

„       Teyearaandnpwardal        4,601 

102 

206 

117 

138 

;aBLR  IL— Dutbs  from  FsriB-Typhai, 
^rpUi,  ud  ^Thinik— is  Bugluid  la  10,000 
Fanou  liring,  and  Proportioiul  Namber 
to  im  Death*,  in  the  Tw«Dty-two  Yean, 

isGO-n. 


X^i^lmrol 

»-tt.ta 

rr..mru«^ 

Tan 

.^Sil 

"■TrfiT" 

lltflM^ 

t8»    ■ 

,w 

*; 

U.TM 

SM 

SI 

Mw,  . 

17,gW 

»« 

« 

y^mu,  XnvUra— Muir  of  the  ood- 
••"i  (tnr*— tTphoi,  trphcdd,  &o.— are  ac- 
"^pnied  bj  an  ernptiDn,  but  onder  tbe 
*"«  "  bnptiTg  FsTan  "  are  olaaaed  more 
•^''aDj  amallinx,  ohiokenpoi,  aoarlet 
""i  nxaalca,  dsDgos,  eTTaipelai  —  Ste 
ZnonoDisKima. 

V***,  Zdttaral— &c  Fetibs,Hai.asiocb. 

fnm,  Malarlona— Tli«M  ara  fevera 
<^  Hue  from  nularu.  There  are  at  leait 
"w  weU-defined  kindi- 

L  Ague.    Set  Aajm. 

2.  Remittent  fever. 

3.  Halarioiu  jeUaw  ferer. 

n*  malignant  local  fevera  of  tropical 
™>'a  are  niually  remitteuti,  poroiytmaU, 
*Minoiu  yellow  feven.  The;  ell  depend 
^f"  ttie  ebioTption  of  ■ome  orgasie  poiion 
|"°tti*blaiid,iuid  are  generaUj  f oand  in  low 
Wtniricaldirtricti. 

KiUiiou.  yeUow  feTor  eii«U  in  the  Weit 
'^  liUoda,  tbe  weet  coait  of  Africa,  the 
"f^Mial  portion  of  America,  and  UTec&l 
f^  ^  Spun.  Enropeani  landing  at  Yen 
*"  W  Hivanna  in  Maj.  June,  Oetobar,  or 
"wtmbet,  are  almoit  invariably  attaolied 
^ftsuliiion.  yellow  fever.  "While  ague 
"™o!iptingof  the  manh  or  iti  margini, 
"Imtitttnt  ia  the  effeot  of  a  more  coneeti- 
*'^  fonn  of  the  Bme  exhalation  from  lome 
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moist  larfaee  in  the  proceu  of  ■oLu  doaic- 
cation,  the  malarion*  fann  of  yellow  fever 
appears  to  be  the  product  of  that  stats  of  the 
Btmoiphere  which  takes  place  after  a  long 
continaance  of  lolar  heat,  with  little  or  no 
wind,  in  those  pointa  chieSy  where  tbe 
atmosphere  of  the  sea  and  that  of  the  land 

change.  It  is  indeed  a  remarkabte  fact  that 
the  intenaa  form  of  remittent  fever,  which 
has  been  distinguished  as  'bilioni  remittent 
of  maUgnant  type,'  is  rather  rare  in  the 
interior  of  countries,  and  is  leldoln  found  in 
towns  situated  on  riven  higher  than  the 
inflni  of  the  tide.  lbs  fevers  wbich  appear 
in  these  situitions  are  more  of  the  usual 
remittent'  cbaraoter ;  and  in  tbe  interior 
of  the  American  continent  there  ii  little 
doobt  that  the  late  /tar  represents  the 
malarious  ydlow  foyer  of  tbe  coasts.  Even  in 
Europe,  while  the  towns  on  the  sea^oast  and 
on  rivers  were  labouring  nnder  tbe  malarions 
yellow  fever,  the  sickliness  in  the  interior 
approached  more  t«  that  of  the  remittent  or 
remitteat.aoutinuoii8  type^"— {CnAiant.] 

Tbe  preventive  means  are  genaral  sanitary 
meesurea,  removal  (o  a  higher  post,  sleeping 
on  an  upper  floor  rather  than  a  gronnd-flooi, 
raising  bouses  or  huts  on  piles  of  wood,  good 
food,  warm  clothiog,  and  a  pure  supply  of 
water.    Set  Mabbues,  Aqdi,  lie. 

Tevar,  Halailoiu  TtHaw^Stt  Aoue  ; 
FxvEBfi,  Malarious  ;  BUbsbeb,  &c 

:  AQDCi   Fbtibb, 

—  Ste    Fbtkbs, 

Terw,  Foteoblal— See  Frveb,  Ttfhds. 

Fbtot,  PnerporKl  —  Set  PuiBf isaL 
Diseases,  Pt£»a,  ke. 

Tww,  R«Upriag  (famine  Ferer, 
MiliaTy  Fever,  Typhiu  recurrent}— A.  con- 
tagious  fever  of  a  specific  nature,  depending 
upon  the  absorption  of  a  poison  into  tbe 
blood,  prevailing  eipeaially  in  time*  of  scarcity 

The  symptoms  are  "a  very  abrupt  invasion, 
marked  by  rigors  or  chilliness ;  quick,  full, 
and  of  ten  bounding  pulse  ;  white  moist  tongue, 
rarely  becoming  dry  and  brownish ;  tender- 
ness at  the  epigastrium,  vomiting,  and  often 
jaundice:  enlarged  liver  and  spleen;  consti- 
pation ;  akio  very  hot  and  dry ;  no  chanc- 
toristic  eruption  ;  high-coloured  urine  ;  severe 
headache,  and  pains  in  the  back  and  limbs ; 
restleaniess,  and  occasionally  acute  delirium  ; 
an  abrupt  cesaation  of  all  these  aymptoms,  with 
free  perspiration,  about  tbe  fifth  or  seventh 
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be  discovered  in  the  body,  to  be  able  de- 
ftnitely  to  aacertain  the  preience  or  absence 
of  that  substance  in  the  soil.  If  vaults  are 
entered,  it  will  be  well  to  leave  them  open  a 
little  time  before  descending,  and  then  to  use 
some  disinfectant. 

lijq[>eiiaea  of  Sanitary  Authorities 

— ^The  exx)enses  of  sanitary  authorities  are 
defrayed  by  rates.    See  Ratks. 

A  Joint  Board,  Experueaof, — Any  expenses 
incurred  by  a  joint  board  in  pursuance  of  the 
Public  Health  Act,  unless  otherwise  deter- 
mined by  the  provisional  order,  are  to  be 
defrayed  out  of  a  common  fund,  to  be  con- 
tributed by  the  component  districts  or  con- 
tributory places  in  proportion  to  the  rateable 
value  of  the  property  in  each  district  or  con- 
tributory place,  such  value  to  be  ascertained 
according  to  the  valuation  list  in  force  for  the 
time  being. 

For  the  purpose  of  obtaining  payment  from 
component  districts  of  the  sums  to  be  con- 
tributed by  them,  the  joint  board  are  to  issue 
their  precept  to  the  local  authority  of  each 
component  district,  stating  the  sum  to  be  con- 
tributed by  such  authority,  and  requiring  such 
authority,  within  a  time  limited  by  the  pre- 
cept, to  pay  the  sums  therein  mentioned  to 
the  joint  board,  or  to  such  person  as  the  joint 
board  may  direct. 

Any  sum  mentioned  in  a  precept  addressed 
by  a  joint  board  to  a  local  authority  is  to  be 
a  debt  due  from  that  authority,  and  may  be 
recovered  accordingly,  such  contribution  in 
the  case  of  a  rural  authority  being  deemed  to 
be  general  expenses. 

If  any  local  authority  makes  default  in 
complying  with  the  precept  addressed  to  it, 
the  joint  board  may,  instead  of  instituting 
proceedings  for  the  recovery  of  a  debt,  or  in 
addition  to  such  proceedings  as  to  any  part  of 
a  debt  which  may  for  the  time  being  be  un- 
paid, proceed  in  the  same  summary  manner  as 
detailed  under  "Expenses  of  Port  Sanitary 
Authority." 

For  the  purpose  of  obtaining  payment  from 
contributory  places  of  the  suras  to  be  con- 
tributed by  them,  the  joint  board  shall  have 
the  same  powers  of  issuing  precepts  and  of 
recovering  the  amounts  named  therein  as  if 
such  contributory  places  formed  a  rural  db- 
trict,  and  the  joint  board  were  the  authority 
thereof.— (P.  R,s.  283,  284.) 

Port  Sanitary  A utkoritp,  Expeiuei  of. —Any 
expenses  incurred  by  a  port  sanitary  authority 
constituted  temporarily  in  carrying  into  effect 
any  purposes  of  the  Public  Health  Act  are  to 
be  defrayed  out  of  a  common  fund  to  be  con- 
tributed by  the  riparian  authorities  in  such 
proportions  as  the  Local  Government  Board 


thinks  just.  But  the  mayor,  aldermen,  i 
commons  of  the  city  of  London,  being  tlie  p 
sanitary  authority  of  that  city,  are  to  pay  ^ 
port  sanitary  expenses  out  of  their  eorpof 
funds.-(P.  H.,  s.  29L) 

The  port  sanitary  authority,  if  itself  a  Ic 
authority  independently  of  its  character  o 
port  sanitary  authority,  is  to  raise  the  psof 
tion  of  expenses  due  in  respect  of  its  own  < 
trict  in  the  same  manner  as  if  such  exptm 
had  been  incurred  by  it  in  the  ordinary  mt 
ner  for  the  purposes  of  the  Public  Health^ 

For  the  purpose  of  obtaining  payment  ir 
the  contributory  riparian  authorities  of  1 
sums  contributed  by  them,  the  port  laniti 
authority  is  to  issue  their  precept  to  « 
authority,  requiring  payment  within  a  Ui 
limited  by  the  precept. 

Any  contribution  payable  by  a  npui 
authority  to  such  port  sanitary  authority  sb 
be  a  debt  due  from  them,  and  may  be  i 
covered  accordingly,  such  contribution  in  t 
case  of  a  rural  authority  being  deemed  gSMi! 
expenses  of  that  authority.  If  any  ripaiii 
authority  makes  default  in  complying  viii 
the  precept  addressed  to  it  by  a  port  wuUu} 
authority,  such  port  sanitary  authority  W7, 
instead  of  instituting  proceedings  for  tis 
recovery  of  the  debt,  or  in  addition  to  ivt 
proceedings,  as  to  any  part  of  the  debt  itid 
may  for  the  time  being  be  unpaid,  proceed  ii 
the  summary  manner  in  the  Act  provided  t( 
raise  within  the  district  of  the  defooBiil 
authority  such  sum  as  may  be  sufBdestt 
pay  the  debt  due. 

Where  several  riparian  authorities  sneoB 
bined  in  the  district  of  one  port  wuHtii 
authority  the  Local  Oovemment  Board  aifl 
declare  that  some  one  or  more  of  such  eiAi 
rities  shaU  be  exempt  from  oontribntiiV  ^ 
the  expenses  incurred  by  such  authorite' 
(P.  H.,  s.  290.) 

Where  any  port  sanitary  authoriijf  ^ 
board,  or  other  authority,  are  authorieed,  i 
pursuance  of  the  Public  Health  Act,  to  ptotf^ 
in  a  summary  manner  to  raise  within  thedl 
trict  of  a  defaulting  authority  such  sumaeM 
be  sufiBdent  to  pay  any  debt  due  to  them,  A 
authority  so  authorised  has  in  relation  to  tf> 
sum  the  same  powers  as  if  they  werethei 
faulting  authority,  and  have  therefore  powi 
levy  a  rate  upon  individual  ratepayers  iatt 
defaulting  authority's  district  by  any  oAe 
appointed  by  them ;  and  the  officer  so  i 
pointed  has  the  same  powers,  and  the  nil 
to  be  levied  in  the  same  manner,  and  is  te 
subject  to  the  same  incidents,  in  all  re^scii 
if  it  were  being  levied  by  the  ofiSoer  d  t 
defaulting  authority  for  the  payment  of  1 
expenses  of  that  authority;  and  where' 
defaulting   authority   have   power  to  v 
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Booeyi  dod  for  their  ezpenies  by  inuing  pre- 
cepti,  ko.,  the  Authority  lo  authorised  as 
ilorNud  has  the  same  power  as  the  defaulting 
utbority  would  hare  of  issuing  precepts,  &c 
Anj  preeepts  issued  by  the  said  authority 
fbrntnogthe  sum  due  to  them  maybe  en- 
fcrod  in  the  same  manber  in  all  respects  as 
if  thejr  hsd  been  iasned  by  the  defaulting 
ntboiity. 

TIm  Mid  authority  may,  in  making  an  esti- 
■tte  of  the  sum  to  be  raised  for  the  purpose 
^  P^W  the  debt  due  to  them,  add  such  sums 
M  they  think  sufficient,  not  exceeding  10  per 
c«t  <m  the  debt  due,  and  may  defray  there- 
ttttll  eosts,  charges,  and  expenses  (including 
coQpcnastion  to  any  persons  they  may  employ) 
'  te  be  incurred  by  such  authority  by  reason  of 
tbtdefralt  of  the  defaulting  authority ;  and 
theiiid  luthority  so  authorised  are  to  apply  all 
^oneji  nused  by  them  in  payment  of  the  debt 
dii  to  them,  and  such  oosts,  charges,  and 
*xpMMS  ss  aforesaid,  and  shall  render  the 
Whsot,  if  any,  remaining  in  their  hands  after 
*^tpplieatioii  to  the  defaulting  authority. 
HP.a,fc292.) 

frimU  IwfprvvemeiU  Expentea, — Such  ex- 
Pcmi  as  the  constnietion  of  necessary  house- 
^nisi,  of  a  sufficient  water-closet  (or  privy 
^mth-doset),  and  of  an  ashpit,  the  repair- 
^  cf  existing  water-closets  and  ashpits,  the 
HwMJng  of  offensiTe  ditches,  &c,  removal  of 
efofife  accumulations  so  far  as  the  expenses 
*>•  not  corered  by  the  sale  thereof,  and  the 
likt,  are  defrayed  by  private  improvement 
i^tsii  a  rate  which  both  urban  and  rural 
Mthorities  have  power  to  make  for  such  pur- 
pom.-CP.  H.,  B.  213,  232.)    See  Rati,  Pbi- 

▼iR  IimOVKMK!IT. 

Btn^erf  of  PrivaU  Improvement  Expemet 
Mm  Owner. — Where  any  local  authority 
^■vi  incurred  expenses  for  the  repayment 
^henof  the  owner  of  the  premises  for  or  in 
>*qMeto(  which  the  same  are  incurred  is  made 
liable  under  the  Public  Health  Act,  such  ex- 
9ttm§  may  be  recovered,  together  with  inte- 
ivit  at  a  rate  not  exceeding  five  i>ounds  per 
ccitma  per  annum,  from  the  date  of  service 
ef  a  demand  for  the  same  till  payment  thereof, 
^Mi  any  person  who  is  the  owner  of  such 
iRBises,  when  the  works  are  completed  for 
*bieh  such  expenses  have  been  incurred.  In 
«n  nounary  proceedings  by  a  local  authority 
^  the  recovery  of  expenses  incurred  by  them 
^  works  of  private  improvement,  the  time 

Within  which  such  proceedings  may  be  taken 

^kall  be  reckoned  from  the  date  of  the  service 

of  flotiee  of  demand. 
Where  such  expenses  have  been  settled 

iad  apportioned  by  the  surveyor  of  the  local 
uthority  as  payaUe  by  such  owner,  such  ap- 
portionment shall  be  binding  and  conclusive 


on  such  owner,  unless  within  three  months 
from  service  of  notice  on  him  by  the  local 
authority  or  their  surveyor  of  the  amount 
settled  by  the  surveyor  to  be  due  from  such 
owner,  he  shall  by  written  notice  dispute  the 
same. 

The  local  authority  may,  by  order,  declare 
any  such  expenses  to  be  payable  by  annual  in- 
stalments within  a  period  not  exceeding  thirty 
years,  with  interest  at  the  rate  of  five  i>ounds 
per  centum  per  annum,  until  the  whole  amount 
is  paid;  and  any  such  instalments  and  inte- 
rest, or  any  part  thereof,  may  be  recovered  in 
a  summary  manner  from  the  owner  or  occu- 
pier for  the  time  being  of  such  premises,  and 
may  be  deducted  from  the  rent  of  such  pre- 
mises, in  the  same  proi>ortions  as  are  allowed 
in  the  case  of  private  improvement  rates  under 

this  Act.— (P.  H.,  s.  257.) 

Power  of  Individuals  to  Appeal  againat 
Private  Improvement  ExpemeMj  Ac. — ^Where 
any  person  deems  himself  aggrieved  by  the 
dedsion  of  the  local  authority  in  any  caae  in 
which  the  local  authority  are  empowered  to 
recover  in  a  summary  manner  any  exi>enses 
incurred  by  them,  or  to  declare  such  expenses 
to  be  private  improvement  expenses,  he  may, 
within  twenty-one  days  after  notice  of  such 
decision,  address  a  memorial  to  the  Local  Go- 
vernment Board,  stating  the  grounds  of  his 
complaint,  and  shall  deliver  a  copy  thereof  to 
the  local  authority;  the  Local  Government 
Board  may  make  such  order  in  the  matter  as 
to  the  said  Board  may  seem  equitable,  and  the 
order  so  made  shall  be  binding  and  conclusive 
on  all  parties. 

Any  proceedings  that  may  have  been  oom- 
m  enced  for  the  recovery  of  such  expenses  by  the  ' 
local  authority  shall,  on  the  delivery  to  them 
of  such  copy  as  aforesaid,  be  stayed ;  and  the 
Local  Government  Board  may,  if  it  thinks  fit, 
by  its  order,  direct  the  local  authority  to  pay 
to  the  person  so  proceeded  against  such  sum 
as  the  said  Board  may  consider  to  be  a  just 
compensation  for  the  loss,  damage,  or  griev- 
ance thereby  sustained  by  him.— (P.  H.,  s. 
268.) 

Rural  Authority^  Expenses  of  —  The  ex- 
penses incurred  by  a  rural  authority  in  the 
execution  of  the  Public  Health  Act  are  divided 
into  general  expenses  and  special  expenses. 

General  expenses  are  payable  out  of  a  com- 
mon fund  to  be  raised  out  of  the  poor-rate  of 
the  parishes  in  the  district  according  to  the 
rateable  value  of  each  contributory  place. 

Special  expenses  are  a  separate  charge  on 
each  contributory  place. 

General  expenses  (other  than  those  charge- 
able on  owners  and  occupiers  under  the  Act) 
are  the  expenses  of  the  establishment  and 
officers  of  the  rural  authority,  the  expenses  in 
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In  the  time  of  Sydenham  it  used  to  be  re- 
garded as  a  mild  disease,  but  the  epidemics  of 
our  day  have  been  extremely  fatal  and  severe.* 
For  example,  the  last  epidemic  of  1870  swept 
over  the  whole  country,  destroying  32,543 
people. 

Nalurt  of  the  Dwccwc— Scarlet  fever  is  a 
blood  disease.  The  contagion,  whether  it  be 
bacteroid  {see  Bacteria),  or,  more  probably, 
analogous  to  the  variola  poison,  multiplies 
with  rapidity  and  infects  the  whole  body.  It 
is  principally  thrown  off,  however,  in  myriads 
of  those  little  cells  which  cover  the  skin  of  the 
lK>dy,  the  mouth,  the  intestinal  canal,  and 
even  the  delicate  tubes  of  the  kidney,  and 
which  are  extensively  distributed  over  the 
system,  called  epithelium.  The  poison  prin- 
cipally attacks  the  epithelial  cell,  and  the 
epithelial  cell  is  the  great,  but  not  the  only, 
carrier  of  the  poison. 

It  may  then  infect  the  breath,  and  there- 
fore the  air  of  the  room. 

The  clothes. 


The  excreta  (both  nrine  and  faces), 
consequently  the  hands  of  attendants. 

The  room,  walls,  curtains,  bedding,  &&« 

From  the  excreta  it  may  be  carried  i 
sewers,  or  it  may  infect  the  privy  or  vra< 
closet,  and  from  thence  may  peredata  h 
the  drinking-water,  although  the  latier  laod 
of  origin  has  not  been  as  yet  finally  estaWidwd 

The  clothes  of  attendants  may  diitrilmteil 
wherever  the  attendants  themselves  ga 

These  various  media,  and  others  thti  vfll 
readily  suggest  themselves,  are  probsUjnfi* 
cicnt  to  account  for  the  propagation  of  thi 
disease;  yet  that  there  are  peeulisr  oonditiou, 
whether  of  the  soil  or  climate,  in  sddition, 
must  be  allowed ;  e.p. — 

Dr.  Ballot,  in  an  interesting  paper,t  givH 
the  following  statistics  for  Holland,  wUdi 
show  that,  owing  to  some  cause  imperfeedy 
understood,  scarlet  fever  is  in  the  same  amsiiT 
much  more  prevalent  in  some  plaoei  thas 
others— that  is  to  say,  there  is  a  loeil,  n 
endemic,  as  well  as  an  epidemic  characteL 


Average 
Population. 

Deaths  ftrom  Scarlatins^ 

OneDcatkbi 

186e. 

1M7. 

1868. 

Total. 

Per 
Year. 

lohaluUBti. 

North  HoUand  . 
Amsterdam 
South  Holland  . 
Rottenlam 
The  kingdom     . 

670,742 
266,681 
679,950 
116,650 
3,576,382 

91 

86 

12 

7 

393 

430 

410 

36 

13 

566 

87 

2 

8 

1 

283 

790 

687 

67 

24 

1566 

192 

146 

16 

8 

391 

2,900 

1,900 

42,374 

HWl 

9,146 

Attempts  have  been  made  to  account  for 
the  origin  of  the  disease  by  other  means  than 
that  of  contagion.    For  example— 

Dr.  Druitt,  in  his  address  to  the  Association 
of  Medical  Officers  of  Health,  said  (1870): 
*'  I  am  one  of  those  who  believe  scarlet  fever 
to  be  emphatically  a  product  of  sewer  gases. 
Whether  those  gases  be,  according  to  the  very 
able  and  consistent  theory  some  years  since 
advocated  by  Dr.  Budd,  merely  the  vehicles 
of  germs  cast  into  the  sewers,  or  whether  they 
generate  disease  dt  novo,  is  not  my  purpose  to 
inquire.  Suffice  it  to  say  that,  in  my  own 
experience,  sore  throats  and  sewer  gases  go 
together,  and  that  in  cases  where  scarlet  fever 
has  spread  in  houses,  spite  of  well-devised  and 
sufficient  means  of  isolating  and  disinfecting 
the  first  patient,  I  believe  I  have  sometimes 


*  "Geax  qui  ont  vu  comme  moi  la  scarlatine 
exer^nt  ses  raragen  pendant  trente-sept  ans,  sur 
toutes  les  classes  de  la  w>Q\&i4  et  dans  divers  pays, 
soit  &  r^tat  sporadique,  soil  ^pid^roiqaemcnt.  ne 
nieront  pas  qu'elle  constitue  le  plus  terrible  fl'Au 
qui  existe  actucUement  en  Europe."  — (J.  Fsamk, 
Pathol.  Int.,  1. 11.  p.  08;  Encycl.  des  Sc.  Med.) 


found  the  common  source  of  oontsmioatioBtt 
be  in  the  breathing  of  sewer  air  or  diinkiif  i' 
sower  water.  One  example  I  bring  befoisjM 
in  the  drawing  of  a  rain-water  pipe,  with  tf 
open  funnel  top,  close  to  the  window  of  sbii- 
room  in  which  child  after  child  was  tfiad 
with  scarlet  fever.*' 

But  as  all  sewers  are  the  channels  by  vbkk 
the  excreta  gases  conveying  infectiooi  pir 
tides  are  diffused  and  conveyed  from  ono  poii^ 
to  the  other,  the  most  probable  expUnatioBfl' 
such  oases  is,  that  it  is  a  contagion,  ths  p 
being  simply  the  vehicle. 

A  novel  theory  has  been  proiwundedl^P' 
Carpenter.  He  sununarises  his  ideas  ai  fd 
lows :  — 

*'  1.  That  scarlatina  is  a  highly  infeetisn 
disease,  capable  of  propagation  by  oonts^ 
but  which  can  also  arise  d€  noro  witkoi 
being  necessarily  preceded  by  another  case  ( 
the  same  kind. 

"2.  That  when  it  arises  de  noro,  itresnl 

t  Medical  Times  and  Gasctte,  May  0, 1871. 
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i«ai  genni  of  oiganio  matter  which  have  been 
Snc&  off  from  Tertebrate  blood  in  a  particular 
*Ute  of  decomposition.  (Whether  healthy 
k>Viod  wiU  let  free  inch  germs  is  a  point  upon 
vluc^  hitherto  I  haye  not  been  able  to  get 
nkiibeiory  evidence.) 

"3.  That  those  germs  are  particles  of  albu- 
■iioid  matter  in  a  state  of  retrooedent  change, 
vhieh  hj  some  vital  or  catalytic  action  are 
*Uo  to  leprodnce  themselves  when  they  find 
•^BMioD  to  any  part  of  the  respiratory  tract 
<i  the  homan  body,  provided  that  body  has 
not  been  already  submitted  to  a  similar  influ- 
CMeind  action  on  a  preceding  occasion. 

**!  That  these  gezms  cannot  set  up  the 
^BKm  if  the  ordinary  excreta,  the  natural 
ixolt  of  the  act  of  living,  are  properly  and 
^ithii  i  proper  time  evacuated  from  the  sys- 
Urn  throogh  the  various  excretory  organs  pro- 
vUfld  for  the  purpose. 

"&  It  follows,  therefore,  that  scarlatina 
QU  (alj  be  entirely  prevented  by  the  removal 
^rftUthoee  causes  which  tend  to  reproduce  it, 
*ad  thit  with  isolation  and  disinfection  it 
•uybe'itampedout.' 

"  &  That  scarlatina  is  as  amenable  as  ty- 
pkti  to  lanitary  regulations,  and  if  perchance 
It  be  introduced  into  a  district,  it  need  not 
"Prad  tt  all  if  proper  measures  are  used  to 
VK^tai  it,  of  which  ventilation  is  the  most 
lopoctsnt,  because  the  germs  which  reproduce 
U  lie  deprived  of  their  power  and  their  viru- 
l*Me  if  the  retrocedent  decomposition  upon 
vUeh  that  power  depends  is  arrested  and 
^xidintton  promoted. 

"7.  That  if  by  accident  it  should  spread 
^■oBg  comparatively  healthy  children,  it  will 
iMihm  of  its  terrors  if  these  children  have  not 
^*ktt  in  any  insanitary  matters  which  can  act 
^lihidiun  for  the  scarlatina  germs  to  feed 
BfM  and  grow  in. 

**&  That  the  virulence  of  the  disease  will 
^od  upon  the  quantity  of  such  matter  in 
^  Uood  of  the  recipient.  If  the  quantity  is 
taaQ,  the  disease  will  be  slight,  and  vice  verad  ; 
''  it  is  great,  it  may  lead  to  such  changes  in 
*■*  bk)od  as  are  incompatible  with  the  con- 
*>»ttce  of  lif e. 

*'i  lliat  the  matters  which  promote  the 

^'^of  scarlatina  most  easily  are  the  pro* 

'^  of  decomposing  carnivorous  animal  ex- 

>iti,  but  that  it  is  only  at  certain  times  and 

>  certain  seasons  that  the  disease  is  epi- 
lesue. 

''lO.  It  follows  that  a  district  may  be  com- 
»tively  free  from  scarlatina  in  which  the 
Moposition  of  blood  is  prevented,  and  in 
biefa  carnivorous  animal  excreta  are  carefully 
saved  from  the  neighbourhood  of  our  towns 
i  villages,  and  are  not  allowed  to  contami- 
»  our  food  and  water  supply.*' 


Pi-evtntion  of  Sprmd  of  the  Diaeate. — The 
principal  points  are — 

1.  If  possible  to  isolate  the  patient. 

2.  To  attack  the  throat  and  skin  as  the 
main  channels  of  infection. 

3.  To  disinfect  all  excreta. 

4.  To  take  care  that  all  clothes  be  thoroughly 
washed  and  disinfected,  and  all  soiled  rags 
burnt. 

5.  To  take  care  that  no  convalescent  be 
allowed  to  go  into  public  until  desquamation 
has  ceased,  which  should  be  aided  with  medi- 
cated baths,  alternating  with  free  oiling.  A 
complete  change  of  clothes  is  also  neces- 
sary. 

What  in  practice  is  most  needed,  and  most 
neglected,  is  oiling  the  skin  with  olive  oil 
mixed  with  a  little  carbolic  acid.  This  pre- 
vents the  skin  epithelium  from  being  carried 
about  by  every  current  of  air.  It  also  docs 
the  disease  itself  good,  and  disinfects  when  it 
is  most  needed.  The  throat  should  be  mopped 
out  with  a  weak  solution  of  Condy*s  fluid. 

Medical  men  in  practice  too  often  neglect 
the  prophylactic  measures  to  prevent  the 
spread  of  scarlet  fever. 

It  will  be  seldom  necessary  to  bum  bedding, 
&c. — at  all  events,  in  towns  which  possess  a 
proper  disinfecting-chamber.  {See  Disinfect- 
ing-Chambebs.)  Indeed,  with  all  linen  things, 
a  thorough  boiling  and  washing  confer  suffi- 
cient safety.  Dr.  Carpenter's  theory  should 
be  borne  in  mind.  Subsequent  observation 
must  either  confirm  or  modify  his  views.  In 
the  meantime  no  new  school  should  be  near  a 
slaughterhouse,  and  all  collections  or  manufac- 
tories where  blood  is  used  should  be  watched. 
It  must  be  remembered  that  among  much 
error  there  may  be  a  germ  of  truth  in  the  idea 
that  we  obtain  our  scarlet  fever  from  animals, 
for  there  Lb  no  more  common  disease  in  young 
horses  than  **  strangles,''  which  certainly  must 
be  considered  the  scarlet  fever  of  solipedes ; 
but  whether  this  is  communicable  to  man  or 
not  ii  yet  unknown. 

Fewer,  Simple  Continued  {Febriculat 
Ardent  Fevers  &c.) — This  is  a  non-contagious 
fever,  and  therefore  does  not  come  within  the 
scope  of  this  work.  Its  causes  are  various, 
such  as  exposure  to  the  sun,  surfeit,  &o.  It 
is  rarely  fatal  in  England. 

Fewer,  Spotted— This  term  was  used  by 
Shother,  1729,  to  denote  typhus.  See  Fever, 
Typhus. 

Fever,  Tsrphoid  (synonyms :  English — 
Ocutric  FevcTy  Enteric  or  Intestinal  Fever, 
Low  FeveTf  Common  Continued  Fever,  Infan- 
tile  Remittent,  Endemic  Fever,  Pythogenic 
Fevtr,  Getaoji—Darm-Fieber,  Darm-Typhiu, 
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Latin — lieo  Typhus,  Tpphiu  Abdominalit. 
French — La  Fxkvretyph'ide,  La  Dothinenterie, 
Fiivre  entero-nUsenterique)  —  A  contagious 
fever,  produced  by  tbe  absorption  of  a  specific 
poison,  always  derived  from  a  previous  pre- 
existing case. 

There  is  scarcely  a  part  of  the  world  exempt 
from  this  fever.  It  has  been  observed  in 
the  British  Isles,  France,  Germany,  Spain, 
Russia,  Italy,  Turkey,  Norway,  Sweden,  Ire- 
land, Africa,  East  and  West  Indies,  North 
and  South  America,  Australia,  New  Zealand, 
aud  Van  Diemon's  Land. 

Essential  Nature  of  the  Disease,— The  essen- 
tial nature  of  the  disease  is  that  it  is  a  con- 
tagious eru])tive  fever,  the  eruption  occurring 
on  the  mucous  membrane  of  the  intestines, 
and  therefore  removed  from  view.  This  is 
not  a  novel  statement  of  the  case.  Petit  and 
Berres  in  1813  described  the  morbid  appear- 
ances in  the  intestine,  and  considered  that  it 
was  of  an  eruptive  nature,  like  the  poison  of 
variola.  Cruveilhier,  Lerminier,  Andral,  and 
Bretonneau  of  Tours  all  spoke  of  the  disease 
as  of  an  internal  exanthem.  And  Dr.  W. 
Budd,  the  latest  writer,  in  his  beautiful  and 
classical  monograph  says  (referring  to  some 
illustrations  of  the  small  intestine  at  an  early 
stage) :  **  I  do  not  know  what  impression  these 
illustrations  may  make  on  others,  but  to  me  it 
seems  impossible  to  look  at  them  without  the 
idea  of  an  eruption  at  once  arising  in  the 
mind.  When  we  remember  that  this  affection 
— to  repeat  the  essential  points  once  more — is 
characteristic  of  this  fever  ;  that  it  stands  in 
the  same  relation  to  it  as  a  diagnostic  mark, 
at  least,  as  a  jieculiar  pustular  eruption  does 
to  smallpox  ;  that  it  is  an  affection  which, 
proceeding  from  within,  breaks  out  on  the 
surface;  that  it  results  in  the  elimination 
of  the  morbid  product ;  and  lastly,  that  the 
product  itself  is  the  one  known  specific  pro- 
duct of  a  contagious  fever,  the  evidence  be- 
comes irresistible,  that  we  have  here  the  es- 
sence of  an  eruptive  process,  whatever  the 
name  by  which  we  may  choose  to  call  it." 
—(Dr.  W.  Budd,  Typlioid  Fever,  1873.) 

The  principal  pathology  is  as  follows : 
There  is  a  period  of  incubation,  the  time  of 
which  is  not  exactly  fixed.  Dr.  W.  Budd  con- 
siders from  ten  to  fourteen  days ;  Murehison 
thinks  that  it  is  often  less  than  two  weeks, 
and  may  not  exceed  one  or  two  days.  After 
this  period  the  symptoms  of  fever  commence. 
A  few  cases  of  death  in  the  first  week  of  the 
fever  have  occurred;  and  the  examination 
of  the  body  showed  the  following:  In  the 
small  intestine  a  certain  number  of  Peyer's 
patches,  or  of  the  solitary  follicles,  are  found 
thickened  and  raised  above  the  internal  surface 
of  the  gut ;  this  thickening  is  from  the  infil- 


tration of  a  yellowish-white  cheesy  ms^- 
The  small  circular  follicles  stand  out  ii^ 
early  stage,  and  in  fact  the  bowel  looks  00^ 
with  the  pustules.  At  a  later  stage,  the 
tules  ulcerate,  and  form  the  well-known  <« 
ations  so  frequently  seen.  These  ulcermti 
of  course,  take  the  place  of,  and  destroy,  ] 
were,  the  foregoing  features,  which  are  1 
rarely  noticed,  simply  because  death  fa 
place  usually  at  an  advanced  stage.  Both  t 
ulcerations  and  the  pustules,  in  all  probabilil 
contain  by  far  the  greatest  portion  of  tl 
poison. 

History. — It  appears  to  have  prevailed  froi 
the  earliest  times,  and  is  described  by  Hif^ 
crates,  Galen,  and  Spigelius,  although  unde 
different  names.  Panarolus  in  16d4  deieribei 
a  fever  at  Rome,  with  an  intestinal  leaon  tf  i 
they  were  burnt.  Willis,  Sydenham,  Luuni 
Hoffman,  Manningham,  and  others,  all  hit> 
left  descriptions  of  fever  under  varioos  oaBN 
the  symptoms  of  which  were  undoubtedly  t; 
phoid.  The  French  pathologists.  Petit  a» 
Serres,  Cruveilhier,  Andral,  and  especiiQ; 
Bretonneau,  and  after  him  Louis,  werttb 
first  to  study  and  point  out  the  morbid  H 
pearances  in  the  intestine  as  an  important  aa 
distinguishing  mark,  but  they  still  oonfM 
typhus  and  typhoid.  In  the  meantime  Eb| 
lish  observers  had  been  gradually  leadnf  1 
towards  the  actual  separation  of  typhus  u 
typhoid,  so  long  confounded.  In  1836  D 
Perry  published  his  paper,  in  which  he  Is 
down  the  distinctions  between  the  two  disaiii 
and  Dr.  Lombard,  who  had  come  over  fro 
Geneva,  stated  that  there  were  "  two  distin 
and  separate  fevers  in  Great  Britain."  Otii 
observations  and  treatises  followed  in  saeeei 
ing  years,  both  for  and  against  the  newdi 
trine.  Dr.  A.  P.  Stewart,  in  1838,  tt 
studying  fever  in  the  Glasgow  Fever  Hosfit 
gave  a  masterly  description  of  the  essest 
differences  between  the  two  diseases;  audi 
proofs  rapidly  accumulated,  up  to  Sir  ^ 
Jcnner,  whose  careful  researches,  puVliiii 
between  1849  and  1851,  leave  no  doubt  vf 
the  subject,  even  if  his  conclusions  were  1 
ratified,  as  they  have  been,  by  such  mes 
Peacock,  Wilks,  Tweedie,  Gairdner,  W.  Bw 
and  many  others. 

On  account  of  the  confusion  of  tbe  > 
tinned  fevers,  the  real  history  of  the  diMi 
its  prevalence  among  armies  and  natiooi 
obscure.  The  great  fact  is,  that  it  app) 
to  have  extensively  prevailed,  from  the 
liest-recorded  cases,  in  all  places. 

Predisposing  Causes. — There  are  certab 
disposing  causes  that  render  one  jieraon  1 
liable  than  another  to  the  conti^tm.  Oi 
the  most  important  of  these  is  age ;  fo 
stance,  in  100  cases  of  typhoid,  tiie  pe 


(  227  ). 


FEV 


riod  of  life  would  be  some- 
Uowing 

Ferevnt. 
0-98 
944 
1816 
2686 
19-69 
1015 
6  36 
340 
2-09 
108 
0-60 
0-33 
0-33 
008 
133 

ftinly  a  disease  of  youth  and 
and  beyond  fifty  it  is  not  so 
>racticaJ  application  of  this  is 
lat  those  who  nurse  cases  of 
act  be  young  men  or  women, 
r  thirty  are  more  than  four 
9  enteric  fever  as  persons  over 

«I80X.) 

t  ytar  exercises  a  most  un- 
je.  In  this  country,  in  France, 
I  most  others,  autumn  is  the 

season  for  its  development, 
.tistical  evidence;  winter  and 
Wi.  After  dry  summers  it  is 
mt  than  after  wet.     In  France 

unusually  prevalent  in  the 
y  and  it  was  attributed  to  the 

and    Communication   of   the 

contagion  of  the  disease  is 
t  off  by  the  intestines,  but 
to  believe  that  it  may  also  be 
IS  or  other  excretions. 

excreta  may  then  infect  the 
ing-water,   tlie  hands  of  the 
othes,  linen  or  garments  of  the 
I  it  may  also  infect  the  air. 
charges  from  the  bowel  do  not 

all  times  greatly  contagious, 
rchison  argued  that  it  was  only 
imposed ;  but  this  fact  is  sus- 
hei  explanation.  For  example, 
peaking  of  the  contagion,  says  : 

en  when  first  voided,  is  no  doubt 
of  fine  division,  but  much  also  is 
!orm  of  clots  or  pellets  of  yellow 
re  to  the  contagious  germs  which 
a  air  or  water,  much  as  the  block 
le  dost  into  which  it  may  be  ground. 
of  these  considerations  to  the  case 
•  obvious  to  every  one.  If  they  be 
ily  follows  that  before  the  poison 
typhoid  stool  can  exert  to  its  full 
[ions  power  inherent  in  it,  and  take 
he  work  of  typhoitl  propagation,  it 
1,  by  drying,  fermentation,  or  some 
iintegration,  from  the  clots,  pellets, 
bosk  or  entanglement  in  which  it 
ad  resolved  into  particles,  which, 


suspended  in  the  media  that  surround  us,  represent 
the  condition  under  which  it  can  alone  convey  wide- 
spread infection.  The  case  may  be  likened  to  that 
of  the  poppy,  or  many  another  plant. 

Poppies,  like  contagious  fevers,  propagate  them- 
selves. When  the  seed  capsule  Is  ripe  it  drops  off, 
but  the  capsule  itself  has  to  be  broken  up— often 
travelling  long  distances  the  while  —  before  the 
numberless  seeds  it  encloses  are  cast  out  upon  the 
soil  to  spring  up  as  fresh  poppies.  And  so  in  a 
measure  with  the  fever  seed  also.— (Dr.  W.  Bono, 
Typhoid  Fever,  1873,  p.  94.) 

That  the  vehicle  is  frequently  drinking- 
water,  whether  from  a  tainted  well  or  from 
a  polluted  stream,  or  even  from  a  small  quan- 
tity of  typhoid  -  polluted  water,  has  been 
proved  to  demonstration.  Infection  by  water 
would  also  seem  to  be,  as  a  rule,  more  rapid  and 
fatal  than  infection  in  any  other  way.  It  also 
may  be  generally  very  clearly  traced — witness 
Dr.  W.  Budd's  account  of  the  fever  at  Cow- 
bridge  in  1853,  at  Kingswood  in  1866;  Dr. 
Ballard  on  the  outbreak  of  typhoid  commu- 
nicated by  milk,  &c. 

In  all  cases  where  the  writer  of  this  article 
has  examined  wells  from  a  belief  that  he 
could  actually  trace  tjrphoid  to  the  water,  the 
latter  has  been  found  impure. 

For  instance,  a  well  at  Astley,  near  Stour- 
port,  where  the  sewage  from  typhoid  excreta 
leaked  into  the  well,  gave — 
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Free  ammonia  i. 

Albuminoid  ammonia  . 


Grains 
per  Gallon. 
69  5 
2  8 

In  1  IJtre. 

MilligntiumM 

015 


030 

A  well  near  Dolton,  Devon,  into  which 
typhoid  excreta  leaked,  and  which  caused 
several  severe  and  fatal  cases  of  fever,  gave  on 
analysis  the  following  : — 

Grains 
per  Oillon. 

Solid  residue 448 

Chlorine 8  86 

P»trtJi  per  litre. 
MllUffrauiuiefl. 

Free  ammonia 016 

Albuminoid  ammonia  .  0*12 

On  the  other  hand,  to  show  that  water 
defiled  extremely  with  sewage  and  organic 
matter,  but  lucking  the  specific  element,  will 
not  give  typhoid,  tee  Water,  where  there 
are  several  analyses  of  highly  impure  water 
which  had  been  drunk  for  a  long  time  with- 
out causing  typhoid  fever. 

The  Soil.— The  writer  of  this  article  cannot 
but  state  his  belief  that  discharges  of  typhoid, 
when  undisinfected  and  thrown  upon  the 
earth,  infect  the  soil  itself,  and  that  the  con- 
tagion, indeed,  may  gain  new  force  there ;  and 
in  certain  soils,  such  as  Pettenkofer  mentions 
— for  instance,  a  porous  soil,  saturated  at  its 
lower  part  with  water— it  may  remain  active 
for  indefinite  periods.  In  such  a  case,  the 
emanations  would  be  greatly  influenced  by 
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the  ground-waUr,  aud  its  changes  in  height, 
and  would  bear  out  the  observations  of  Petten- 
kofer,  although  the  latter  puts  a  different  in- 
terpretation on  the  facts.* 

Prevention  of  its  Propagation. — This  cannot 
be  put  in  simpler  or  plainer  language  than  the 
rules  drawn  up  for  po]>ular  use  by  Dr.  W.  Budd. 

"  The  means  by  which  typhoid  fever  may 
be  prevented  from  spreading  are  very  simple, 
very  sure,  and  their  cost  next  to  nothing. 

*  *  They  are  founded  on  the  discovery  that 
the  poison  by  which  this  fever  spreads  is 
almost  entirely  contained  in  the  discharges 
from  the  bowels. 

**  These  discharges  infect  (1)  the  air  of  the 
sick-room ;  (2)  the  bed  and  body  linen  of  the 
I>atient ;  (3)  privy  and  the  cesspool,  or  the 
drains  proceeding  from  them "  (to  which  the 
writer  of  this  article  also  thinks  should  be 
added  the  soil). 

"  From  the  privy  or  drain  the  poison  often 
soaks  into  the  well,  and  infects  the  drinking- 
water.  This  last,  when  it  happens,  is  of  all 
forms  of  fever-poisoning  the  most  deadly. 

*'  In  these  various  ways  the  infection  pro- 
ceeding from  the  bowel  •  discharges  often 
spreads  the  fever  far  and  wide.  The  one 
great  thing  to  aim  at,  therefore,  is  to  dis- 
infect these  discharges  on  their  very  escape 
from  the  body,  and  before  they  are  carried 
from  the  sick-room.  This  may  bo  perfectly 
done  by  the  use  of  disinfectants.  One  of  the 
best  is  made  of  green  copperas. 

'  *  This  substance,  which  is  used  by  all  shoe- 
makers,  is  very  cheap,  and  may  be  had  every- 
where. A  pound  and  a  half  of  green  copperas 
to  a  gallon  of  water  is  the  proper  strength^  A 
teacupful  of  this  liquid  put  into  the  night-pan 
every  time  before  it  is  used  by  the  patient 
renders  the  bowel  discharge  perfectly  harm- 
less. One  part  of  Calvert's  liquid  carbolic  acid 
in  fifty  parts  of  water  is  equally  efficacious. 

**To  disinfect  the  bed  and  body  linen,  and 
bedding  generally,  chloride  of  lime,  or  Mac- 
dougall's  or  Calvert's  powder,  is  more  con- 
venient. These  powders  should  be  sprinkled 
by  means  of  a  common  dredger  on  soiled  spots 
on  the  linen,  and  about  the  room  to  purify 
the  air. 

**  All  articles  of  bed  and  bodv  linen  should 
be  plunged,  immediately  on  their  removal 
from  the  bed,  into  a  bucket  of  water  con- 
taining a  tablespoonful  of  chloride  of  lime, 

*  The  curious  fact,  that  when  the  subsoil  water 
sinks,  and  therefore  wheu  the  wells  are  low,  typhoid 
fever  is  most  active  and  fatal,  and  that  when  the 
reverse  of  this  takes  place,  typhoid  fever  is  least 
active  and  virulent,  may,  as  Liebermeister  sugf^ests, 
be  explained  by  the  fact  that  in  the  one  case  any 
leakage  into  a  well  containing  but  little  water  would 
necessarily  contaminate  it  intensely,  in  the^other  case 
it  would  be  much  diluted.  This  theory  is  far  more 
simple  and  probable  than  that  of  Petteukofer. 


or  Macdougall's  or  Calvert*!  powder,  ud 
should  be  boiled  before  being  washed.  A 
yard  of  thin  wide  gutta-percha  placed  benesth 
the  blanket  under  the  breech  of  the  patient, 
by  effectually  preventing  the  discharges  from 
soaking  into  the  bed,  is  a  great  additionil 
safeguard.  The  privy  or  closet,  and  all 
drains  communicating  with  it,  should  be 
flushed  twice  daily  with  the  green  eoppeni 
liquid,  or  with  carbolic  acid  diluted  vith 
water. 

*'  In  towns  and  villages  where  the  fever  Ij 
already  prevalent,  the  last  rule  should  be  pit 
in  force  for  all  houses,  whether  there  be  fever 
in  them  or  not,  and  for  all  public  drtini. 

**  In  the  event  of  death,  the  body  shooldbe 
placed  as  soon  as  possible  in  a  coffin  sprinkled 
with  disinfectants.  Early  burial  ii  on  all 
accounts  desirable. 

"As  the  hands  of  those  attending  on  the 
sick  often  become  unavoidably  soiled  by  tbe 
dischai'ges  from  the  bowel,  they  should  be 
frequently  washed. 

**The  sick-room  should  be  kept  veUTSo* 
tilated  day  and  night. 

"  The  greatest  possible  care  should  be  taken 
with  regard  to  the  drinking-water.  Where 
there  is  the  slightest  risk  of  its  having  beoome 
tainted  with  fever-poison,  water  should  be 
got  from  a  pure  source,  or  should  at  leait  be 
boiled  before  being  drunk. 

**  Immediately  after  the  illness  is  over,  whe* 
ther  ending  in  death  or  recovery,  the  drenei 
worn  by  the  nurses  should  be  washed  or  d^ 
stroyed,  and  the  bed  and  room  occupied  by  tin 
sick  should  be  thoroughly  disinfected.  TheN 
are  golden  rules.  Where  they  are  neglected, 
the  fever  may  become  a  deadly  wovrgti 
where  they  are  strictly  carried  out,  it  leldflS 
spreads  beyond  the  person  first  attacked." 

The  present  writer  considers  that  it  is  evo^ 
better,  if  possible,  to  bum  the  disehaiigesviik 
sawdust  and  paraffine,  and  in  case  of  a  typhoid 
soil,  to  lime  it  well  and  cover  it  with  vf^ 
See  Disinfection,  Disinfectants,  &c 

Fever,  Tsrphue  (synonyms :  Parid  l^ 
fectiony  PestHtntial  Fever^  Brain  ff^j 
Spotted  Fever^  Tj/pho-rubeofoid,  AdfM0^ 
Fever y  Malignant  Fever,  Camp  FeKty  M^ 
tary  Fever,  Jail  Dittemper,  Jail  Fever,  Skif 
Fever,  Ochlotic  Fever,  Iriah  Agve,  Mr^ 
contagious  fever,  the  symptoms  of  which  tf* 
**more  or  less  sudden  invasion,  mtf ked  l!f 
rigors  or  chUliness;  frequent,  compretfifc* 
pulse ;  tongue  furred,  and  ultimately  dry  ^ 
brown ;  bowels  in  most  cases  constipstest 
skin  warm  and  dry ;  a  rubeoloid  rash  sppt*^ 
ing  between  the  fourth  and  seventh  dayii  ^ 
8i>ots  never  appearing  in  successive  crop*)'' 
first  slightly  elevated  and  disappearing  on pf** 
sure,  but  after  the  second  day  persistent,*"* 
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«i  becoming  conrerted  into  true  petechiae  ; 
»i  and  early  proBtraiion ;  heavy  floBhed 
utenanoe ;  injected  oonjunctivse ;  wakefol- 

■  and  obtoaeneM  of  the  mental  faculties, 
loved,  at  the  end  of  the  first  week,  by 
Uriitm,  which  is  sometimes  acute  and  noisy,  > 
t  offeener  low  and  wandering ;  tendency  to 
ipor  and  ooma,  tremors,  subsultus,  and 
rolontary  eTacuations,  with  contracted 
ipih.  Duration  of  the  fever  from  ten  to 
reaty-one  daya,  usually  fourteen.  In  the 
•d  body  no  specific  lesion ;  but  h3rpersemia 

■  tU  the  internal  organs,  softening  and  dis- 
ittgration  of  the  heart,  and  voluntary 
kudei,  hypostatic  congestion  of  the  lungs, 
^hj  of  Uie  brain,  and  oedema  of  the  pia- 
ster are  common.** — (MUBCHISON.) 

Bidtny. —li  is  probable  that  the  disease  has 
nted  from  the  earliest  ages,  and  formed  one 
f  the  pestilences  of  the  Scriptures  as  well  as 
i  the  plagues  of  Greece  and  Rome  ;  but  as 
^  tjmptoms  of  the  ancient  scourges  have 
bUod  been  delineated  with  any  precision, 
IthoQgh  there  are  the  strongest  presumptions, 
^  is  no  decided  proof  of  this. 
The  history  of  typhus  shows  that  it  has 
MBated  insanitary  armies  and  navies,  that 
'  ius  invaded  priaona,  and  that  its  greatest 
^viffes  have  been  where  overcrowding  and 
>BttBe  have  prevailed ;  e.g.— 
la  the  army  of  Ferdinand  (1487)  17,000 
vopi  perished  from  the  prevalence  of  a 
wtted  fever.  Charles  V.  (1562)  lost  a  very 
ige  Bomber  of  men  from  a  similar  disease 
Itila  besieging  Mets ;  and  fourteen  years 
t»,  the  same  epidemic,  under  the  name  of 
«  Mcrims  Hungancut^  appeared  in  the  army 
MaTimilian  IL,  and  apread  over  the  whole 


The  period  from  1619  to  1648  waa  the  epoch 
the  Thirty  Years'  War,  during  which  Cen- 
U  Europe  waa  devaatated  both  by  famine 
id  ferer.  Some  idea  of  its  fatality  may  be 
Qed  from  the  fact  that  the  Bavarian  army 

Bohemia   lost   20,000    men    from    these 
ttei ;  hence  the  name  Bohemian  DUecue, 
The  army  of  the  Earl  of  Essex  at  the  siege 

Saading  (1643)  was  much  overcrowded, 
d  ferer  broke  out  in  the  camps  of  both  the 
■eged  and  the  besiegers.     Typhus  fever 

10  prevailed  to  a  disastrous  extent  in  the 

11  of  Louis  XIV.,   Frederick  the  Great, 

9(deon  L,  and  lastly,  in  the  Crimean  war. 

his  earned  its  name  of  Ship  Fever  from 

frequent  occurrence  in  crowded  vessels, 

rather  these  were  employed  for  the  purpose 
truuporting  troops,  or  as  hulks  for  the 
Hoiion  of  convicts,  like  the  convict  hulks  of 
ahm,  in  which  no  less  than  six  epidemics  of 
Anisre  recorde<l— vit,  in  1820, 1829,  1833, 
15, 1853,  and  1856. 


For  a  similar  reason — viz.,  its  prevalence  in 
prisons — the  fever  waa  called  the  Jail  Fever 
or  Distemper^  and  it  is  supposed  to  have  been 
the  disease  communicated  from  the  prisoners 
at  the  six  Black  Assizes.  {See  Black  Assizes.) 
It  has  prevailed  greatly  in  prisons  both  at 
home  and  abroad  even  during  the  early  part 
and  middle  of  the  present  century — e.g.^  in  the 
Dublin  prisons,  1815,  at  Rheims,  1839,  and 
Strasburg  in  1854.  If  it  has  ravaged  armies 
navies,  prisons,  and  hospitals,  it  has  been  also 
fatal  to  the  dvil  population.  In  many  cases 
the  soldiers,  sailors,  or  prisoners  have  evi- 
dently imported  the  disease  ;  in  others,  if  it 
has  not  arisen  de  novoj  the  mode  of  origin  has 
been  more  obscure  and  difiBcult  to  trace.  In 
Tuscany,  1550-54,  a  season  of  gre&t  scarcity, 
it  deatroyed  100,000  persons,  and  history 
shows  that  it  has  raged  in  various  parts  of 
the  world  like  a  pli^^e.  Ireland  has  had  so 
many  epidemics  that  typhus  may  be  looked 
upon  as  thoroughly  naturalised  in  that 
country.  The  principal  Irish  typhus  years 
are  1708, 1718,  1729,  1735,  1740,  1770,  1797, 
1803,  1817, 1826,  and  1846.  Most  of  the  Irish 
epidemics  have  been  imported  into  England. 
The  chief  dates  marking  severe  outbreaks  of 
t]rphus  in  this  country  are  as  follows  :  1721, 
1740,  1817,  1827,  1843,  1846-48,  1856,  and 
1862-69.  Tliere  are  only  three  of  these  out- 
breaks which  were  not  connected  with  Ire- 
land—viz., the  epidemic  of  1843,  which  began 
and  raged  most  violently  in  Scotland ;  that  of 
1856,  which  was  owing  to  a  temporary  distress 
connected  with  the  Crimean  war ;  and  that  of 
1862-69,  principally  confined  to  London.  One 
of  the  most  violent  of  the  Irish  epidemics 
occurred  in  1740.  It  is  computed  to  have 
destroyed,  together  with  famine,  80,000  people. 
But  the  epidemic  of  1846  was  of  still  greater 
magnitude,  and  indeed  attained  unprecedented 
proportions.  It  raged  over  the  whole  British 
Islands,  and  lasted  two  years.  There  are  com- 
puted to  have  been  300,000  cases  in  England, 
19,254  in  Scotland,  and  a  million  cases  in  Ire- 
land in  1847.  Tlio  Irish  flocked  to  England  in 
thousands,  bringing  the  pestilence  with  them. 
It  therefore  was  extremely  prevalent  in  Liver- 
pool, no  less  than  10,000  persons  dying  of 
tyi^hus  in  that  city. 

The  last  epidemic  of  typhus,  1862-69, 
in  England  was  of  a  partial  character ;  its 
principal  seat  was  London.  **  There  was  no 
failure  of  crops  in  England,  but  for  some  time 
before  there  had  been  great  and  increasing 
distress  among  the  poor  of  London,  consequent 
on  the  organised  system  of  strikes,  the  effects 
of  which  had  only  temiwrarily  been  averted 
by  the  relief  from  the  societies  for  promoting 
the  short-hour  movement.  As  in  1826,  1836, 
and  1856,  an  artificial  scarcity  was  the  result. 
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— (Mdrchison.)  This  epidemic,  also,  cannot 
be  said  to  have  been  imported  from  Ireland, 
since  nearly  14,000  cases  in  1862-69  were 
admitted  into  the  London  Fever  Hospital,  of 
which  but  a  small  proportion  were  Irish. 

Dr.  Murchison  considers  that  the  history  of 
typhus  leads  to  the  following  conclusions: — 

**1.  Typhus  prevails  for  the  most  part  in 
great  and  widespread  epidemics. 

**  2.  These  epidemics  appear  during  seasons 
of  general  scarcity  or  want,  or  amidst  hard- 
ships and  privations  arising  from  local  causes, 
such  as  warfare,  commercial  failures,  and 
■trikes  among  the  labouring  population.  The 
statement  that  they  always  last  for  three 
years,  and  then  subside,  is  erroneous. 

"  3.  During  the  intervals  of  epidemics  spora- 
dic cases  of  typhus  occur,  particularly  in  Ire- 
land, and  in  the  large  manufacturing  towns 
of  Scotland  and  England. 

**  4.  Although  some  of  the  great  epidemics 
of  this  country  have  commenced  in  Ireland, 
and  spread  thence  to  Britain,  appearing  first 
in  those  towns  on  the  west  coast  of  Britain 
where  there  was  the  freest  intercourse  with 
Ireland,  it  is  wrong  to  imagine  that  all  epi- 
demics have  commenced  in  Ireland,  or  that 
typhus  is  a  disease  essentially  Irish.  The 
disease  appears  wherever  circumstances  fa- 
vourable to  its  development  are  present. 

'  *  5.  In  many  epidemics  typhus  has  been  asso- 
ciated with  relapsing  fever,  and  the  relative  pro- 
l>ortion  of  the  two  fevers  has  varied  greatly. 

"  6.  Fi*ora  the  earliest  times  t3rphus  has  been  re- 
garded as  a  disease  of  debility,  forbidding  deple- 
tion, and  demanding  support  and  stimulation. 

"7.  The  chief  exception  to  the  last  state- 
ment originated  in  the  erroneous  doctrines 
taught  in  the  early  part  of  this  century, 
according  to  which  the  disease  was  looked 
upon  as  symptomatic  of  inflammation  or  con- 
gestion of  internal  organs. 

**8.  The  success  believed  at  one  time  to 
follow  the  practice  of  venesection  was  only 
apparent.  It  was  due  to  tlie  practice  liaving 
for  the  most  part  been  resorted  to  in  cases  of 
relapsing  fever  and  acute  inflammations,  and  to 
the  results  having  been  compared  with  those 
of  the  treatment  by  stimulation  of  the  much 
more  mortal  ty]>hus. 

"9.  Although  typhus  fever  varies  in  its 
severity  and  duration  at  different  times,  and 
under  different  circumstances,  there  is  no  evi- 
dence of  any  change  in  its  type  or  essential 
characters.  The  typhus  of  modem  times  is 
the  same  as  that  described  by  Fracastorius 
and  Cordanus.  The  period  during  which  epi- 
demic fever  was  said  to  present  an  inflamma- 
tory type  was  that  in  which  relapsing  fever 
was  most  prevalent,  and  the  times  in  which 
the  type  has  been  described  as  a<lynamic  have 


been  those  in  which  relapsing  fever  has    heen 
scarce  or  absent." — (MuRCHisov.) 

Otographical  Range, — ^Ail  countries  in  Eu- 
rope, the  United  States,  North  America,  uuf 
probably  India.     Australia  and  New  Zealiod 
appear  free  from  typhus,  nor  has  it  been  ^ 
served  in  Africa. 

Independent  Origin. — A  great  nnmber  0/ 
facts  have  been  brought  forward  attemptiii; 
to  prove  the  actual  generation  of  typhoi  from 
the  combined  influence  of  overcrowding  tod 
destitution,  but  it  has  not  been  by  aaj  mesBi 
established,  and  it  can  confidently  be  uierted 
that  in  no  recorded  first  case  of  tvphns  is  the 
idea  of  contagion  absolutely  excluded. 

Dr.  Parkes,  s]>eaking  of  the  siege  of  Meti, 
says  (Report  on  Hygiene,  1872) :  "With  re- 
ference to  the  particular  kind  of  ferer  in 
Metz,  it  may  be  noticed  that  an  impoitttt 
argument  against  the  production  of  exutb^ 
matio  typhus  from  simple  overcrowding  b*» 
been  drawn  from  the  experience  both  of  Meti 
and  Paris.  In  both  places  during  the  liegM 
there  was  overcrowding,  wretcbednoi,  »» 
famine,  particularly  at  Metz ;  yet,  as  poinw 
out  by  Professor  Chauffard  to  the  Aadteu* 
do  M6decine,  there  was  scarcely  any  «  w 
typhus,  as  there  had  been  in  the  wan  of  the 
first  Napoleon.  There  was  typhus  in  the 
German  besieging  force,  but  so  strict  wsi the 
blockade  that  it  was  not  imported  into  Uets« 
and  was  not  generated  there.** 

Three  cases,  related  by  Murchison,  occqitm 
in  London,  and  although  there  were  no  tmit* 
typhus  cases  in  the  city  at  that  time,  V^ 
there  are  all  the  chances  that  it  wsi  ho^' 
ing  about  somewhere,  and  possibly  not  M 
nosed.  The  celebrated  case  of  the  Scbiv 
Gehaad  is  still  more  unsatisfactoiy,  ss  it  > 
now  known  that  the  Arabs  from  Alexsodn* 
were  ill  of  tome  disease  when  they  embarked. 
It  is  still  an  open  question. 

Fredifposing  Causes, — These  have  been»»* 
ready  sufiiciently  indicated. 

Prevention  of  Spread.— The  first  sad  to- 
dinal  point  is  free  ventilation.  It  wow* 
appear  that  even  without  disinfectsnti  f^ 
dilution  destroys  the  poison,  and  rendeit  it 
inert.  If  possible,  a  typhus  patient  ihould  »* 
put  in  the  highest  room  in  a  house  or  hoip* 
tal,  as  there  is  ample  evidence  to  show  tin* 
the  poison  is  volatile  and  ascends.  Thehcei*^ 
and  cutaneous  exhalation  of  the  patient  tf* 
probably  the  principal,  although  not  theoDv* 
vehicles  of  infection.  The  skin  can  be  ipoDg^ 
frequently  with  some  disinfecting  fluid,  •'»** 
as  Condy's,  or  permanently  coated  with  eli^ 
oil  mixed  with  a  little  carbolic  acid.  ^ 
room  should  be  fumigated  with  chlorine*^ 
nitrous  acid  fumes.  The  latter  is  shovo  V5 
experience  to  have  most  effect.    The  beddioC 
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onld  be  burnt  after  the  termination  of  the 
se,  or  thoroughly  baked  and  washed,  and 

•  exereta  disinfected  with  a  solution  of  sul- 
kateof  iron. 

In  hot  weather  typhus  patients  will  do  bet- 
r  in  tents  or  sheds  than  in  hospitals.  In  any 
tse  tbey  should  neyer  be  crowded  together, 
it  bsre  ss  much  cubic  space  as  possible. 
It  hM  been  often  shown  that  even  exposure 
» veather,  bad  diet,  and  insufficient  attend- 
Me  tie  less  dangerous  to  the  patients  than  the 
Sgngation  of  cases  of  typhus.'*— (Parkes.) 
«Dni5rEonoN ;  Feveb,  Typhoid,  &c. 

Vsftr,  Tellow  —  A  specific  fever  of  a 
ontbnous  and  malignant  type,  occurring  only 
see  in  the  same  individiiaL  There  are  no 
eminons.  The  symptoms  are  various.  In 
iMik  cues,  after  a  period  of  incubation  of  from 
«o  to  eight  days,  intense  fever  supervenes, 
Mended  by  yellowness  of  the  conjunctivae 
od  ikin,  delirium,  hemorrhages  from  the 
toQieh,  mouth,  nares,  and  rectum  (this  has 
*Nn  celled  black -vomit,  black-stools,  &c.), 
BteoN  headache,  a  slow  and  sometimes  inter- 
uttent  pulse. 

ifedirv  of  the  Ditease, — ^Nearly  all  authori- 
M  ilio  have  sem  the  disease  concur  in  agree- 
tgtiat  yellow  fever  is  of  a  continuous  type, 
Bd  beg  nothing  in  common  with  marsh  fever 
r  aelarious  interm  i  tten  ts.  *  *  Yellow  fever  is 
Bcaentially  continual  and  non-marshy  fever. 
> « It  ie  not  a  marsh  fever,  nor  a  bilious 
■uttent,  nor  a  bilious  haematuric."— (Sulli- 
Ai,  Yellow  Fever  at  Havana,  Medical  Times 
•dGtiette,  1871.) 

It  depends  upon  the  absorption  of  a  specific 
oiion  into  the  blood,  which  increases  like 
^taalogous  diseases.  Aitken  thus  sum- 
ttiiei  the  facts  as  borne  out  by  the  history  : 
^  "Qiat  there  is  a  si>ecific  yellow  fever, 
npigited  by  a  contagious  virus  or  poison, 
U  multiplies  itself  by  its  passage  through 
M  human  system,  and  which  reproduces  the 
uae  ipedfic  true  yellow  fever.  The  tjrpe  of 
^  ferer  is  continuous.  Pyrexia,  delirium, 
opiveBiion  of  urine,  black-vomit,  are  the 
)*^  lymptoms  of  this  fever— the  hsemo- 
Mtrie  pestilence,  as  it  has  been  also  called. 
^)  That  there  are  other  fevers,  and  especially 
**oe  marsh  fevers,  in  certain  geographical 
Biiti,  which  have  a  close  resemblance  in 
nDptonia  to  the  contagious  and  specific  yel- 
w  ferer. 

^togmphical  JRangt.—Thia  is  limited.  It 
M  nerer  been  known  to  propagate  itself  be- 
^  4St  north  latitude,  and  is  principally 
^*trved  in  the  islands  and  coasts  of  Central 
Lnerics.    "  The  yellow  fever  zone  appears  to 

*  ^otAjf  in  Central  America,  confined  to  the 
^^^uac  xinge  of  the  west  of  the  country. 


West  of  the  Lake  of  Nicaragua,  the  volcanic 
hills,  which  belong  to  a  later  geological  period 
than  the  granitic  slopes  between  the  lake  and 
the  Atlantic,  and  throw  a  light  tufaceous  ash 
over  the  whole  soil,  include  the  chief  yellow 
fever  districts,  like  Realejo,  Granada,  Mar- 
saya,  or  Rivas.** — (Medical  Times  and  Gazette, 
1871,  vol.  L  p.  399.) 

It  is  also  observed  on  the  western  coast  of 
Africa,  and  has  been  imported  into  Europe 
—e.g.f  Lisbon  (1859),  Barcelona,  Genoa,  and 
has  even  appeared  in  France,  at  Brest  (1857), 
Havre  (1860),  St.  Nazaire  (1861);  but  its 
true  habitat  is  low-lying  tropical  coasts,  the 
poison  appearing  to  require  a  heat  of  at  least 
72"  for  its  full  development. 

It  also  rarely  occurs  above  an  elevation  of 
2500  feet  above  the  sea.  Whether  this  is  be- 
cause of  the  more  frequent  cool  winds  and 
temperate  or  even  cold  climate  of  such  heights 
is  not  clear.  Yet  it  has  prevailed  at  the  Ja- 
maica Newcastle,  which  is  4000  feet  high. 

Method  of  Propagation, — It  is  eminently  an 
infectious  disease.  So  many  remarkable  in- 
stances have  been  recorded  of  this  property 
that  the  fact  is  put  beyond  a  doubt.  For  ex- 
ample, the  importation  into  St.  Nazaire  of 
yellow  fever  took  place  as  follows :  The  13th 
of  June  the  Anne  Maria  left  Havana  for 
France  with  a  cargo  of  sugar.  At  this  port 
yellow  fever  was  then  raging.  There  was  no 
sickness  for  seventeen  days,  but  on  the  1st  of 
July  two  sailors  were  seized  with  yellow  fever 
and  died  ;  others  were  attacked  on  following 
days ;  and  when,  on  the  25th  of  July,  she 
reached  St.  Nazaire,  seven  men  were  still  sick. 
On  arriving,  the  sailors  left  the  ship,  and  dis- 
persed yellow  fever  throughout  the  land.  The 
fresh  men  employed  to  unload  the  ship  were 
also  attacked,  and  the  fever  was  communi- 
cated besides  to  the  crews  of  two  out  of  eight 
vessels  which  lay  near  the  Anne  Maria.  One 
of  these,  Le  Chastan,  lost  all  her  crow,  con- 
sisting of  five  men,  although  they  had  only 
been  on  the  Anne  Maria  for  a  quarter  of  an 
hour.  Other  instances  occurring  in  ships — 
such  as  the  cases  of  La  Plata,  the  Eclair,  the 
Bann,  the  Imaun,  and  the  Icarus — show  that 
the  period  of  incubation  is  sometimes  more  than 
seventeen  days,  and  that  a  ship  may  carry  in- 
fection to  any  port  in  Europe,  especially  if  the 
weather  is  hot. 

The  predisposing  causes  and  fatal  character 
of  the  disease  may  be  seen  in  the  course  of  the 
yellow  fever  which  raged  like  a  plague  at 
Buenos  Ajrres  in  January,  February,  March, 
April,  and  May  1871.  During  nine  days,  from 
April  3d  to  the  12th,  3985  are  said  to  have 
died,  and  the  Board  of  Health  ordered  all  who 
could  do  so  to  leave  the  city.  The  mortality 
was  greatest  among  males,  and  the  total  num- 
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ber  of  deaths  of  all  ages  and  both  sexes  in  the 
five  months  was  estimated  at  about  20,000, 
and  this  out  of  a  population  of  180,000. 

**  The  influence  of  meteorological  conditions 
was  remarkable.  Cold  greatly  increased  the 
number  of  deaths,  but  seemed  to  be  followed 
by  a  smaller  number  of  new  oases.  Heat  aug- 
mented the  number  of  new  cases,  and  raio, 
combined  with  heat,  appeared  to  favour  most 
the  progress  of  the  epidemic.  An  arrest 
seemed  to  be  put  to  the  disease  by  several 
days  of  extreme  cold,  followed  by  very  heavy 
rains,  even  although  the  temperature  which 
followed  was  again  higher,  though  not  so  high 
as  previous  to  the  week  of  climatic  crisis." — 
(HiHON,  On  Yellow  Fever,  Medical  Times  and 
Gazette,  1871,  ii.  p.  125.) 

**  Statements  about  diminution  of  ozone  in 
the  atmosphere,  and  of  electrical  aberrations, 
were  made,  but  they  were  entirely  unsup- 
ported by  acceptable  evidence.  It  was  the 
opinion  of  the  professor  of  chemistry  in  the 
university  (who  unfortunately  himself  suc- 
cumbed to  the  disease),  from  some  partial 
experiments  he  made,  that  the  amount  of 
ozone  was  not  diminished."— (O;).  ciL) 

That  the  fever  finds  a  ready  vehicle  in 
putrid  emanations,  and  propagates  most 
readily  in  stinking,  crowded,  and  insanitary 
places,  appears  very  evident  from  the  his- 
tory of  this  and  other  epidemics— e.£ir.,  "  the 
greatest  sufferers  by  the  plague  have  been  the 
Italians,  who  are  the  poorest  part  of  the  popu- 
lation, and  live  in  the  worst  hygienic  condi- 
tions."—(Op.  cit.) 

The  picture  of  the  town  itself  is  also  instruc- 
tive. 

"  Buenos  Ayres  is  a  city  without  drainage, 
in  which  the  population  occupies  a  small  area 
in  proportion  to  its  number.  The  streets 
are  narrow,  and,  rents  being  very  high,  it  is 
usual  for  many  people  to  live  in  one  house. 
The  most  complete  disregard  for  all  hygienic 
rule  exists,  and  the  debris  from  the  slaughter 
of  the  cattle  has  been  hitherto  discharged  into 
an  almost  stagnant  inlet  of  the  river,  in  most 
unpleasant  proximity  to  the  city.  The  odour 
from  this  source  has  been  with  a  favourable 
wind  almost  insupportable,  even  in  the  centre 
of  the  city.  The  method  of  making  streets 
has  been  to  fill  up  with  offal  before  macadam- 
uing.  Such  filthy  water-closets  I  have  never 
met  with  anywhere,  although  one  gets  to  a 
certain  extent  prepared  by  what  one  encoim- 
ters  on  the  continent  in  Europe." — (Hibon, 
On  Yellow  Fever  in  the  Plate,  71.) 

All  the  widespread  epidemics  tell  the  same 
tale  of  disgraceful  filth.  For  instance,  the 
city  of  Shreveport  was  recently  visited  by  a 
frightful  epidemic  of  yellow  fever. 

Owing  to  political  causes  there  had  been 
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no  regular  municipal  government  at  SI 
port,  and  the  city  became  in  a  very 
condition,  added  to  which  a  Texan  boa' 
cattle  sank  in  the  Red  River,  and  the  : 
of  the  dead  animals  were  allowed  to  p 
on  the  shore." — (Lancet,  Nov.  15, 1873.' 

Prevention  of  the  Sprectd  of  tht  Dm 
**La  fidvre  jaune,**  says  Tardieu,  **a^ 
peste  se  place  au  premier  rang  dec  ma 
pour  lesquelles  les  mesures  sanitairei 
reconnues  indispensables." 

The  great  principle  is,  then,  isolati 
actual  cases ;  a  strict  quarantine  for  at 
twenty  days  of  vessels  coming  from  ini 
ports,  or  men  from  infected  localities 
moval  of  an  army  or  a  camp  from  a  low 
district  to  a  higher  station,  if  possible  ,* 
fection  of  all  excreta,  and  the  free  x 
nitrous  fumes.  The  dead  must  be  sp< 
buried,  and  the  house  or  camp  whers 
died  razed  to  the  ground,  burnt,  or,  if 
is  impracticable,  thoroughly  cleansed,  J 
gated,  and  disinfected. 

Yellow  fever  is  best  treated  in  theopa 
or  in  temporary  sheds,  if  weather  permit 

The  general  sanitary  measures  allad( 
include  the  prompt  removal  of  reftue 
the  streets  of  a  town,  good  drainage,  hei 
habitations,  and  a  pure  water-supply. 

The  history  of  the  disease  would  shoir 
the  greater  portion  of  the  poison  is  ii 
vomit  and  dejecta. 

T.  G.  Wilson  has  described  and  figured 
small  circular  cells  in  the  vomit,  which 
not  blood  corpuscles,  and  which  gave  sig 
activity  by  dividing  under  the  microf 
field.  These  were  observed  in  an  epidei 
Bermuda,  1864.— (Lancet,  November  1,' 
What  these  cells  mean  is  at  present  unki 
The  perspiration,  and  probably  all  excr 
contagious. 

Fibrine— iS^  Stntokink. 

Fig^— The  figs  of  commerce  are  the 
fruit  of  Ficui  Carica^  the  common  fig-tr 
is  a  native  of  Asia  and  Barbary,  and  hii 
naturalised  in  Greece,  Italy,  Spain,  as 
South  of  France.  The  best  Qgs  are  hr 
from  Smyrna,  and  are  known  as  Turke; 
They  are  a  very  rich  and  luscious 
contain  a  large  quantity  of  sugar,  and 
dried  are  very  nutritious.  They  are  d 
cent,  emollient,  laxative,  and  pectonJ. 

Filaria  Z>raounoiiluB  {Medinem 
Guinea  Worm— The  Guinea  worm  is 
tially  a  tropical  parasite.  It  exists  as  a  \ 
in  the  connective  tissue  of  man  and  of 
animals,  and  it  resembles  a  long  piece  o 
formly  thick  white  whipcord.  The  \ 
contains  enormous  quantities  of  yoan( 
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nra ;  in  the  majority  of  euea  only  one  ig 
981)5  per  cent,  of  Ibii  ptusHte 
their  exit  at  the  lower  extremities; 
but  occuioD&ll;  the  worm  sppeus  ia  the 
•oolfet  of  the  eje,  the  mouth,  the  eheelu, 
DT  below  the  tongue.  The  average  lengtb 
of  tbe  Guinea  worm  ii  255  iuchei  (BwaET), 
the  ahorteit  being  12)  inchei,  nnd  the  longeat 
40  iachea  It>  tttucture  mnjr  be  gathered 
from  tbe  following  diagrtuui.  A,  fig.  29, 
ia  the  Ulterior  eitremitj  of  the  worm  alii 
open  and  mngnifled,  ahowing,  a,  npper  and 
lower  cephalio  papillm  in  profile  ;  6,  junction 


and  1>,  the  termination  of  in- 
animal  protrudes  the 
extremity  of  this  proliferouB  capsule  through 
one  of  the  small  papilln  (tw  fig.  30),  repre- 
senting the   anterior  ex-  j 

tjofthoworm,  with 
a,  the  dilated  and  pro- 
truded OTisno  ;  and  b,  the 
funnel -shaped  sheath  sur- 


Ilg.  ai. 
iter,  surrounded  by 
and  helow  are  tn>u 
piipillie 
other,  with  a  transparent 
ot  each. 
Two  lateral  tubercles, 
small  and  indistinct,  also 
exist.  —  {Bastiah.)  The 
relative  position  ot  these 
struct urts    is    shown    in 


HpoeraUy  beUered  that  this 
"•rits  it  introduced  by  means  of 
*^,  and  it  has  been  a  disputed 
**»  vhsther  it  ia  taken  into  the 
*■•«*  in  drinking  or  pntetratei 
■•  lUa  daring  bathing  or  wading. 
^I«imer  Bys,  "  Uany  people 
^^H  to  the  haxaan  in  the 
Jj^itr  of  the  line*,  affected  with 
"•  jnasit^  ewns  for  the  ex- 
*■  pupon  of   •ztimeting   the 
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wonn  to  the  same  tank  where  the  men  of  the 
regiment  bathe.  The  people  so  infested  swim 
about  in  the  water  with  the  worm  hanging 
loose,  drawing  the  limb  quickly  backwards  and 
forwards  tli  rough  the  water,  and  from  side  to 
side,  until  expulsion  is  effected."  The  female, 
in  these  cases,  would  die  in  the  stream,  and  so 
give  freedom  to  her  immense  brood  of  young. 
If  placed  in  pure  water,  the  latter  die  in  four, 
five,  or  six  days ;  but  in  impure  water  they 
will  live  twenty-one  days.  This  parasite  is 
induced  to  leave  the  human  body  more  quickly 
by  means  of  water  than  by  anything  else,  and 
is  usually  to  be  discovered  beneath  organic 
debris  in  tanks,  wells,  and  other  reservoirs. 
That  the  parasite  enters  the  body  of  man 
when  bathing,  or  lying  on  moist  places  where 
the  tank-worm  abounds,  is  extremely  pro- 
bable, and  this  view  is  supported  by  pretty 
strong  evidence. 

Filaria  Sanguinis  Hominis  —  This 
ha^matozoon  was  discovered  in  the  blood  and 
urine  of  certain  patients  who  had  come  under 
the  notice  of  Mr.  T.  K.  Lewis,  M.B.,  in  India, 
during  the  year  1872.  It  is  about  7^  of  an 
inch  in  length,  and  with  a  transverse  diameter 
of  3sJoTj  of  »^n  inch. 

On  being  first  removed  from  the  blood  it 
moves  about  incessantly,  coiling  and  uncoiling 
itself  unceasingly,  lashing  the  blood  corpuscles 
about  in  all  directions,  and  insinuating  itself 
between  them.  At  first  the  worms  look  trans- 
lucent; the  larger  specimens,  however,  fre- 
(^uently  present  an  aggregation  of  granules 
towards  the  junction  of  the  lower  and  middle 
half.  Occasionally  a  bright  spot  is  seen  at 
the  thicker  extremity,  suggestive  of  a 
mouth.  They  continue  active  from  six  to 
thirty  hours.  The  hscmatozoon  is  enveloped 
in  an  extremely  delicate  tube,  closed  at 
both  ends,  within  which  it  is  capable  of 
elongating  or  shortening  itself.  Mr.  Lewis 
concludes  from  this  fact  that  its  home  is 
the  blood,  and  that  it  has  no  means  of  per- 
forating the  tissues. 

"  They  are  persistently  so  ubiquitous,'*  says 
the  discoverer,  "  as  to  be  obtained  day  after 
day  by  simply  pricking  any  portion  of  the 
body,  even  to  the  tips  of  the  fingers  and  toes 
of  both  hands  and  both  feet  of  one  and  the 
same  person,  with  a  finely-pointed  needle. 
On  one  occasion  six  excellent  specimens  were 
obtained  in  a  single  droj)  of  blood  by  merely 
pricking  the  lobule  of  the  ear." 

Dr.  Lewis  calculates,  from  the  number  found 
in  one  drop  of  blood,  that  more  than  140,000 
were  present  in  one  patient;  and  it  would 
appear  that  chylous  urine,  a  disease  common 
in  the  East,  is  dependent  on  the  presence  of 
these  creatures  in  the  blood.     It  is  probable 


that  this  worm  may  be  introduced  bj  the 
water  used  for  drinking  purpotes. 

Filters— Filtration  is  usually  retorted  to 
for  the  purpose  of  freeing  liquids  from  fees- 
lence,  dirt,  and  other  foreign  matter;  bot 
frequently  it  has  for  its  object  the  eollecdoa 
of  the  suspended  substances  as  precipitatei, 
&o. ;  for  laboratory  filtration,  filtering  papers 
are  prepared. 

Before  speaking  of  the  larger  and  more 
elaborate  filters  it  may  be  as  well  to  repeit 
here  the  following  suggestion  (which  we  tike 
from  the  Proceedings  of  the  British  ABioeia- 
tiou)  for  making  a  small  portable  filter.  Tike 
any  common  vessel  perforated  below,  roch  11 
a  flower -pot,  fill  the  lower  portion  with 
coarse  pebbles,  over  which  place  a  layer  d 
finer  ones,  and  on  these  a  layer  of  clean  coane 
sand.  On  the  top  of  this  a  piece  of  bamt 
clay,  perforated  with  small  holes,  ihonld  be 
put,  and  on  this  again  a  stratum,  3  or  4 
inches  thick,  of  well-burnt  pounded  aoiml 
charcoal.  A  filter  thus  formed  will  last  a  eofi- 
siderable  time,  and  will  be  found  to  be  pl^ 
ticularly  useful  in  removing  noxiom  tod 
putrescent  substances  held  in  solnticm  bf 
the  water. 

Water  is  purified  on  an  extensive  Male  bj 
being  received  into  lax^e  filter-beds  previou 
to  its  distribution.  A  filter-bed  is  a  kind  of 
tank  or  reservoir  many  feet  in  depth,  wiA 
paved  bottom,  on  which  are  laid  a  aerisef 
open- jointed  or  perforated  tubular  drainileid* 
ing  into  a  central  culvert  increasing  in  con** 
noss. 

The  effect  of  this  filter  is  shown  in  tbt 

following  table : — 

ontm. 
It  lessened  the — 

Total  solids  by     ....  7D6S 

Mineral  solids  by  4-7M 

Volatile  solids  by         ...  2^ 
Total  amount  of  oxygen  required  ) 

for  oxidation  by  nearly  one-  V  OUv 

half ) 

Hardness  by       ...        .  4*61 

Chlorine  by 0< 

Free  ammonia  by  0  004S 

Albuminoid  by     .  QHHM 

After  a  certain  time  the  sand  h&conat^ 
less  and  requires  washing.  The  fine  white  so** 
is  the  best,  and  should  be  carefully  choie** 

Tliese  drains  are  covered  with  a  layer  ol  grt»* 
about  3  feet  deep,  over  wldch  is  spread  a  U]f^ 
of  sand  about  2  feet  deep.    The  grattlv 
coarse  at  the  bottom,  becoming  gradually  fiK^ 
towards  its  upper  surface,  and  the  aaadil 
arranged  in  a  similar  manner.    Thevikfii 
delivered  uniformly  and  slowly ;  and  in  orte 
that  the  filtering  process  may  not  be  ontifli 
on  too  hurriedly  the  pressure  is  always  ke|A 
low,  the  depth  of  water  being  seldom  abofil 
feet,  and  in  some  casei  only  1  foot. 
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I  made  some  exx>erimenta  on  a 
1  square  foot  surface,  and  made 
of  a  London  water  company's 
15  inches  of  fine  well-washed 
id  20^  inches  of  gravel  gradually, 
deh  possesses  the  advantages  of 
md  cheaply  cleaned  when  dirty, 
'ees  water  from  mechanical  im- 
great  rapidity,  may  he  formed 
stratum  of  sponge  between  two 
itallic  plates,  united  by  a  central 
Tanged  in  such  a  manner  as  to 
sponge  being  compressed  to  any 
ee.  Water  under  gentle  pressure 
at  rapidity  through  a  compressed 
this,  of  course,  has  no  chemical 
e  liquid,  and  does  not  remove 
trs  dissolved  in  the  water, 
-oompressed  animal  charcoal, 
calcium,  phosphate,  and  car- 
ashing  with  hydrochloric  acid, 
the  best  filtering  substance. 
of  the  magnetic  carbide  of  iron 
useful;  and  those  composed  of 
of  the  latter  substance,  are 
moving  all  the  suspended  mat- 
least  40  per  cent,  of  dissolved 
ritiea,  together  with  a  consider- 
of  salts,  such  as  calcium,  car- 
sodium  chloride.  The  filtering 
the  magnetic  carbide  filter  is 
leating  haematite  with  sawdust, 
^t  taste  of  iron  to  the  water. 
carbon  filter  will  render  river- 
ining  a  considerable  amount  of 
uminoid  ammonia,  as  pure  as 
rater. — (Wanklyn.)  The  same 
s  that  slow  filtration,  through  a 
*s  thick  of  animal  charcoal  in 
sr,  removes  all  organic  matter 
but  after  it  has  been  in  use  some 
le  charcoal  fouls  and  requires  to 
ther  by  being  treated  with  per- 
f  potash  and  potash,  by  which 
t  off  ammonia  from  it  in  large 
r  by  letting  it  stand  for  some 
air,  and  thus  the  organic  matter 
ed  and  disappear. 
J  also  be  purified  by  precipita- 
I  known  as  Dr.  Clark's  process, 
for  such  waters  as  contain  car- 
e  retained  in  solution  by  excess 
acid.  To  such  water  lime  is 
,  as  well  as  that  contained  in  the 
itated.  See  Water. 
s  the  following  method  for  clean- 
Instead  of  taking  the  filter  to 
it  is  clogged,  every  two  or  three 
rding  to  the  kind  of  water)  air 
)wn  through ;  and  if  the  char- 
lock form,  it  should  be  brushed. 


Then  4  to  6  oz.  of  the  pharmacopoeial  solution 
of  potassium  permanganate,  or  20  to  30  grains 
of  the  solid  permanganate  in  a  quart  of  dis- 
tilled water,  and  10  drops  of  strong  sulphuric 
acid  should  be  poured  through,  and  subse- 
quently a  ^  to  ^  oz.  of  pure  hydrochloric 
acid  in  2  to  4  gallons  of  distilled  water.  This 
both  aids  the  action  of  the  permanganate 
and  assists  in  dissolving  manganic  oxide  and 
calcium  carbonate.  Three  gallons  of  distilled 
or  good  rain  water  should  be  poured  through, 
and  the  filter  is  then  fit  for  use."  Charcoal 
may  be  purified  in  the  manner  previously 
mentioned,  or  it  may  be  baked  in  an  oven. 

A  charcoal  filter  has  recently  been  intro- 
duced by  Captain  Crease  of  the  Royal 
Marine  Artillery,  for  the  use  especially  of 
ships,  and  ii  now  largely  employed  in  the 
navy ;  but  it  is  also  found  to  be  of  great 
value  in  large  buildings,  such  as  asylums, 
workhouses,  &c.  The  tank  is  made  of  iron 
lined  with  cement,  and  is  divided  into  three 
chambers.  The  two  filtering-boxes  which  it 
contains  are  filled  with  pieces  of  animal  char- 
coal, or  one  may  be  filled  with  charcoal  and 
the  other  with  sand  and  gravel.  The  upper 
perforated  plates  of  the  boxes  are  movable, 
so  that  by  means  of  screws  working  on  rods 
attached  to  the  fixed  under  plates,  which  are 
also  perforated,  the  filtering  media  may  be 
lessened  or  compressed  to  any  extent,  accord- 
ing to  the  degree  of  impurity  of  the  water. 
The  water  descends  through  one  box  into  a 
small  chamber  at  the  bottom  of  the  tank, 
which  retains  any  deposit,  and  then  rises 
through  the  second  box  into  the  reservoir, 
which  contains  the  filtered  water.  The  whole 
can  readily  be  taken  to  pieces  and  cleaned 
when  necessary,  the  joints  being  made  water- 
tight by  means  of  indiarubber  bands.  On 
the  same  principle  smaller  filters  have  been 
patented  by  Captain  Crease. 

Filters  are  now  made  of  all  shapes,  sizes, 
and  materials;  but,  as  already  remarked, 
those  in  which  the  filtering  material  consists 
of  charcoal,  magnetic  carbide  of  iron,  or 
silicated  carbon,  are  the  best.  See  Water, 
Disinfectants,  Charcoal,  &c. 

Filtration  of  Sewage— 5ee  Sewage. 
Fireplaces— 5fe  Warming. 

Fires — As  recommended  by  the  Select 
Committee  of  the  House  of  Commons  on  Fire 
Protection  (1867),  there  should  be  in  all 
towns  and  places  of  any  size  in  the  kingdom 
a  general  building  Act,  which  should  contain 
provisions  for  protection  against  fire  arising 
from  faulty  construction. — (Report,  No.  471, 
Session  1867.) 

One  of  the  most  interesting  questions  rela- 
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tive  to  hygiene  is  that  of  spontaneous  fires. 
One  of  the  most  common  causes  of  these  is 
friction,  which,  taking  place  between  two 
combustible  bodies,  often  develops  sufficient 
heat  to  kindle  one  or  both  of  them ;  or  if  it 
take  place  between  non -combustible  bodies, 
the  heat  produced  may  nevertheless  set  on 
fire  adjacent  substances.  The  continual  to- 
and-fro  movement  of  a  ship's  mast  has  fre- 
quently ignited  the  cargo,  and  fires  have 
arisen  in  railway  carriages  and  manufactories 
by  the  friction  of  the  wheels  or  other  ma- 
chinery. 

Tlie  sun's  rays  may  by  accident  be  con- 
densed on  inflammable  matter ;  for  instance, 
a  piece  of  a  broken  bottle  has  remained  in 
such  a  position  as  to  act  like  a  burning-glass, 
and  concentrate  the  solar  rays  on  a  heap  of 
straw,  which  has  ignited  and  set  fire  to  a  build- 
ing. In  July  1840  an  explosion  took  place  at 
Grenoble,  which  could  only  be  explained  by 
the  sun's  rays  being  condensed  by  a  pane  of 
glass  with  certain  flaws  in  it,  and  the  destruc- 
tion of  the  palace  of  the  Duchess  of  Abrantes 
is  cited  as  due  to  a  similar  cause. 

Quicklime  has  given  rise  to  spontaneous 
combustion— c.^.,  a  heap  of  quicklime  was  in 
a  farmyard  near  a  stable,  the  urine  from  the 
horses  having  moistened  the  lime,  enough  hejit 
was  developed  to  set  fire  to  some  dried  leaves, 
from  which  it  spread  elsewhere. — (Tardiku.) 
I{ea])8  of  charcoal,  iron  pyrites  and  other 
metallic  sulphides,  scrap-iron,  and  the  like, 
have  all,  whether  by  oxidation  or  chemical 
action,  caused  fires. 

But  the  most  dangerous  collections  are, 
without  doubt,  heai)s  of  greasy  rags,  wool, 
bits  of  cotton,  &c.  Iklany  fires  occurring  in 
factories  arise  from  carelessness  in  heaping 
together  shreds  of  stuff  which  have  been  used 
for  wiping  machinery,  and  are  therefore  im- 
j)regnated  with  carbonaceous  matter  and  oil. 
Experiments  have  long  ago  shown  that  a 
mixture  of  soot,  oil,  and  rags  is  more  liable 
to  spontaneous  combustion  th.in  any  sub- 
stance commonly  met  with.  All  humid  ve- 
getable or  animal  heaps,  whether  they  be 
straw,  hay,  oats,  flour,  manure,  leaves,  or 
similar  matters,  do  occasionally  take  fire  spon- 
taneously, simply  from  the  heat  developed  by 
oxidation.  According  to  M.  Chevallier,  the 
different  matters  most  liable  to  ignite  spon- 
taneously are — 

1.  Heaps  of  damp  wheat. 

2.  Ground  coffee. 

3.  Malt. 

4.  Scorched  chicory. 

5.  Scorched  rye. 

6.  Heaps  of  peat  ashes. 

7.  Large  compact  heaps  of  newly-ironed 
linen  put  up  hot 


8.  Heaps  of  burnt  cocoa. 

9.  Boues  covered  oyer  with  animal  blaci 

10.  Wet  sawdust. 

11.  Flour  from  grain  or  from  legnmiDoas 
seeds. 

12.  Heaps  of  old  cordage. 
13b  Linseed-oil  cakes. 

14.  Mixtures  of  vegetables  which  btve  b«efl 
boiled  with  greasy  substance  and  reum 
them. 

15.  Heaps  of  tobaoca 

16.  Rotten  wood. 

17.  Sulphuric  and  nitric  acids  in  eonttft 
with  combustible  matters,  such  as  stnv,  wool. 
essential  oils,  &c. 

18.  Phosphoric  hriqueU  made  with  pboi* 
phorus  and  magnesia. 

19.  Different  species  of  pyrophorei. 
Every  householder  should  see  thai,  io  on 

of  emergency,  he  has  access  to  plenty  of  vt^t 
and  should  remember  that  if  a  fire  bmbost 
in  a  room,  the  first  thing  to  be  done  ii  to  shut 
door^  and  windows  fast,  ao  as  to  robtb«&* 
of  the  air  which  feeds  it.  On  the  same  |»iB* 
ciple  a  chimney  on  fire  is  easily  pat  out  bf 
stopping  up  the  chimney  or  fireplace  beseatb. 
A  little  sulphur  thrown  on  the  coals  will  iIm 
extinguish  a  chimney  on  fiire.  Sal  ammooiM, 
or  kitchen  salt,  may  also  be  used  for  thisfnir 
pose ;  dissolved  in  water,  the  extrngoubiif 
power  is  much  greater. 

In  escaping  from  a  burning  apartment,  v 
smoke  and  most  gases  ascend,  althoagh  it  > 
impossible  to  breathe  standing  up,  the  air  nttJT 
be  tolerably  pure  close  to  the  boards.  Ei* 
perience  has  proved  this,  so  that  the  pas* 
should  crawl  along  with  the  head  low  dovB 
and  a  damp  handkerchief  over  the  face. 

In  1871  the  returns  show  that  167  nut^ 
and  307  females  died  from  their  cluihei  tak- 
ing fire.  This  accident  should  never  hi^^ 
csi>ecially  to  females,  as  there  are  nomefoM 
methods  of  rendering  even  muslin  uninfliB* 
mable  :  the  best  is  a  solution  of  a  nit  ttU" 
tungstate  of  soda.  **  Muslin  steeped  in  * 
solution  containing  20  per  cent,  of  this  nltv 
perfectly  non-inflammable  when  dry,  andtb* 
saline  film  left  on  the  surface  is  smooth  aad 
of  a  fatty  appearance,  like  talc,  and  therefoi* 
does  not  interfere  with  the  process  of  iroiuii& 
but  allows  the  hot  iron  to  pass  smoothlj  ofcf 
the  surface.  The  non-fulfilment  of  this  Utt^ 
condition  completely  prevents  the  use  d.  nfSf 
other  salts,  such  as  sulphate  or  phosphatf  » 
ammonia,  which  are  otherwise  efBcadottB 
destroying  inflammability  for  all  fabrics  which 
have  to  be  washed  and  ironed."— (Watts.) 

Urban  sanitary  authorities  may  prorideirt- 
engines  and  all  necessary  appliances,  and  fiit* 
escapes.  They  may  also  purchase  and  hup 
on  hire  horses  for  drawing  the  engines,  pco* 
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B  «ipneb<nu€s,  fund  employ  penons  to  act 
nrunen,  pajing  them  whatever  salaries  or 
wdi  they  may  think  lit.  These  engines 
.  firemen  may  be  employed  in  cases  of  fire 
cod  the  limits  of  the  district.  The  owners 
he  buildings  on  fire  are  to  pay  for  the  ser- 
>  rendered. 

Sj  11  and  12  Vict.  c.  63,  s.  124,  iirban  sani- 
ftnihorities  are  to  cause  fire-plugs,  and  all 
emury  works,  machinery,  and  assistance, 
be  provided  and  maintained,  in  order  to 
e  sn  efficient  supply  of  water  in  cases  of  fire. 
*  this  purpose  they  may  enter  into  agree- 
iii  with  any  water  company  or  other  person. 
s  ntoation  of  the  fire-plugs  is  to  be  indi- 
ed  bj  marks  on  the  neighbouring  houses  or 
ni-{P.  H.,  s.  66.) 

Jrbsn  authorities  may  make  bylaws  relative 
tbe  itructure  of  walls,  roofs,  buildings,  &c., 
Oder  to  prevent  fires. —(P.  H.,  s.  167.) 
Bf  the  28  and  29  Vict,  c  90,  s.  30,  the 
itropolitan  Board  of  Works,  when  neces- 
7,  nay  permit  any  part  of  the  fire  brigade 
tUdiihmeut  of  the  metropolis  to  proceed 
Atiieir  engines,  escapes,  &c.,  beyond  the 
fdk  of  the  metropolis. 

hnomM  wilfully  setting  a  chimney  on  fire 
I  lishle  to  a  penalty  not  exceeding  £.5. 
itvithstanding  the  fine,  the  person  is  not 
enpted  from  liability  to  be  indicted  for 
any.  The  chimney  of  a  house  catching  fire 
«  say  omisaion  (such  as  not  being  swept), 
{bet,  or  carelessness,  the  occupier  is  liable 
•penalty  not  exceeding  10s. 
diider  the  Metropolitan  Building  Act,  18 
i  19  Viet  c.  122,  s.  1,  there  is  a  very  use- 
I  pndiibition  against  building  the  walls  of 
QMS  in  the  metropolis  of  wood  or  other 
■boitible  material. 

IIA— The  composition  of  the  most  com- 
M  edible  fish  will  be  found  under  their 

fpwttre  headings.    See  Eel,  Salmon,  &c. 

• 

ilOBBder— This  fish  contains  about  22 
reeni  only  of  solid  matter,  and  18  percent. 
tUi  is  nitrogenouB.  It  requires  fat,  there- 
iii  to  render  it  of  any  great  nutritive  value. 

CompotUion  of  Flounder. 
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Roar— The  meal  of  wheat  and  of  the  seeds 
MDe  of  the  leguminossB  finely  ground  and 
tresnd."  The  wheat  which  is  cultivated 
^  country  is  a  kind  known  as  Triticum 
?»e;  of  this  there  are  two  varieties,  T, 
mm  and  T,  hybemum,  the  former  the  sum- 
'  vbeat,  the  latter  the  winter  wheat.  The 
ejt  known  tpedfioally  as  ** flour'*  in  this 


country  is  obtained  from  the  summer  variety 
[T.  cutivum).  Flour  of  the  best  quality  is 
almost  always  freed  from  bran,  and  since  the 
latter  contains  as  much  as  15  per  cent,  of 
nitrogen,  some  fat,  and  a  good  proportion  of 
salts,  it  becomes  a  question  whether  this  sepa- 
ration is  desirable.  {See  Bran.)  Should  the 
whole  of  the  wheat  be  used,  it  is  important 
that  it  should  be  ground  very  fine,  since  the 
harder  envelopes  are  excessively  irritating. 
Flour  is  one  of  the  most  useful  alimentary 
materials  we  possess.  In  the  form  of  bread  it 
constitutes  the  staple  food  of  this  and  many 
other  countries ;  made  into  cakes,  puddings, 
and  bisouits,  it  is  largely  taken  ;  and  from  the 
hard,  highly -glutinous  wheat  of  Sicily,  Russia, 
Sardinia,  Algeria,  and  Egypt  certain  granular 
powders  and  dried  pastes,  possessing  great 
nutritive  properties,  are  manufactured.  The 
more  important  of  these  are  semola,  semolina, 
soujee,  mannacroup,  maccaroni,  vermicelli, 
and  Gagliari  paste. 

For  the  full  consideration  of  flour  as  an  ali- 
mentary substance  we  would  refer  the  reader 
to  the  article  on  Bread  ;  but  we  may  mention 
here  that  wheaten  flour  contains  a  greater 
amount  of  proteine  or  uitrogenised  compounds 
— that  is,  of  blood  and  flesh-making  principles 
— than  any  other  description  of  farina. 

The  amount  of  flour  obtained  from  one  quar- 
ter or  504  lbs.  of  wheat  is  given  by  Mr.  Hard 
of  Dartford  as  being  392  lbs.,  the  rest  of  the 
products  consisting  of  **  biscuit  or  fine  mid- 
dlings," **  toppings  or  specks,*'  **  best  pollard," 
"fine  pollard,"  "bran,"  and  "coarse  pol- 
lard," &c. 

Good  wheaten  flour  should  be  sweet  and 
free  from  acidity.  It  should  not  lose  more 
than  from  6  to  12  per  cent,  by  being  carefully 
baked  in  a  stove ;  should  exhibit  no  trace  of 
bran  even  when  pressed  smooth  vrith  a  pol- 
ished surface ;  and  its  cohesiveness  should  be 
so  great  that  on  being  squeezed  in  the  hand 
the  lump  should  be  some  time  before  losing  its 
shape.  The  colour  of  good  flour  is  white,  or 
vrith  a  very  slight  tinge  of  yellow.  There 
should  be  no  lumps  in  it,  or  if  any  exist  they 
should  at  once  break  down  on  slight  pressure. 
When  the  flour  is  made  into  a  paste  with 
water,  its  quality  may  bo  judged  of  by  the 
tenacity  of  the  dough,  the  length  to  which  it 
may  be  drawn  into  a  thread,  or  the  extent  to 
which  it  may  be  spread  out  into  a  thin  sheet. 
The  nutritive  value  of  flour,  as  far  as  gluten 
is  concerned,  may  be  determined  by  the  fol- 
lowing method  :  About  500  grains  of  flour  are 
made  into  a  stiff  dough,  and  by  tender  mani- 
pulation carefully  washed  under  a  stream  of 
water.  The  gluten  remains,  and  when  it  is 
baked  it  expands  into  a  clean-looking  ball, 
which  should  weigh,  when  dried  thoroughly. 


PLO  (2 

64  gnuDi.  Bad  flour  makes  ■  thin  rop;  glu- 
ten, which  is  very  difficult  to  deal  with,  and 
h«>,wheii  bated  a  dirty  brown  colour. 

Tbe  pmoticsl  teit  for  doterminicig  the  qual- 
ity of  flour  ii  to  miike  a  loaf  with  it.  see  if  it 
be  ncid  when  frc(h  (best  flour,  althougli  not 
neid  to  ibe  tnste.  givet  an  aciil  loaction  with 
the  test-pa]ier),  iiiid  how  soon  it  becomes  so,  if 
the  colour  be  good,  and  the  cieing  satisfactory. 
Old  iind  changed  Auur  doci  not  riae  well  It 
gitei  a  yellowish  colour  to  the  bread,  onJ 
ipeodily  becomes  acid. 

jiduluraliiim  uf  /Vour.— The  flour  of  wheat 
i>  adulterated  with  the  flour  from  cheaper 
HubstanceB,  such  ai  beans,  peas,  maiio,  oata. 
rye,  barley,  and  potato,  and  in  some  countries 
with  rice,  buckwheat,  millet,  linseed,  &c. 
Tlie  inicenil  adulterant)  which  have  beeu 
found  are  alum,  sulphate  of  lime,  bone-dutt, 


granules  of  wheat  «tareh  (fig.  34)  are  030 
miUimetreB  ia  diameter  {or  -0015  inch),  and 
are  thus  intcrrnediate  in  size  between  potato 
■e  Wheat,  Kice,  ic 
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granules  being  the  heaviest,  KtUe  fin,  u 
that  a>  )aon  as  a  deposit  ihowi  ittelf,  brfm 
the  liquid  clean  completely,  the  tnptnuluit 
Quid  is  decanted  otf,  the  deposit  taken  ud 
■uipended  in  water,  and  the  une  ftvm 
repeated  four  or  fire  time*,  the  iiiai«l> 
being  examined  by  the  microscope.  TMipit- 
cees,  it  is  said,  will  detect  one  pert  c(  poiiu 
starch  in  a  hundred  of  wheat  flour.HJoori. 
de  Pharruac.,  3d  Series,  xv.  241.) 

Cheaiical  JSxamitiation  of  Flour.— Thi  !f\- 
lowingtablegiies  thacompotitioaof  ion.  It 
will  be  obserred  that  the  difierent  sutliorida 
fairly  agree  of  fat,  water,  and  sOEir,  bil  lit 
Hih  in  Peligot'i,  Letheby's,  and  Paym'i  lul' 
yaia  is  much  too  bigh. 


Analym  of  Flou\ 


fntermny  bo  estimated  by  dijin(i?' 
gnunmo  in  a  platinum  dish,  in  tbe  ntsil'V 
upon  a  watei^balh.  The  water  natonlljp'- 
sent  in  fluur  would  appear  to  »aij  from  H  " 
17  per  cent.  Tlie  same  sample  Irani  ip. 
should  not  yield  more  than  07  percftt-J 
ash.  If  it  yields  as  little  aa  even  1  per  K«<- 
Hdultoratioii  should  be  inspected.  HewH" 
detection  of  mineral  iubstances  is  utid>it*f 
audeasy.  A  determination  of  the  faliah" 
may  be  made  by  treatment  with  etbfr.  « 
mixed  with  oats  or  moiie.  tbe  tit  "OiU  *• 
cT^ftf  tbe  normalsmount ;  if  mixed  with  n^ 
it  wonld  be  undtr. 

A  hundred  grammes  of  ilonr,  secer^  ** 
Mr.  Wanklyn,  yields  an  extract  to  cold  n<^ 
weighing  4  69  grammes.      Iti  «)inpo>it»"  ' 


Mr.  Wanklyn  recommendi  the  doW*^ 
tion  of  gluten  by  his  well-known  unW* 
process.  For  this  pDrpose  20  millis»»*'| 
of  flour  ITS  put  into  a  retort  and  ii^"'* 


X  AiALTHis,  &0.).  and  the  diatillfttei 
riMd.  TweDtymUligcammetof flouigive 
iQlignmmei  of  aminonui  i.e.,  100  porta 
ir  Tidd  1-2  pula  of  mnunoniii.— (Wakk- 


the  ditectian  of  aluta   in  flanr,  Me 

ikM  {Trtm<Uoda)—A   puuite  which 

Tie  m»t   commoD   ii    the  DMonia 
Inx,  or  liier-flalie.     Stt  DiHTOMATA. 
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tioD  hid  upon  the  mortality  of  (he  metropotia. 
The  death-nte  in  Laudon,  far  the  week  end- 
ing December  6,  wu  23  per  1000 ;  in  the  fol- 
loniDg  week,  wheo  the  !og  wu  prevailing,  ths 
f«to  roee  to  27  ;  and  in  the  week  slteTwardi, 
ibe  fuU  effect  of  tlie  fog  ii  >hown  by  the  re- 
markable  death-rate  of  38  per  1000.  The 
ieathi  returned  from  phthiaia  and  diaeues  of 
the  reipiratory  organs  in  the  aame  week*  were 
520,  764,  1112  respeetively.  That  thi»  altered 
death-rate  waa  not  occaaioned  bf  the  cold 
which  accompanied  the  fog,  ia  ahown  by  tho 


t  in  lar, 


'  popnlar  article  of  diet  in  Scotlanil  and 
t  The  hoaka  of  oala,  with  the  alarchy 
In  adhering  to  them,  are  aeparated 
the  reat  of  the  grain  sod  ateeped  in 
'  for  one  or  two  days  nntil  the  mau 
nta  and  beeomea  aouriah.  It  ia  then 
Hd,  and  the  liquid  boiled  down  to  the 
iltaea  of  giaeL  The  huak  containa  be- 
1 G  and  7  per  cent,  of  aaline  matter.     Sre 

«K,  Bloody— The  bloody  flnx  waa  the 
ad  Tnlgar  name  for  dyaentery,  and  in- 
(or  any  diicharga  from  the  bowels  ac- 
■ued  witb  blood.    See  Dtsintekt. 

T-PoUoB— Many  of  the  oommon  fly- 
n  contain  anenic,  the  ordinary  ingreili- 
bdng  either  a  atroag  aolution  of  white 
litiweetened,  or  a  mixture  of  aaccbarioe 
<n  and  orpiment.  There  ia  alao  a  Sy- 
lar  made  of  the  suboxide  of  araeaia 
dwithaweeta.  AI!  the  abore  are  poison- 
aail  hare  mccideQUll;  cauied  fatal  effects  I 

»  that  auch  deadly  aiibatancea  ahould  I 
Bplofeil  aa  fly-killers,  for  the  following 
pnnds  are  equally  efficaotoua,  but,  as 
■  man  ia  concerned,  harmleas  iu  ordinary 

Qqaasia  chipi,  i  oz.;  water,  1  pint. 
"W  with  tr«aele. 

Bitck  pepper,  Iteaapoouful;  brown  augnr, 
■pHHifuIi ;  cream,  4  teaspoonfula. 
nura  of  either  of  the  above  eipoeed  in  fit 
••  tafodly  decrease  the  uninber  of  fliea  in 

^'Rl— That  foga,  especially  if  dense  and 
•ojed,  are  very  injuriou*  to  public  healtt 
1  an  be  no  qneaiion,  and  (he  followin; 
'nufnlly  iUoatnte  the  truth  of  this  stste- 

na  the  8th  of  December  until  the  Vitl 
intma  month,  1S73,  London  waa  viaitec 
k  >  thkk  denae  fog,  and  the  Begiatrar- 
iM'i  ntuni  ahoTs  tha  effect  this  viaita- 


weather  waa  equally  cold,  but  where  there 
wai  no  fog,  the  increaae  in  the  mortality  whs 
■light  compared  with  that  which  occurred  in 
London.  The  mean  of  the  deaths  registered 
in  London,  in  the  two  weeks  ending  Decem- 
ber 20,  showed  an  increaae  of  41  f 


a  the 


le  firat  » 


of  the  month.     The  correspond 

the  aeventecn  other  large  Englisli  towna  waa 

only  8  per  cent.     The   cattle-ahow  »u  held 


Lg  this  week,  i 


>t  the  ai 


Dials  aufTered  severely,  several  dying  in  cc 
I  quence  of  the  thicknsas  of  the  atmoaphere. 
Dr.  Angua  Smith  found  20'83  per  cent,  of 

oiygen  in  a  denae  fog,  "auch  aa  has  rarely 
^  visited  Manchester."     (The  amount  contained 

in  a  favourable  specimen  of  air  he  gives  aa 

being  20-96.)   Ste  Ala. 


Tola  Graai— 


aubsti 


t  Llvl 


■n  of  fever.     Thus  whei 

nmunicated  by  /om,(«, 

ly  be  conveyed  from  plaei 

en,  boiea,  ic,  and  from  these  sabstances 

1  speoiSc  germ  communicated  to  a  healthy 


e  say  typhua  i 
e  mean  that  1 
pLicein  clothes 


—Food  maybe  dcfineil  aa  a  substance 


tential  energy,  wliich  n 
manifeata  itself  in  the 


capable 


iiidatioi 


■esaary 


I    tlie 


which  takes 
place  in  the  aainial  economy.  Food,  to  pro- 
perty deserve  that  title,  roust  eonabt  of  tliesc 
two  classes,  tlie  organic  and  the  inorganic  ;  for 

featation  of  energy. 

Irrespective  of  eii)eriment,  there  are  two 
great  aonrcea  of  knowledge  from  whence  we 
may  with  considerahle  accuraoy  predicate  the 
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necessary  elements  of  the  food  of  man  or  ani- 
mals; that  is,  first,  the  composition  of  the 
l>ody  itself ;  secondly,  the  composition  of  the 
simple  aliment  it  receives  in  early  life ;  for  the 
components  of  the  hody  must  be  built  up  from 
the  outer  world,  and  the  food  the  body  re- 
ceives whilst  growing  must  contain  all  the  ele- 
ments necessary  to  form  the  tissues.  But  as 
nothing  in  nature  is  pure,  neither  the  invi- 
sible air  nor  the  transparent  water,  still  less 
more  complex  substances,  it  is  probable  that 
the  traces  of  certain  substances  found  in  very 
small  quantities  in  human  and  animal  bodies 
are  purely  accidental,  and  not  essentiaL 

The  human  body  contains  the  following 
substances,  which  may  be  deemed  essential : 
Carbon,  hydrogen,  oxygen,  nitrogen,  sulphur, 
phosphorus,  chlorine,  sodium,  potassium,  cal- 
cium, magnesium,  iron,  fluorine,  and  smaller 
quantities  of  silicon,  manganese,  aluminum, 
and  copper,  which  are  possibly  merely  acci- 
dental imx)urities. 

The  first  nutritive  fluid  the  young  of  the 
higher  animals  receive  is  milk,  and  from  this 
fluid  bone  and  muscle,  nerve  elements,  and 
other  tissues  are  capable  of  being  formed,  a 
fact  which  every  one  axn  verify. 

Now,  milk  contains  the  types  of  the  two 
chief  classes  of  organic  substances  which,  ac- 
cording to  the  great  generalisation  of  Liebig, 
are  the  essentials  of  food — viz.,  nitrogenous 
nubstanceSy  represented  by  casoine  and  other 
albuminoid  components  ;  and  saccharine  and 
liydrocarbonaceous  bodies,  represented  by  su- 
giu*  and  fat,  all  being  associated  with  water  and 


salts ;  the  latter  are  especially  combinatioiw 
of  calcium,  magnesium,   sodium,  potasnani, 
and  iron,  with  chlorine,  phosphoric  acid,  and 
in  smaller  quantities  with  sulphuric  add. 

It  then  appears  a  just  method,  one  sup- 
ported by  reason  and  known  facts,  in  elawfy- 
ing  foods,  to  take  as  a  leading  principle  tbe 
constitution  of  milk,  but  without  losiDg  ii{^ 
of  other  considerations.    Thus— 

1.  Inorganic  Mattebs,  comprising  mia 
and  salts. 

2.  Organic  Matters.  (L)  Non-nUroga- 
ous.  (a.)  Hydrocarbons  or  Fai».— SuUtancei 
containing  carbon  and  hydrogen  in  eombitt- 
tion  with  only  a  small  amount  of  ozjgen. 
(6.)  Car6o-£r^dra^es.— Substances  in  which  ear* 
bon  exists  with  oxygen  and  hydrogen,  tiuM 
latter  always  being  in  the  proportion  to  focn 
water.     (2.)  Nitrogenous  Matters, 

Inorganic  Con8Tituent8  of  Food. 

TTo^'.— Water  itself  is  not  a  force-prodiw- 
ing  agent,  but  as  the  body  contains  no  leu  thai 
15^  lbs.  of  water,  and  twice  this  amount  daily 
ebbs  and  flows,  its  importance  is  manifti^ 
Water,  indeed,  is  concerned  in  almoit  emj 
physiological  action,  and  is  an  absolute  neoei* 
sity  of  life.  It  lubricates  the  tissues,  oonve;* 
and  distributes  the  food  throughout  tiie  tjt 
tem,  removes  effete  matter,  and  by  its  enp^ 
ration  maintains  the  body  at  a  constant  tes* 
perature. 

Mineral  Matters  of  Food,— The  foIloiri»g 
table  from  Liebig  will  give  a  good  idea  of  the 
relative  importance  of  the  saline  matten  f^ 
the  blood. 


Percentage  Coitposition  of  the  Mineral  Matters  of  Blood. 


Man. 

31-79 

55-66 

3-33 

9-22 

Pig. 

36-50 

49-80 

3-80 

9-90 

Dog. 

36-82 

56-24 

207 

6-87 

Fowl. 

47-26 

48-41 

2122 

2-11 

Sheep. 

1 
Ox. 

14-04 

3-64 
22-8J 

Phosphoric  acid 

Alkalies 

Alkaline  earths  .... 
Mineral  acids  and  oxide  of  iron 

14-80 

6679 

4-87 

24-54 

Total    .... 

100-00 

100-00 

100-00 

100-00 

100-00 

lOOHIO 

Lime,  usually  in  the  form  of  phosphate, 
forms  almost  entirely  the  ash  of  milk.  It  is 
nofc  only  present  in  the  hard  structures  of  the 
body,  as  the  bones  and  teeth,  but  it  also  enters 
into  the  composition  of  the  flesh ;  and  indeed 
there  is  no  tissue  in  which  it  is  entirely  ab- 
sent. And  there  is  good  reason  for  believing 
that  no  cell-growth  can  take  place  without  it. 
In  the  lowest  forms  of  infusorial  life  we  find 
earthy  phosphates. 

Chlorine  acts  on  the  albuminates,  iron  is 
required  for  the  red-blood  corpuscles,  and 
tliere  are  no  secretions  which  do  not  contain 


the  alkalies  in  the  form  of  chlorides  or  CB^ 
bonates,  or  both ;  in  short,  it  may  be  inferni 
that  at  least  the  alkalies,  phosphoric  uHk 
chlorine,  the  salts  of  lime  and  magnesia,  ui 
small  quantities  of  iron  are  necessary  fo  Ai 
purposes  of  healthy  nutrition. 

Organic  Matters  op  Food. 

(1.)  Non-nitrogenous,  (a.)  ffpdroeaoAm 
or  Fats.—F&ta,  chemically  considered,  comirt 
of  a  fatty  acid,  in  combination  with  a  radkili 
and  the  following  may  be  given  ai  the  pc^ 
contage  composition  of  the  chief  fatty  pri» 
ciples : — 
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79 

a 11 

10 

100 

nnla  answering  to  the  above  con- 
H„0. 

D  function  of  fat  is  most  decidedly 
the  heat  of  the  body;  it  has,  more- 
in  mechanical  offices  to  perform. 
Some  considerable  doubt  exists  as 
fai  and  starch  are  nutritively  con- 
The  most  recent  experiments  of 
r  and  Voit  (Zeitschrift  fUr  Bio- 
135-540)  answer  the  question  de- 
he  negative,  so  far  as  the  dog  (Car- 
xmcemed.  They  assert  that  in  no 
fat  formed  from  a  carbo-hydrate, 
y  from  albuminous  matters,  and 
elation  between  the  starch  ingested 
.  deposited.  Thus  some  of  the  re- 
ir  experiments  are  exhibited  in  the 
iUes:- 


M«t 

Tm  dcpodted  flrom  the 

dwoniixaed. 

24 

24 

IV3 

22 

n  that,  although  twice  as  much 
gested,  the  same  quantity,  or  even 
is  deposited. 

»wing  table  is  still  more  striking, 
tat  with  equal  quantities  of  starch, 
ing  quantities  of  meat,  the  amount 
arly  rises  in  exact  proportion  to  the 
meat  decomposed,  which  certainly 
ture  of  a  positive  proof  of  the  ori- 
rom  albumen : — 


k    daoouipoMd. 

211 
(S44) 

608 
1469 


F»t  itcpocited  n«p<MritofFkt 

frau  Stiuch  or  odeoiMtvU 

AJbumeu.  trum  (1). 

24 

(S9)  '69 

!>h  ♦  7 

112  132 


ses  with  Henneberg,  that  100  parts 
«t  give  11*2  of  fat. 
ds  the  manifestation  of  energy,  it 
omed  from  these  experiments  that 
>f  starch  are  equivalent  to  100  of 

KhHjfdrateM, — The  oxygen  and  hy- 
Btained  in  these  substances  are 
1  the  carbon  in  the  proportion  to 
,  hence  their  name,  carbo-hydrates. 
under  this  head  are  such  sub- 
itarch,  grape-sugar,  sugar  of  milk, 
n,  dextrine,  cellulose,  &c 
o-hydrates  are  mainly  decomposed 
em  into  carbonic  acid  and  water. 
ot  formed  from  the  carbo-hydniU:8, 
jestion  of  starchy  matters  protects 
m  decomposition :  in  other  words, 
*h.  matters  be  given,  the  matters 


required  for  respii-ation,  &c.,  will  be  deri\  ed 
from  the  fat ;  but  if  starch  be  present,  tho  fat 
will  be  sx>ared ;  so  that  though  they  are  not 
mutually  replaceable,  yet  there  is  a  very  inti- 
mate connection  between  them.  Besides  being 
excreted  in  the  form  of  carbonic  acid  and 
water,  it  is  probable  that  we  obtain  from 
them,  entirely  or  almost  so,  lactic  acid,  which 
without  doubt  plays  an  important  part  in  the 
human  body. 

The  caloxifio  power  of  the  carbo-hydrates  is, 
as  previously  stated,  considerably  less  than 
that  of  fat.  Tlus  point  is  illustrated  by 
Tables  I.  and  II. 

(2.)  NUrogenoits  Constituents  of  Food, — The 
body  requires  to  be  freely  supplied  with 
oruank  nitrogenous  matter,  for  it  is  not  from 
the  nitrogen  of  the  atmosphere  that  we  obtain 
our  supply,  as  formerly  imagined.  The  nitro- 
genous compounds  contained  in  food  are 
usually  divided  into  two  classes— (1)  The 
albuminous  or  proteine  group;  and  (2)  the 
gelatinous  principles. 

The  former,  when  subjected  to  tho  action 
of  an  alkali  and  heat,  yield  proteine— 9l  sub- 
stance discovered  by  Mulder,  and  containing 
the  four  elements,  carbon,  hydrogen,  oxygen, 
and  nitrogen.  Whilst  from  the  latter  no  pro- 
teine can  be  similarly  procured.  The  proteine 
compounds  comprise  albumen,  fibrine,  caseine, 
viteUine,  globuline,  syntonine,  vegetable  albu- 
men, vegetable  fibrine,  vegetable  caseine. 

The  gelatinous  principles  are  gelatine  and 
chondrine.  These  substances  contain  no  phos- 
phorus, and  their  aqueous  solutions  possess 
the  property  of  gelatinising  upon  cooling. 

It  has  already  been  shown  that  a  portion  of 
the  nitrogenous  constituents  of  food  are  con- 
verted into  fat;  and  it  is  allowed  that  the 
main  source  of  muscular  energy  is  the  oxida- 
tion of  non-nitrogenous  substances.  But,  as 
Dr.  Parkes  remarks,  the  "proposition  is  not 
impeached,  that  the  presence  of  nitrogen  in  an 
organised  structure,  and  its  participation  in 
the  action  going  on  there,  is  a  necessary  con- 
dition for  the  manifestation  of  any  force  or 
any  chemical  change."  Various  experiments 
of  great  accuracy  have  shown  that  the  nitro- 
genous tissues  determine  the  absorption  of 
oxygen,  and  **  without  the  participation  of 
nitrogenous  bodies  no  oxidation  and  no  mani- 
festation of  force  is  possible.'* 

TABLE  I.— Calorific  and  Mdtive  Powers 
of  10  Grains  of  the  Substance  in  its 
natural  state  (Letheby). 


Grape-sugar 
Lump-BUfTur 
Arrowroot    . 
Butter 
lietf  fat 


Lbs.  at  W&ter  Lh*.  lifted 

zklaed  1*  F.  1  Foot  hi«h. 

8-42  0,500 

8  61  6.647 

10  06  7,766 

18-60  14,421 

20  01  10,142 
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T^VBLE  II.— Thermotic  Power  and  Mechanical  Energy  of  10  Gralni  of  the  Material 
its  natural  condition,  when  completely  burnt  in  Oxygen,  and  when  oxidised  ii 
Carbonic  Acid,  Water,  and  Urea  in  the  Animal  Body  (Frankland). 


^T  .  —   _     _•   Wi*.»  1 

Pounds  of  Water  raised 
V  Fahr. 

Pounds  lifted  1  Foot 
high. 

1 

Percent 
of 

Name  of  Food. 

When 

When  oxi- 

When      <  When  oxi- 

Water 

in 

burnt  in 

dised  in  the 

bumt  in 

dise«l  in  the 

MateriaL 

Oxygen. 
18-68 

Body. 

Oxygen. 

Body. 

Butter 

18-68 

14  421 

14-421 

15 

Cheshire  cheese     . 

11-95 

11-20 

9-225 

8-649 

24 

Oatmeal 

10-30 

1010 

7-952 

7-800 

15 

Wheat-flour  . 

10-12 

9-87 

7-813 

7-623 

15 

Peameal 

1012 

9-67 

7-813 

7-487 

15 

Arrowroot 

10-06 

10-06 

7766 

7766 

is 

Ground  rice  . 

9-80 

9-52 

7-666 

7-454 

13 

Yolk  of  egg   . 

8-82 

8-60 

6-809 

6-659 

47 

Lump-sugar  . 

861 

8-61 

6-649 

6-649 

19 

Grape-sugar  . 

8-42 

8-42 

6-510 

6-510 

20 

Entire  egg  (boiled) 

613 

5-86 

4  732 

4-526 

62 

Bread-crumb . 

674 

5-62 

4-431 

4-263 

44 

Ham  (boiled) 

6-09 

4-30 

3-929 

3-321  . 

M 

Mackerel 

4-60 

414 

3-651 

3-200 

71 

Lean  beef 

3  03 

3-66 

3111 

2-829 

71 

Lean  veal 

3-38 

3-01 

2-609 

2324 

71 

Guinness' 8  stout    . 

277 

277 

2138 

2-188 

88 

Potatoes 

2-60 

2-56 

2007 

1-987 

73 

Whiting 

2-32 

2-03 

1-791 

1*569 

80 

Basses  ale 

1-99 

1-99 

1-536 

1-536 

88 

White  of  egg 

172 

1-48 

1-328 

1143 

88 

Milk      . 

170 

1-64 

1-312 

1-246 

87 

Carrots  . 

1-36 

1-33 

1-050 

i-a^i 

86 

Cabbage 

1-12 

1-08 

0-864 

0-834 

89 

The  main  elimination  of  nitrogenous  sub- 
stances takes  place  as  urea, and  it  was  thought 
that  the  amount  of  urea  evolved  was  a 
measure  of  the  destruction  of  the  organised 
or  nitrogenous  part  of  the  muscular  tissue ; 
but  various  experiments,  especially  those  of 
Dr.  Parkes,  have  conclusively  proved  that  the 
amount  of  urea  eliminated  depends  upon  the 
nitrogenous  substances  ingested,  and  not  upon 
the  amount  of  work.  The  muscle,  instead  of 
oxidising,  and  therefore  losing  its  substance 
during  labour,  actually  appropriates  nitrogen 
and  grows. 

The  true  food,  then,  of  man  consists  of  water, 
salts,  nitrogenous  matters,  carbo  -  hydrates, 
and  fats.  J^Ian  can  live  for  a  short  time  on  a 
diet  without  carbo-hydrates,  but  to  keep  in 
health,  he  must  be  supplied  with  a  proper 
proportion  of  the  whole  of  the  principles 
mentioned ;  besides  which,  experience  proves, 
his  diet  must  be  varied  from  time  to  time, 
either  by  substitution  of  different  aliments, 
or  by  different  modes  of  preparation  of  the 
same  aliment. 

It  is  concluded  that  an  average  adult,  per- 
forming moderate  labour,  requires  daily  4  oz. 
of  dry  nitrogenous  matter  (exclusive  of  gela- 


tine), and  combined  with  at  least  foarorf«t 
times  its  weight  of  carbonaceous  priociplei.i' 
which  one-tenth  consists  of  fat  (it  is  MkK^ 
however,  if  this  latter  proportion  bedouliM 
Vegetables  containing  salts  of  potash  ni^ 
form  an  integral  part  of  the  diet  Tb* 
hundred  grains  of  mineral  matter  muii  ti 
carried  with  the  food ;  and  the  total  uaaui 
of  water  daily  consumed  (including  tliat  ea 
taincd  in  what  is  usually  considered  diy  io^ 
should  not  be  less  than  three  pints. 

For  the  practical  application  of  tlMi 
principles,  see  Dietaries,  Exercise,  &e. 

Food,  Inspeotion  of—  CoosideiiU 
powers  are  given  to  sanitary  officers  vil 
regard  to  the  inspection  and  seizure  of  V 
wholesome  foods,  though  it  does  not  9ff^ 
clear  how  such  foods  as  flour  and  milk  est) 
known  to  be  unwholesome  without  analgia 

**  Any  medical  officer  of  health  or  inspsit 
of  nuisances  may  at  ail  reatonable  tmm\ 
spect  and  examine  any  animal,  carcase,  na 
poultry,  game,  flesh,  fish,  fruit,  vegettUi 
com,  bread,  flour,  or  milk  exposed  for  a 
or  deposited  in  any  place  for  the  porpoM 
sale,  or  of  preparation  for  sale,  and  i 
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for  the  food  of  man,  the  proof  that  the  game  suoh  officer   has  reason  for   believing   that 

▼u  not  exposed  or  deposited  for  any  such  there  is  kept  or  concealed  any  animal,  car- 

porpow,  or  was  not  intended  for  the  food  of  case,  meat,  poultry,  game,  flesh,  fish,  fmit, 

BOD,  resting  with  the  party  charged ;  and  if  vegetables,  com,  bread,  flour,  or  milk  which 

U17  nieh   animal,    carcase,    meat,    poultry,  is  intended  for  sale  for  the  food  of  man,  and 

pme,  flesh,    fish,    fruit,    vegetables,    com,  is   diseased,  unsound,    or   unwholesome,  or 

Vreid,  flour,  or  milk  appears  to  such  medical  unfit  for  the  food  of  man  ;  and  to  search  for, 

officer  or  inspector  to  be  diseased,  or  un-  seize,  and  carry  away  any  such  animal  or  other 

noDdfOr  unwholesome,  or  unfit  for  the  food  of  article,  in  order  to  have  the  same  dealt  with 

■ID,  he  may  seixe  and  carry  away  the  same  by  a  justice  under  the  provisions  of  this  Act. 

huuelf  or  by  an  assistant,  in  order  to  have  the  '*  Any  person  who  obstructs  any  such  officer 

■me  dealt  with  by  a  justice. "—(P.  H.,  s.  116.)  in  the  performance  of  his  duty  under  such 

"If  it  appears  to  the  justice   that   any  warrant  shall,  in  addition  to  any  other  punish- 

uumtl,  carcase,  meat,  poultry,  game,  flesh,  ment  to  which  he  may  be  subject,  he  liable  to 

fch,  fruit,  vegetables,  com,  bread,  flour,  or  a  penalty  not  exceeding  £20.'*— (P.  H.,  s.  119.) 

■ilk  10  seized  is  diseased,  or  unsound,  or  With  regard  to  the  inspection  of  slaughter- 

Qwholesome,  or  nnfit  for  the  food  of  man,  houses,  &o.,  see  Slaughterhouses. 

WM  condemn  the  nme   and  order  it  to  root-Ponnd.,  root.Toii«-S«  Exer- 

^  tatroyed,  or  eo  iiMpo^  of  at  to  prevent  ^^          4^ 
It  mm  being  exposed  for  sale  or  used  for 

"eh  food ;  and  the  person  to  whom  the  same  FootaorenoMi  —  Soldiers  on  the  march 

^dongi  or  did  belong  at  the  time  of  sale,  or  ^^  pedestrians  often  become  footsore,  which 

fif  expowire  for  sale,  or  in  whose  possession,  ^""es  from  undue  pressure,  chafing,  riding  of 

«  on  whose  premises  the  same  was  found,  *^®  *o«8,  from  faulty  boots,  or  bad  socks  or 

■WI  be  liable  to  a  penalty  not  exceeding  stockings.    Many  plans  have  been  adopted  to 

fiD  for  ererv  aninuO,  carcase,  or  fish,  or  piece  prevent  this.    One  is  to  bathe  the  feet  before 

fif  Best,  flesh,  or  fish,  or  any  poultry  or  game,  starting  in  hot  water,  to  which  a  little  salt 

« for  the  parcel  of  froit,  vegetables,  com,  *^^  »1^°*  ^*^6  ^®«^  added,  or  just  before  the 

^  or  flour,  or  for  the  milk  so  condemned,  niarch  dip  the  feet  in  hot  water,  wipe  them 

«•  it  the  discretion  of  the  justice,  without  ^»  ^^^  *^«»  ™^  "^^^  "oft  soap  until  the 

*fce  infliction  of  a  fine,  to  imprisonment  for  a  ^^^  ^^^^  la*^®^ »  *^e»  P^*  ^^  *^e  stocking, 

♦om  of  not  more  than  three  months.  ^^  *^®  ^**®  ^^^  *^®  Germans  found  an  oint- 

**The  justice  who,  under  this  section,  is  ^^^^  composed  of  1  part  of  tannin  and  20 

•ipowered  to  convict  the  offender  may  be  P*^    o^    zinc-ointment   exceedingly  useful, 

iitter  the  justice  who  may  have  ordered  the  Should  the  feet  be  sore  at  the  end  of  the  day, 

■We  to  be  disposed  of  or  destroyed,  or  any  *^ey  al^o^ld  be  wiped  with  a  wet  cloth,  and 

«ft» justice  having  jurisdiction  in  the  place.*'  *^en  robbed  with  tallow  and  spirits  mixed  in 

i      Hf.  H.,  a.  117.)  *^®  palm  of  the  hand.     For  soldiers,  Parkes 

I        "Any 'person  who  in  any  manner  prevents  advises  that  the  stockings  should  be  frequently 

[     ^r  aedical  officer  of  health  or  inspector  of  washed,  and  then  greased, 

f ■     nnniis  from  entering  any  premises  and  in-  Form  of  Rent  -  Charge  —  See  Rent- 

^     ipietiiig  any  animal,  carcase,  meat,  poultry,  Chabge. 
\     liBe,  flesh,    fish,    fruit,    vegetables,    com, 

f;  -  Wttd,  flonr,  or  milk  exposed  or  deposited  ^o™  of  Voting  Paper-^^;  Votes, 

I"     fcrthe  purpose  of  sale,  or  of  preparation  for  Voting. 

■      ■fc,  sod  intended  for  the  food  of  man,  or  Forms  of  Notioe  for  the  Abatement 

;     »ho  obstructs  or  impedes  any  such  officer  of  Nuisanoe»—&e  Nuisances. 

•  iaqteetor,  or  his  assistant,  when  carrying 

J   *klD  exeeution  the  provisions  of   this  Act,  Foundlings   are   children   of   unknown 

' .   AUl  be  liable  to  a  penalty  not  exceeding  parentage,  who  have  been  found  in  the  streets 

r     ft'^— (P.  H.,  s.  118.)  or  elsewhere,  or  have  been  deposited  at  the 

i       "On  complaint  made  on  oath  by  a  medical  gates  of  foundling  hospitals.    Children  also 

t     iAeer  oi  health,  or  by  an  inspector,  or  other  abandoned  by  their  parents   under   certain 

[    iflicr  of  a  local  authority,  any  justice  may  conditions  come  in  France  under  the  denomi- 

-..  pttt  a  warrant  to  any  such  officer  to  enter  nation  of  foundlings.      Foundling   hospitals 

'  ttf  hulding  or  part  of  a  building  in  which  are  of  very  ancient  date.     A  species  of  found- 

.    «_______ ling  hospital  was  erected  at  Milan  in  787,  and 

^   •neprorlsiooora£20penaltjforthej>oM«s«ton  in  the  middle  ages  most  of  the  Continental 

'  *'*«so«ad  food,  andonlyone-foarth  of  that  sum  for  cities  possessed  one.     A  foundling  hospital 

KISSp^^SS^  £nSU''a''^lSS'',a  wa.  projected  in  London  by  Thoma.  Cor«a. 

^.^  ^  sea-captain,  and  opened  in  1756.     It  sue- 
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cours  annually  about  500  children.  A  found- 
ling hospital  was  also  established  in  Dublin, 
1704  ;  but  owing  to  the  great  mortality  among 
the  inmates,  and  from  moral  considerations, 
the  internal  department  was  closed  by  order 
of  Government  in  1835.  In  Moscow  there  is 
an  institution  of  this  kind,  which  was  founded 
by  Catherine  II.,  and  receives  about  12,000 
children  annually.  Foundling  hospitals  are 
carried  to  excess  in  France.  In  1790  found- 
lings were  declared  to  be  the  children  of  the 
State,  and  previous  to  that  date,  and  since, 
hospitals — some  with  turning-boxes  {tours)^ 
and  some  without — have  been  established  all 
over  Franco.  In  1784  there  were  40,000  suc- 
coured ;  1819,  90,346  ;  1826,  118,305  ;  1830, 
118,073 ;  and  1833,  129,699.  This  great  and 
progressive  increase  alarmed  the  Government, 
who  accordingly  suppressed  in  the  course  of 
five  years  165  depositing-pluces,  with  the  ef- 
fect of  reducing  the  figures  to  95,624.  Since 
then,  the  number  of  infants  found  in  the  turn- 
ing-boxes or  in  the  streets  has  been  almost 
stationary.  In  1845  the  number  of  births  was 
973,465,  and  the  admitted  foundlings  were 

Ingredients. 


25,239,  or  1  in  39.  Madame  de  TVattefille  lua 
ascertained  the  important  fact,  that  a  tenth 
of  the  French  foundlings  are  legitimfttti 
Three  to  four  thousand  children  are  re-daimed 
by  their  parents  every  year.  On  entering 
these  French  institutions,  the  newlT-bwn 
children  are  immcd^iately  put  to  nurae.  Some 
are  brought  up  by  hand,  but  where  posuble 
they  are  given  to  ik  wet-nurse,  who  i>  care- 
fully exxunined  by  a  medical  man  to  see  that 
she  is  in  good  health  and  has  a  fit  lupplf  of 
milk.  For  fear  of  substitution,  each  child hai 
a  little  silver  buckle  put  through  the  ear,  aod 
a  seal  with  certain  characters  on  it,  which  ii 
worn  until  fourteen  years  old  or  more.  At 
fourteen  years  of  age  they  are  apprentioed  to 
some  trade.  The  mortality  of  foandlingi  is 
considerable.  In  1838  ii  was  14 1)2  per  cent ; 
ten  years  later  it  had,  however,  deereated  to 
11*30  per  cent. 


—  The  foUowinj 
table,  drawn  up  from  actual  experimaiti 
performed  by  Mr.  Walker,  exhibits  a  few  of 
the  most  useful  freezing  mixtures  (CooLEir) :- 


Snow  or  pounded  ice  . 
Chloride  of  sodium  . 
Snow  or  pounded  ice  . 
Chloride  of  sodium  . 
Sal  ammoniac  .... 
Snow  or  pounded  ice  . 
Chloride  of  sodium  . 
Nitrate  of  ammonia   . 

Snow 

Hydrochloric  acid  (concentrated) 

Snow 

Crystallised  chloride  of  calcium 
Sal  ammoniac     .... 
Nitrate  of  potassa 
Water         .        .        . 
Nitrate  of  ammonia    . 
Water         .        .        . 
Nitrate  of  ammonia    . 
Carbonate  of  soda 

Water 

Phosphate  of  soda 
Nitrate  of  ammonia    . 
Diluted  nitrous  acid  . 
Sulphate  of  soda 
Hydrochloric  acid 

Snow 

Diluted  nitrous  acid  . 

Snow 

Sulphuric  acid    .... 

Water 

Snow 

Crystallised  chloride  of  calcium 

Snow 

Crystallised  chloride  of  calcium 

Snow 

Sulphuric  acid   .... 
Water 


Parts. 
2 


5 
2 

1 
12 


16 


1} 
n 

6  j 

1} 

w 
1} 


Tltennometer  sinka— 
From  any  temperature  to  -  5° 

to-1? 


From 


8 
5 
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a 


f  I 


»♦ 


»» 


»♦ 


»f 


»> 


♦♦ 


>» 


»» 


f) 


to-23° 

-f  32°  to-ZT' 
+  32°   to-5(f 

+  50°  to  + 10" 

+  50°  to  +  4' 

+  50°  to+  r 

+  50°to-21° 

+  50°  to-  0^ 
+    0°  to-41?' 

-  20°  to-eo' 
0°  to-ee* 

-  40°  to  -  73' 
-68°   to -81" 


Trijoles — A  name  given  in  Central  Amer- 
ica to  black  beans,  which,  well  boiled  in  water, 


and  taken  with  pepper,  salt,  and  fat  pork.  ■* 
extensively  used.    See  Beaxb, 
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Aogi  an  eaten  in  many  coantries.  The 
enknt  Tsriety  in  Eorope  is  the  common 
een  or  gibbons  frog,  the  Rana  etculenta  of 
niUBiii,  and  this  it  highlj  prized  in  France 
ritihiiid-l^B.  The  bull-frog  {Rana  taurina), 
utiTB  of  North  America,  is  greatly  esteemed 
the  Americans,  and  thought  to  equal 
rtk.  The  Sod^t^  d'Acclimatisation  have 
neatly  introduced  this  lai^  edible  frog  into 
iBoe.  The  South  Africans  eat  a  large  frog, 
tieh  when  cooked  looks  like  a  chicken; 
ii  variety  is  called  Matlamitlo.  The  Chinese 
d  the  natives  of  Australia  are  also  large 
imuners  of  frogs,  the  flesh  of  which  is 
id  to  be  *' delicate  and  full  of  gelatinous 
liter." 

^Iii4»— The  strict  botanical  signification 
tke  term  '*  fruit "  is  the  mature  ovary,  con- 
ouDg  the  ripened  ovules  or  seeds;  hence, 
aim  of  wheat,  oats,  &c.,  and  such  substances 

peu  and  beans,  are,  botanically  speaking, 
aiti.  Here,  however,  the  term  is  used  in  its 
eifday  and  popular  signification. 
Ordinary  fruits,  when  ripe — such  as  apples, 
•n,  peaches,  oranges,  &c.  —  are  of  little 
itritive  value,  few  of  them  containing  more 
»o  13  per  cent,  of  solid  matter.  Their  great 
He,  chemically  considered,  is  simply  made 
•  of  water ;  yet,  apart  from  their  direct 
'tritive  value,  it  is  questionable  whether 
^  are  not  occasionally,  at  all  events,  neces- 
7  for  the  health  of  man,  their  chief  value 
iig  in  their  antiscorbutic  powers,  derived 
^  the  vegetable  acids,  salts,  and  carbo- 
"drstes  they  contain. 

Fruit  has  the  effect  of  diminishing  the 
tdity  of  the  urine ;  this  is  accomplished  by 
9  vegetable  salts  contained  in  the  fruit  be- 
i&iag  decomposed  in  the  system,  and  con- 
rted  into  the  carbonate  of  the  alkali,  which 
••«  off  with  the  urine. 
Fniit  is  largely  preserved  in  bottles,  and  is 
liQally  more  or  less  noxious,  on  account  of 
B  matter  used  to  heighten  the  colour,  &c. 
Vfvt  is  the  principal  substance  thus  em- 
^ed,  and  that  the  admixture  is  not  acci- 
ntsl,  is  proved  by  the  fact  that  this  metal 
I  Dot  been  discovered  with  the  preserved 
t  fruits.  The  colour  of  preserved  limes, 
^berries,  rhubarb,  greengnges,  and  olives 
iMarly  always  intensified  by  copper. 
I  is  generally  the  sulphate  of  copper  or 
estone  which  is  employed,  and  Dr.  Hassall 
I  the  authority  of  a  manufacturer  for  stat- 

that  the  quantity  of  this  powerful  sub- 
Me  used  is  often  fully  as  much  as  60  grains 
1  gross  of  bottles  of  the  fruits,  making 
rly  half  a  grain— the  fuU  medicinal  dose— 

bottle.  The  colour  of  some  of  the  green 
ts  is  also  apparently  heightened  by  em- 


ploying bottles  of  an  intense  green  colour. 
Decoction  of  logwood  or  infusion  of  beetroot 
is  not  unfrequently  used  to  improve  the  col- 
our of  inferior  or  damaged  red  fruits. 

The  presence  of  copper  can  be  identified  in 
the  ash  by  the  tests  mentioned  in  article 
Copper.  See  aim  Apples,  Cherry,  Citron, 
Copper,  Lemon,  Lime,  Medlar,  Orange, 
Peach,  Pe-vr,  Plum,  &c.  ;  Food,  Inspection 

OF. 

Fmnigation  —  Fumigation  with  strong 
chemical  agents  — such  as  chlorine,  iodine, 
and  nitrous  fumes — is  without  doubt  of  real 
efficacy  in  the  prevention  of  contagion;  but 
it  is  doubtful  whether  the  burning  of  scented 
papers,  pastilles,  &o.,  is  of  any  actual  utility. 
It  has,  however,  been  observed  that  strong- 
smelling  aromatic  substances  prevent  niouldi- 
ness.    Set  Disinfection. 

Fungi— There  is  a  mass  of  evidence  as  to 
the  undoubted  influence  of  fungi  upon  health, 
and  their  causing  a  great  variety  of  diseases 
in  man  and  animals.  That  there  are  soniu 
filngi  which  will  grow  on  animal  tissues  may 
be  verified  by  any  one  who  chooses  to  examine 
house-flies  in  autumn.  Many  of  these  die 
from  a  fungous  growth.  The  Mutcardine^  a 
fungus,  kills  the  silkworm,  and  is  a  national 
calamity  from  time  to  time  in  silk-producing 
countries;  and  instances  are  recorded  of 
moulds,  kc,  in  the  internal  cavities  of  larger 
animals  —  e.g.,  M.  Deslongchamps  found 
mouldiness  in  the  lungs  of  an  eider  duck 
whilst  alive. — (Ann.  Nat.  History,  viii.  230.) 
Colonel  Montague  also  noticed  the  same  thing 
in  the  scarp  duck. — (lb.,  ix.  131.)  Dr.  Ben- 
nett has  observed  a  mould  growing  from 
tubercle  in  the  lungs  of  man,  and  mould  ou 
the  skin  of  the  living  goldfish.  These  in- 
stances all  establish  the  grand  fact  that  fungi 
will  attack  living  bodies.  But  much  confu- 
sion has  been  thrown  over  the  causation  of 
disease  by  fungi,  by  observers  recording  their 
experience  without  being  sufficiently  ac- 
quainted with  the  botanical  nature  of  fungi 
generally.  No  superficial  knowledge  is  of 
any  service,  for  fungi  appear  under  protean 
aspects.  "  That  it  must  be  a  matter  of  ex- 
treme difficulty  to  form  any  precise  opinion 
concerning  fungi,  without  long  experience, 
will  be  apparent  from  the  observations  of 
Fries  upon  the  genus  Thelephora,  He  asserts 
that  out  of  mere  degenerations  or  imperfect 
states  of  Thelephora  sulphurea^  the  following 
genera,  all  of  which  he  has  identified  by  means 
of  unquestionable  evidence,  have  been  con- 
structed— viz.,  Athelia  of  Persoon,  Ozonium  of 
Persoon,  Himantia  of  Persoon.  Sporotrichum 
of  Kunze,  Alylosporium  of  Link,  Xylo8troma, 
Racodium  of  Persoon,  CenUonema  of  Persoon^ 
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nnd  Bome  others.  Nees  von  Esenbeck  also 
assures  us  that  the  same  fungoid  matter 
which  produces  Scl€rotium  mycetospora  in  the 
winter  develops  Agaricua  volvaceous  in  the 
summer.  It  would  thus  seem  that  the  opin- 
ions of  those  who  have  asserted  that  the 
species  or  genus  of  a  fungus  depends  not 
upon  the  seed  from  which  it  springs,  but  upon 
tlic  matrix  by  which  it  is  nourished,  are  at 
least  specious,  especially  if  we  take  the  above 
fact  in  connection  with  the  experiments  of 
Dutrochet,  who  obtained  different  genera  of 
mouldiness  at  will  by  employing  different  in- 
fusions. He  says  that  certain  acid  fluids  con- 
stantly yield  monilias,  and  that  certain  alka- 
line mixtures  equally  produce  botrytis.*' — 
(Lind.  Veg.  King.) 

The  vegetable  parasitic  diseases  of  man  are 
many  of  them  communicable  to  animals,  and 
vice  versd.  For  example,  the  Tinea  circinatuSy 
or  ringworm,  is  contracted  frequently  from 
grooming  horses  affected  with  the  T.  tonsur- 
ans. And  **Dr.  Fox  mentions  an  instance 
of  a  white  cat,  a  great  pet  with  the  children 
of  a  family  of  nine,  which  contracted  the 
mange,  and  T.  tarsi  from  T,  tonsurans 
affecting  five  of  the  children.  The  fungus  of 
the  mange  in  the  cat  is  the  same  fungus  as 
that  of  Tinea  in  man— namely,  the  Tricophy- 
ton.'*— (AlTKEN.) 

It  is  very  probable  that  the  smuts  and 
blights  of  plants  have  an  influence  on  the 
health  of  man — at  all  events,  the  grass-smut 
{Ustilago  hypodytes),  which  causes  disease  in 
grasses  in  France,  produces  injurious  effects 
on  the  French  haymakers.  Hallier  has  made 
some  observations  on  peculiar  fungoid  bodies 
found  in  cholera  stools;  and  Sanderson  and 
Buchanan  have  cultivated  fungi  from  vaccine 
lymph.  Berkeley,  our  great  mycologist,  has 
shown  that  yeast  may  be  cultivated  in  a 
globule  of  water  surrounded  with  air,  and 
placed  in  a  closed  cell ;  it  then  fructifies.  He 
therefore  thinks  that  it  is  a  mistake  to  give 
to  mycelial  and  imperfect  states  of  fungi  spe- 
cial names,  like  those  given  below,  before  the 
fimgus  itself  has  been  identified  by  careful 
similar  cultivation. 

The  principal  vegetable  parasites  associ- 
ated in  man  with  special  morbid  states  have 
been  enumerated  as  follows : — 

1.  Tricophyton  tonsurans  vel  Achorion  Le- 
hertii  (Robin),  which  is  present  in  the  three 
varieties  of  Tinea  tondeus — namely,  T,  cir- 
cinatus  (ringworm  of  the  body) ;  T.  tonsurans 
(ringworm  of  the  scalp) ;  and  T,  sycosis  mcnti 
(ringworm  of  the  beard). 

2.  The  Tricophyton  sponUoidcs  (VoN  Wal- 
ther),  together  with  the  above,  which  are 
l>resent  in  the  disease  known  as  Plica  vel 
Tinea  Poionica. 


3.  The  Achorion  Sfih6nleinii[REHAK),mL3id 
the    Puccinia  favi   (Abdsten),   which     «iv 
present  in  Tinea  favosa  (the  honeycomb  riiy- 
worm). 

4.  The  Microsporon  mentagrophyta(GjLnvT}, 
which  is  present  in  sycotis  or  mentagn. 

5.  The  Microsporon  furfur  (Eichstadt), 
which  occurs  in  Pityriasis  vel  Tinea  Kr»- 
color, 

6.  The  Microsporon  Audovini  (Grcit), 
which  is  present  in  Porrigo  vel  Tinen  deed' 
vans  (Ahpoicia  areata), 

7.  The  Mycetoma  vel  Chionyphe  Carttn 
(H.  V.  Carter,  Berkeley),  which  givei  ri« 
to  the  disease  known  as  *'the  fungus  foot  of 
India,"  a  cotton  fungus  occurring  in  the  deep 
tissues  and  bones  of  the  hands  and  feet  ^ 
Madura  Foot. 

8.  Oidium  albicans,  or  "thrush  fungui*  rf 
diphtheritis  and  aphtha. 

9.  Cryptococcus  Cerevisice  (KuTRnfo),  Tomi* 
Cerevisice  (Turpin),  yeast  plant,  in  bladder, 
stomach,  &:o. 

10.  Sarcina  ventriculi,  or  Merismofoii^ 
ventriculi  (Robin),  in  the  stomach. 

Fungi  round  a  house  should  be  destroft^ 
if  they  are  not  edible,  as  they  not  only  waj 
be  eaten  by  children,  but  they  also  Titiate  \^ 
atmosphere  by  robbing  it. of  its  oxygen, u^ 
exhaling  carbonic  acid.*  See  MusHfifiOVS^ 
&c 

Fusel  OU,  Fousel  Oil,  Potato  Bfibtt, 
arain  Spirit  Oil,  or  Amylao  Alcohol 

(CioHiaOj).  {See  Alcohol)— This  sub«ttt» 
constitutes  the  fifth  term  of  the  aleoholii 
series.  An  offensive  strong-smelling  oil,  fio- 
duced  along  with  alcohol  during  the  feniMi- 
tation  of  grain,  potatoes,  &c. ,  on  a  large  m1^ 
and  which  gives  the  peculiar  flavour  ui 
odour  to  raw  whisky.  It  essentially  vmn^ 
of  hydrated  oxide  of  amyl,  but  trifling  irf 
variable  quantities  of  other  organic  oMr 
pounds  arc  usually  mixed  with  it.  Itistnetiv 
colourless  volatile  liquid,  with  an  acrid  haisr 
ing  taste,  a  high  boiling-point,  and  a  dnxshk* 
penetrating,  offensive  smelL  When  swallow** 
it  occasions  nausea,  vomiting,  delirium,  w 
in  any  great  quantity  is  a  narcotic  poixm. 

Public  attention  has  recently  been  di»*» 
to  this  alcohol  by  a  communication  made  \^ 
Dr.  Edgar  Sheppard  to  the  "  Times  "  (Octoter 
1873),  wherein  he  calls  attention  to  the  !i^ 
that  common  alcohol,  sold  in  the  shops  in  til 
form  of  gin,  rum,  brandy,  wine,  &c,  iioftei 
mixed  with  a   heavier  alcohol,   particoliHT 
with  amylic  alcohol  (fusel  oil),  and  that  gmk 
injury  is  produced  on  alcoholic  drinkers^ 

*  For  a  dcRcription  of  the  fungus  causing  poWa 
disease,  ue  Potato. 
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■  •dmixtuxe.  Dr.  Richardson,  in  1864  and 
1869,  in  his  special  report  on  the  physiologi- 
aetioD  of  the  heavier  alcohols  to  the  British 
lodation  for  the  Advancement  of  Science, 
»wed  the  difference  of  action  of  the  alco- 
s  ti  they  ascend  in  the  series,  and  as  the 
boo  increases,  ^e  observed,  as  a  singular 
t  evidenced  in  all  his  experiments,  that 
Bmoa  ethjlic  alcohol,  while  it  produces 
per,  does  not,  unless  it  be  long  continued, 
see  tremors  or  convulsions,  while  butylio 
1  tmjlic  alcohols  directly  produce  these 
icti.  The  tremors  caused  by  amylic  alcohol 
I  most  persistent ;  they  are  called  forth 
the  smallest  excitement,  and  complete 
iorery  from  them,  as  indicated  by  the 
«m  of  the  natural  temperature,  is  not 
iuoed,  even  when  the  alcohol  has  been 
thdravn,  in  a  shorter  interval  than  three 
71*  He  remarks,  in  his  report  in  1869,  that. 


considering  how  much  of  the  heavier  alcohols 
is  distributed  for  consumption,  it  is  possible 
that  they  (the  heavier  alcohols)  may  be  the 
cause  of  delirium  tremens  in  the  human  sub- 
ject, as  they  are  frequently  the  cause  of  that 
continued  coldness,  lassitude,  and  depression 
which  follow  the  well-known  dinner  with 
*' bad  wine.*'  This  question  is  one  of  great 
and  practical  importance,  for  how  is  it  pos- 
sible for  us  to  come  to  correct  conclusions 
respecting  the  action  of  the  different  alcohols, 
when  we  are  ignorant  of  what  particular  one 
we  may  be  administering  ? 

Fusel  oil  may  be  separated  from  spirits  by 
fractional  distillation.  A  rough  test  for  its 
presence  is  to  ignite  a  small  portion  of  the  sus* 
pected  alcohol,  and  to  place  a  cold  body — 
e.g.,  a  saucer — in  the  flame.  If  fusel  oil  be 
present,  there  will  be  a  dark  deposit  of  carbon 
on  the  saucer. 


G. 


Maetomeier— Sse  Lactoueter. 

Qmbogo—The  gum  resin  obtained  from 
BVMia  Morelia,  var.  pedicellata.  It  is  an 
ovleis  substance,  with  slight  taste  at  first, 
'wuds  acrid,  easily  powdered.  It  con- 
te  of  about  70  per  cent,  of  a  resin  which 
>  Barked  acid  properties,  gambogic  acid 
A^f),  and  is  soluble  in  alcohol,  ether, 
^pneipitat^  from  these  solutions  by  water, 
&  puD,  kc  Gamboge  is  often  adulterated 
ft  itsrch.  An  emulsion  made  with  boiling 
Aft  should  not  become  green  when  iodine 
*dU  Gamboge  is  largely  used  for  colour- 
(nreefemeatc,  &c.  (^S^  Confrctionebt.) 
^  frequently,  and  in  large  quantities,  it 
me  to  excite  severe  vomiting,  purging, 
i  othn*  symptoms  of  irritation,  as  it  is  a 
"ttfol  poison.     Sixty  grains  have  caused 

Jtol  WmvtT^See  Fever,  Ttphus. 

i<l--There  are  many  gases,  but  it  is  to 
lor  illuminating  gas  that  our  remarks  in 
•article  will  refer. 

a  17K>  a  French  engineer,  called  Lebon, 
hiished  the  first  complete  works  for  light- 
vith  gas,  the  principle  of  which  was  long 
re  this  known,  but  not  applied.  Lebon 
wood.  Other  early  attempts  at  illumi- 
ns  by  means  of  gas  were  those  made  by 
Ifardoch  in  1792,  and  afterwards  carried 
ery  successfully  in  illuminating  the  large 
ry  of  Boulton  &  Watts,  Solio  Square, 


at  the  celebration  of  the  Peace  of  Amiens, 
1802.  The  Chartered  Gas  Company,  ten  years 
afterwards,  was  the  first  to  undertake  the  ex- 
periment of  lighting  by  coal  gas  on  a  large 
scale,  and  from  that  time  to  the  present  it 
has  become,  we  may  say,  a  necessity  tu  have 
towns  lit  by  gas. 

Coal  gas  consists  of  an  important  mixture 
of  hydrocarbons  produced  by  the  destructive 
distillation  of  pit  coal,  and  contains  the  follow- 
ing bodies  :  Marsh  gas,  defiant  gas,  hydrogen, 
carbonic  oxide,  nitrogen,  vapours  of  liquid 
hydrocarbons,  and  vapour  of  bisulphide  of 
carbon.  The  yield  and  illuminating  power 
of  gas  vary  greatly  with  the  different  kinds 
of  coal  employed.  The  average  yield  may  be 
roughly  estimated  at  10,000  cubic  feet  of  gas 
per  ton. 

On  the  first  establishment  of  gasworks  much 
nuisance  was  caused  by  mismanagement,  want 
of  skill,  and,  above  all,  by  a  want  of  knowing 
how  to  turn  the  waste  products  to  account. 
The  refuse  of  some  of  the  London  gas  com- 
panies used  to  flow  into  the  Thames ;  and  at 
Paris,  fifty  years  ago,  an  enormous  basin  of 
gas  liquor  burst  and  ran  into  the  river,  causing 
an  insufferable  odour  and  poisoning  an  im- 
mense quantity  of  fish.  But  at  the  present 
time  there  is  ample  power  to  prevent  nuis- 
ances from  gasworks,  and  ample  means  to 
properly  condense  offensive  x)roducts. 

The  manner  in  which  gas  is  ordinarily  made, 
and  the  sources  of  nuisances,  are  as  foUowa; 
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The  pit  coal  is  heated  or  diHtilled  in  hollow 
flattened  retorts.  These  cylinders  are  set  in 
stacks  of  three  or  five,  arranged  in  a  brick 
fumnce ;  the  lids  are  movable,  nud  luted  on 
with  clay.  Each  retort  has  a  tube  at  its  ui)i)er 
part,  which  fomis  the  first  of  a  series  of  tubes, 
&c.,  commencing;  at  tlie  retort  and  terminat- 
ing in  the  giisomcter  or  reservoir  of  gas— vix., 
first,  the  liytlraulic  main,  in  which  the  re- 
tort tube  terminates.  The  hydraulic  main  is 
usually  half  full  uf  tar  and  moisture,  and  also 
contains  carbonate  and  hydrosulphato  of  am- 
monia. There  are  wells  or  tanks  connected 
with  the  hydraulic  main  into  which  the  tar 
flijws  over.  Secondly,  the  hydraulic  main 
i%  connected  with  a  scries  of  8eri)entino  or 
contorted  tubes,  called  refrigerators  or  con- 
densers, generally  kept  cool  by  water  flowing 
over  them.  Here  more  tar  and  moisture  is 
deposited.  From  the  condenser  the  gases 
1  ass  to  certain  purijiera,  which  usually  con- 
»ist  of  cast-iron  vessels  carrying  numerous 
l^erforated  shelves.  On  these  shelves  layers 
of  dry  slaked  lime  used  to  be  ]>laced,  but  at 
the  xircseiit  time  a  mixture  of  sawdust  and 
hydrated  ferric  oxide  is  generally  preferred. 
In  the  purifier  the  carbonic  acid,  sulphuretted 
hydrogen,  sulphocyanogen,  cyanogen,  and 
traces  of  naphthaline  arc  arrested.  The  oxide 
of  iron  is  mostly  converted  into  sulphide,  wliich 
is  used  as  a  source  of  sulphur  (2Fe5S3xH20  + 
SOa-'JFeaOsxHoO-f  3S2),  and  the  oxide  of  iron 
is  used  over  again.  Lastly,  the  gas  either 
bubbles  through  dilute  sulphuric  acid,  or  it 
passes  through  a  scrubber  consisting  of  a 
tower  filled  with  small  coke  resting  on  per- 
forated shelves,  in  either  case  losing  its  am- 
monia. It  then  passes  into  the  gasometer  for 
distribution. 

The  great  danger  of  nuisance  occurs,  without 
doubt,  when  the  scrubbers,  purifiers,  &c.,  are 
cleaned  out.  Then  there  is  a  very  powerful 
odour,  which  is  extremely  penetrating,  and 
may  spread  to  a  great  distance.  But,  besides 
the  ordinary  distillation  of  gas,  at  many  works 
they  find  it  profitable  and  convenient  to 
manufacture  sulphate  of  ammonia  somewhat 
after  the  following  process  :  The  ammonia  of 
gas  liquor  is  evaporated  or  distilled  either  in 
a  Coffey's  still  or  in  a  closed  boiler ;  in  each 
case  the  heating  agent  is  tsteam.  The  volatile 
2)roducts,  consisting  of  ammonia,  carbonic 
acid,  and  8ul])huretted  hydrogen,  are  con- 
veyed into  a  closed  chamber  or  saturator, 
which  is  generally  made  of  lead,  and  contains 
a  charge  of  dilute  sulphuric  acid;  this  ab- 
sorbs the  ammonia,  and  the  carbonic  acid  and 
sulphuretted  hydrogen  are  passed  into  the 
furnace  fire  through  a  4-inch  pipe,  having 
been  first  deprived  of  moisture  by  passing 
through  pipes  in  ooiU,  or  hj  other  means. 


When  the  acid  in  the  condenser  is  latanted 
by  ammonia,  as  shown  by  test-paper,  itMm 
alone  is  blown  through  it  in  order  to  poiifr 
it  completely  from  sulphuretted  hydn^n. 
The  alkaline  liquor  is  lastly  dnwn  off  into 
open  pans,  and  evaporated  by  means  of  iteam 
at  high  pressure  passing  through  a  cloeed  eoil 
of  pii)ing.     The  precautions  to  be  takeo  ue- 

"1.  The  transference  and  storage  of  the 
gas  liquor  in  air-tight  tanks  guarded  vith 
boxes  of  hydrated  oxide  of  iron. 

*  *  2.  The  distillation  of  the  liquor  in  nitevlf 
and  continuous  manner  in  air-tight  stilli  bj 
means  of  high -pressure  steam. 

*'  3.  The  saturation  of  the  ammonia  in  dose 
vessels,  and  the  complete  expulsion  olviV 
phuretted  hydrogen  from  the  saturated  aoln- 
tion  before  it  is  drawn  off  for  evaporation. 

**  4.  The  condensation  of  moisture  fromtiie 
sulphuretted  hydrogen  evolved  from  the  latii- 
i-ator,  and  the  conveyance  of  the  cold  diy  g&* 
to  the  furnace  fire,  where  it  is  to  be  completely 
burnt. 

"  5.  Tlie  treatment  of  the  exhausted  liqow 
from  the  still  with  cream  of  lime,  10  « to 
recover  the  residual  ammonia  by  a  Moond 
distillation ;  or,  if  the  process  be  in  operatieo 
at  a  gaswork,  the  use  of  the  residual  amnwui 
as  an  absorbent  in  the  purification  of  gai 

**6.  The  observance  of  the  greatest  care m 
regards  the  tightness  of  all  parts  of  the  ap- 
paratus."—(Lethebt.  ) 

Wherever  a  gas-burner  is  fixed,  a  tabe  to 
convey  these  products  of  combustion  into  the 
foul-air  shaft,  or  to  the  outer  air,  should  ht 
])rovided.  The  most  simple  means  of  ventili' 
tion  for  gasaliers  is  to  fix  a  zinc  tube,  runniiS 
into  the  chimney  or  open  air,  behind  the 
centre  flower  of  a  room  or  over  the  burner*. 

Not  only  is  it  essential  to  guard  againit  the 
inhalation  of  the  products  of  gas-comboiticet 
but  it  is  also  necessary  to  be  careful  that  bo 
gas  escapes  unbumt ;  for,  besides  the  dangff 
of  an  explosion  which  may  take  place  frof> 
such  a  cause,  many  cases  of  poisoning  hate 
resulted  from  an  e8cax)e  of  gas.  3i.  Ziegic 
relates  the  following  instance :  An  escape  01 
gas  occurred  through  a  carious  piece  of  pip* 
in  the  main,  and  the  gas  was  conducted  akflf 
an  old  foundation-wall  to  some  distance,  tbt 
end  of  which  wall  was  immediately  under  the 
bedroom  of  a  gentleman,  who  was  in  oo&at* 
quence  seized  during  the  night  with  the  <^ 
pression  and  other  symptoms  of  gjis-pw*** 
ing,  although  it  was  noticed  that  but  littl* 
odour  of  the  gas  was  discernible. 

In  September  1873,  a  young  lad  loit  h» 
life  at  a  school  in  this  country  from  an  eietp' 
of  gas  in  his  bedroom.  He  was  found  dead  H 
his  bed  in  the  morning,  and  it  was  erideat 
from  the  apx>earance  and  x)ostare  of  the  body 
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«t  BO  effort  bad  been  made  to  escape  the 
ipcBdiiig  fate;  for  tbe  unfortunate  victim 
udJworered  in  an  attitude  of  calm  repose, 
m1  hit  countenance  retained  all  the  placidity 
tbmber. 

Tbe  meet  noxious  ingredient  of  coal  gas  is 
rbooio  oxide,  of  which  most  samples  of  gas 
Btatn  from  7  to  8  per  cent,  by  volume.  An 
noqihere  containing  one -fifteenth  of  its 
tee  of  pure  carbonic  oxide  will  kill  a 
bbit  in  twenty -three  minutes,  and  half 
ii  imonnt  produces  death  in  thirty-seven 
imtes.— (M.  Tourdes.) 
CUude  Bernard  stat^  that  death  is  pro- 
ceed by  a  paralysis  of  the  red  corpuscles, 
^  brings  to  a  standstill  their  power  of 
•arisng  and  carrying  oxygen. 
Ibe  escape  of  this  gas  generally,  according 
Ptafeesor  Christison,  by  its  powerful  odour 
OB  wakes  those  who  are  exposed  to  its  in- 
lesoe :  indeed,  were  tlus  not  the  case,  deaths 
n  this  cause  would  probably  be  more  fre- 
est than  they  are;  for  from  the  careless 
umer  in  which  gasfitters  usually  perform 
or  work,  escapes  of  gas  are  excessively 
■aoQ.  Great  care  is  taken  in  America  to 
ttd  against  this  danger.  Before  the  gas- 
ter  ssks  the  company  to  make  the  connec- 
I  with  their  main  he  proves  the  pipes.  All 
}  ODtlets  which  have  been  left  for  brackets 
1  pendants,  &c,  are,  with  one  exception, 
pped  up  either  with  plugs  or  screwed  caps. 
foree-pump  containing  a  few  drops  of 
pbaric  ether  is  then  attached  to  the  outlet 
idk  has  been  left,  and  the  pump  is  set  to 
tk  imtil  a  high  pressure  has  been  registered. 
Ui|i  pressure  is  necessary,  for  the  iron  pipes 
7  have  many  latent  weaknesses — pinholes 
fid  with  grease,  seams  just  ready  to  burst, 
.;  these,  when  a  high  pressure  is  employed, 
<MMe  become  apparent.  When  the  gauge 
lieUes  a  certain  figure  the  pumping  ceases, 
1  if  the  mercury  falls  it  is  evident  that 
■e  is  one  or  more  palpable  leaks,  which 
'  at  once  sought  for  and  remedied :  the 
{Amric  ether  will  aid  in  their  detection. 
Wore  the  connection  with  the  main  is  made, 
iupector  in  the  employ  of  the  gas  com- 
7  carefully  and  closely  scrutinises  all  the 
Bs,  bends,  joints,  plugs,  &c.,  where  brackets 
I  ehaodeliers  are  intended  to  bo  fixed ;  and 
old  he  in  any  of  these  discover  the  slightest 
dmess  or  departure  from  the  rules,  he  in- 
I  upon  all  being  made  right.  The  pump 
et  in  action  before  him,  and  if  the  pipes 
BOW  air-tight,  he  has  simply  to  cast  an  eye 
Q  the  gauge,  the  column  of  which  will  no 
ter  rink ;  and  if  all  is  satisfactory,  he  signs 
requirite  order. 

ittle  trouble  is  taken  in  this  country  either 
te  gufitter  or  the  gas  company  to  ascer- 


tain whether  the  pipes  are  free  from-  leakage, 
or  the  joints  properly  made. 

We  would  here  call  attention  to  a  danger 
arising  from  covering  our  streets  with  asphalte 
— a  danger  which  has  hitherto  been  over- 
looked. It  follows  that  if  the  surface  of  the 
ground  is  rendered  practically  air-tight,  gases, 
either  those  escaping  from  the  company's 
pi|)eB  or  other  subterranean  vapours,  will  find 
vent  in  our  houses,  where  no  such  resistance 
is  encountered,  and  our  habitations  will  thus 
serve  as  upcast  shafts  for  the  whole  district. 
This  difficulty  may  be  met  by  underlaying 
every  house  with  a  thick  layer  of  the  same 
substance,  so  that  the  resistance  indoors  may 
be  as  great  or  greater  than  that  without. 

Lighting  Streets,  <6c.— Any  urban  authority 
may  contract  with  any  person  for  the  supply 
of  gas,  or  other  means  of  lighting  the  streets, 
markets,  and  public  buildings  in  their  district, 
and  may  provide  such  lamps,  lamp-posts,  and 
other  materials  and  apparatus  as  they  may 
think  necessary  for  lighting  the  same. 

Where  there  is  not  any  company  or  person 
authorised  by  or  in  pursuance  of  Act  of  Par- 
liament, or  any  order  confirmed  by  Parliament, 
to  supply  gas  for  public  and  private  purposes, 
supplying  gas  within  any  part  of  the  district 
of  any  urban  authority,  such  authority  may 
themselves  undertake  to  supply  gas  for  such 
purposes  or  any  of  them  throughout  the  whole 
or  any  part  of  their  district ;  and  if  there  is 
any  such  company  or  person  so  supplying  gas, 
but  the  limits  of  supply  of  such  company  or 
person  do  not  coincide  with  the  boundaries 
of  the  district,  tlien  the  urban  company  mny 
themselves  undertake  to  supply  gas  through- 
out any  part  of  the  district  not  included  within 
such  limits  of  supply. 

Where  an  urban  authority  may  under  the 
Public  Health  Act  themselves  undertake  to 
supply  gas  for  the  whole  or  any  part  of  their 
district,  a  provisional  order  authorising  a  gas 
undertaking  may  be  obtained  by  such  authority 
under  the  provisions  of  The  Gas  and  Water 
AVorks  Facilities  Act,  1870 ;  and  in  the  con- 
struction of  the  said  Act  the  term  ''the 
undertakers  "  shall  be  deemed  to  include  any 
such  urban  authority :  provided  that  for  the 
purposes  of  the  Public  Health  Act  the  Local 
Government  Board  is  throughout  the  said  Act 
to  be  deemed  to  be  substituted  for  the  Board 
of  Trade.— (P.  H.,  s.  161.) 

For  the  purpose  of  supplying  gas  within 
their  district,  any  urban  authority,  with  the 
sanction  of  the  Local  Government  Board,  may 
buy,  and  the  directors  of  any  gas  company,  in 
pursuance,  in  the  case  of  a  company  registered 
under  the  Companies  Act,  1862,  of  a  special 
resolution  of  the  members  passed  in  manner 
provided  by  that  Act,  and  in  the  case  of  any 
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other  company,  of  a  resolution  passed  by  a 
majority  of  three-fourths  in  number  and  value 
of  the  members  present,  either  personally  or 
by  proxy,  at  a  meeting  specially  convened, 
with  notice  of  the  business  to  be  transacted, 
may  sell  and  transfer  to  such  authority,  on 
such  terms  as  may  be  agreed  on  between  such 
authority  and  the  company,  all  the  rights, 
powers,  and  privileges,  and  all  or  any  of  the 
lands,  premises,  works,  and  other  property  of 
the  company,  but  subject  to  all  liabilities 
attached  to  the  same  at  the  time  of  such  pur- 
chase.—(P.  H.,  s.  162.) 

The  Watching  and  Lighting  Act  of  William 
IV.  is  superseded  by  the  Public  Health  Act, 
and  all  the  lamps,  gas-pipes,  &c.,  vested  in  the 
inspectors  for  the  time  being  under  that  Act 
are  now  vested  in  the  urban  sanitary  author- 
ity.—(P.  H.^  B.  163.) 

Alteration  of  Oat-Maing^  Ac. — Where  for 
any  purpose  of  the  Public  Health  Act  any 
urban  authority  deem  it  necessary  to  raise, 
sink,  or  otherwise  alter  the  situation  of  any 
water  or  gas  pipes,  mains,  plugs,  or  other 
waterworks  or  gasworks  laid  in  or  under  any 
street,  they  may  by  notice  in  writing  require 
the  owner  of  the  pipes,  mains,  plugs,  or  works 
to  raise,  sink,  or  otherwise  alter  the  situation 
of  the  same,  in  such  manner  and  within  such 
reasonable  time  as  is  specified  in  the  notice. 
The  expenses  of  or  connected  with  any  such 
alteration  shall  be  paid  by  the  urban  author- 
ity ;  and  if  such  notice  is  not  complied  with, 
the  urban  authority  may  themselves  make  the 
alteration  required  : 
Provided — 
That  no  such  alteration  shall  be  required 
or  made  which  will  permanently  injure 
any  such  pipes,  mains,  plugs,  or  works, 
or  prevent  the  water  or  gas  from  flow- 
ing as  freely  and  conveniently  as  usual ; 
and 
That  where  under  any  local  Act  of  Parlia- 
ment the  cxi^enses  of  or  connected  with 
the  raising,  sinking,  or  otherwise  alter- 
ing the  situation  of  any  water  or  gas 
pipes,  mains,  plugs,   or  other  water- 
works or  gasworks,  are  directed  to  be 
borne  by  the  owner  of  such  pipes  or 
works,  his  liability  in  that  respect  shall 
continue  in  the  same  manner  and  under 
the  same  conditions  in  all  respects  as 
if  the  Public  Health  Act  had  not  been 
passerL — (P.  H.,  s.  153.) 
Water  Pollution  from  Gas- Washings,  Ac, — 
Any  person  engaged  in  the  manufacture  of 
gas  who — 

(1.)  Causes  or  suffers  to  bo  brought  or  to 
flow  into  any  stream,  reservoir,  aque- 
duct, pond  or  i)lace  for  water,  or  into 
any  drain  communicating  therewith, 


any  washing  or  other  labst&nce  pro- 
duced in  making  or  supplying  gai ;  or, 
(2.)  Wilfully  does  any  act  connected  with 
the  making  or  supplying  of  gu  wbe^^ 
by  the  water  in  any  such  stream,  re- 
servoir, aqueduct,  pond  or  pUoe  for 
water  is  fouled, 
shall  forfeit  for  every  such  offence  tbe  ram  of 
tico  hundred  pounds^  and  where  the  water  be- 
longs to  or  is  under  the  control  of  the  local 
authority,  after  the  expiration  of  twentj-four 
hours*  notice  from  them  in  that  behalf,  a  far- 
ther sum  of  tvxntp  pounds  for  every  day  dtt^ 
iug  which  the  offence  is  continued  or  daring 
the  continuance  of  the  act  whereby  the  water 
is  fouled. 

Every  such  penalty  may  be  recovered,  with 
full  costs  of  suit,  in  any  of  the  superior  coorti ; 
in  the  case  of  water  belonging  to  or  under  ti» 
control  of  the  local  authority  by  the  W 
authority,  and  in  any  other  case  by  the  pen* 
into  whose  water  such  washing  or  other  rab* 
stance  is  conveyed  or  flows,  or  whose  water » 
fouled  by  any  such  apt  as  aforesaid,  or  in  de 
fault  of  proceedings  by  such  person,  after 
notice  to  him  from  the  local  authority  of  tbtf 
intention  to  proceed  for  such  penalty,  hyth^ 
local  authority ;  but  such  penalty  shall  not  bt 
recoverable  unless  it  be  sued  for  during  w 
continuance  of  the  offence,  or  within  tf 
months  after  it  has  ceased. — (P.  H.,  a.  6&) 

The  Oagwork  Clauses  Act,  which  is  to  be  e* 
strued  with  the  10  &  11  Vict.  c.  15,  contaiBi 
several  important  provisions  with  regard  tt 
gas  and  gasworks.  The  principal  sectioDi  »* 
as  follows  :— 

The  provisions  of  the  Act  apply  to  eyttfP 
undertaking  authorised  by  any  special  Ad 
hereafter  x>&88ed,  or  by  any  provisional  oid« 
made  under  the  authority  of  the  Gai  a* 
Water  Works  Facilities  Act,  1870,  savewh* 
the  said  provisions  are  expressly  varied  or  * 
cepted  by  any  such  special  Act  or  proriaifli* 
order ;  and  every  such  special  Act  and  p«« 
visional  order  is  in  the  Act  included  in  thi 
term  "  the  special  Act.**— (Sect  a) 

The  undertakers  are  not  to  nianufactw 
gas,  or  any  residual  product,  except^ 
lands  described  in  the  special  Act,  and  tbc; 
are  not  to  store  gas,  except  upon  those  landi 
without  the  previous  consent  in  writing  of  w 
owner,  lessee,  and  occupier  of  every  dwellini 
house  situate  within  three  hundred  yardi* 
the  limits  of  the  site  where  such  g«i  i> " 
tended  to  be  stored. — (Sect.  6.) 

The  quality  of  the  gas  supplied  by  the  « 
der takers  is  to,  with  respect  to  its  illuiuinatu 
power,  be  such  as  to  produce  at  the  te«>l 
place  provided  in  conformity  with  the  Acv 
light  equal  in  intensity  to  that  produced  b 
the  prescribed  number  of  sperm  candl*^ 
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sand,  and  tuch  gas  shall  as  to  its 
zhibit  any  trace  of  sulphuretted 
ten  tested  in  accordance  with  the 
hed  in  that  behalf  in  Part  II.  of 
)  A  to  the  Act  annexed.— (Sect. 

takers  must  provide,  at  the  place 
id  within  the  prescribed  time,  a 
,  with  apparatus  therein,  for  the 
lowing,  or  such  of  them  as  may 
1  by  the  special  Act ;  that  is  to 

bg  the  illuminating  power  of  the 
9plied; 

ing  the  presence  of  sulphuretted 
sen  in  the  gas  supplied. 
itos  must  be  in  accordance  with 
ins  prescribed  in  Part  I.  of  the 
k>  the  Act,  or  according  to  such 
from  time  to  time  be  substituted 
f  by  any  special  Act,  and  shall  be 
id  arranged  as  to  be  used  for  the 
sting  the  illuminating  power  and 
gas  supplied  by  the  undertakers, 
ertakers  are  at  all  times  there- 
and  maintain  such  testing-place 
is  in  good  repair  and  working 
.28.) 

mthority  of  any  district  within 
the  special  Act,  where  the  gas 
»d  by  such  local  authority,  may 
ing  of  the  special  Act  from  time 
»int,   or  may  appoint  and  keep 
»mpettnt  and  impartial  person  to 
iner  to  test  the  got  at  the  testing- 
vt  in  conformity  with  the  provi- 
.£<  ;  and  such  gas  examiner  may 
Uuminating  power  and  purity  of 
ed  by  the  undertakers^  on  any  or 
veen  the  hours  of  five  o* clock  and 
the  afternoon  from  the  Ist  day  of 
31ft  day  of  March^  both  inclusive, 
r  every  day  between  the  Jwursof 
nd  eleven  o'clock  in  the  afternoon 
day  of  AprU  to  the  'SOth  day  of 
k  inclusive.— {Sect.  29.) 
inch  gas  examiner  is  appointed, 
testing  of  the  gas  is  imperfectly 
jy  the  local  authority,  two  jus- 
spplication  of  consumers  of  the 
idertakers,  not  being  less  than 
*  in  writing  may  appoint  some 
id  impartial  person  to  be  gas 
1  such  person  may  at  any  time 
urs  aforesaid,  on  producing  the 
ter  on  the  premises  of  the  un- 
d  there  test  the    illuminating 
rity  of  the  gas  supplied  by  them. 

dcers  may,  if  they  think  fit  on 
of  the  testing  of  the  gas  by  the 


gas  examiner,  be  represented  by  some  officer, 
but  such  officer  must  not  interfere  in  the  test- 
ing.-(Sect.  31.) 

Any  tests  taken  in  pursuance  of  the  Act  are 
to  be  taken  in  accordance  with  the  rules  pre- 
scribed in  Part  II.  of  Schedule  A.— (Sect.  32.) 

The  gas  examiner  shall,  on  the  day  im- 
mediately following  that  on  which  the  testing 
of  the  illuminating  power  or  purity  of  the 
gas  has  been  conducted,  make  and  deliver  a 
report  of  the  results  of  his  testing  to  the  local 
authority  or  justices  by  whom  he  was  ap- 
pointed, and  to  the  undertakers,  and  such 
report  shall  be  receivable  in  evidence.— (Sect. 
33.) 

The  undertakers  must  give  to  the  gas  ex- 
aminer and  to  his  assistants,  and  to  every 
local  authority  within  the  limits  of  the  special 
Act,  and  their  agents,  access  to  the  testing- 
place,  and  must  afford  all  facilities  for  the 
proper  execution  of  the  Act ;  and  in  case  the 
undertakers  make  default  in  complying  with 
any  of  the  provisions  of  this  section,  they  are 
liable  to  a  penalty  of  five  pounds  or  less  to  the 
local  authority  or  to  the  persons  making  the 
application.— (Sect.  34.) 

SCHEDULE  A. 

Part  I. 

Rkgulations  in  rsspect  of  Testing  AppARATua 

1.  The  Apparatus  for  Testing  the  Illuminating 
Power  of  the  Oas  shall  consist  of  the  improved  form 
ofBunsen's  photometer,  known  as  Letheby's  open  60- 
inch  photometer,  or  Evani  enclosed  lOO-tncA  photo- 
meter,  together  with  a  proper  meter,  minute  dode, 
governor,  pressure  gauge,  and  balance. 

The  Burner  to  be  used  for  testing  the  gas  thaU  be 
sudi  as  shall  be  prescribed. 

The  Candles  used  for  testing  the  gas  shall  be  sperm 
candles  of  six  to  the  pound,  and  two  candles  shall  be 
used  together. 

2.  The  Apparatus— 

(a.)  For  Testing  the  Presence  in  the  Gas  of  Sul- 
phuretted Hydrogen.—^  glass  vessel  con- 
taining a  strip  of  bibulous  paper  moistened 
with  a  solution  of  acetate  of  lead,  corUaining 
sixty  grains  of  crystallised  acetate  of  lead 
dissolved  in  one  fluid  ounce  of  water. 

Part  II. 

Rules  as  to  Mode  or  Tektivo  Gas. 

1.  Blode  of  Testing  for  Illuminating  Power. 

The  gas  in  the  photometer  is  to  be  lighted  at  least 
fifteen  minutes  before  the  testings  begin,  and  is  to  be 
kept  continuously  burning  from  Vte  beginning  to  the 
end  of  the  tests. 

Each  testing  shall  include  ten  observations  of  the 
photometer  made  at  intervals  of  a  minute. 

The  consumption  of  the  gas  is  to  be  carefully  ad- 
justed to  five  cubic  feet  per  htmr. 

The  candles  are  to  be  lighted  at  least  ten  minutes 
before  beginning  each  testing,  so  as  to  arrive  at  their 
normal  raie  of  burning,  which  is  shown  when  the 
wick  is  slightly  bent  and  the  tip  glowing.  The  stan- 
dard rate  of  consumption  for  the  dtindles  th(Ul  be  120 
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grains  eacA  per  hour.  Before  nnd  after  making  each 
*et  of  ten  obtervationa  of  the  photometer,  the  gas  ex- 
aminn"  shcJl  weigh  the  candles,  and  if  the  combustion 
shall  have  been  more  or  less  per  candle  than  120  grains 
per  hour,  he  shall  make  and  rccfird  the  calculations 
requisite  to  neutralise  the  effects  of  this  difference. 

The  average  of  each  set  often  observations  is  to  be 
taken  as  representing  the  illuminating  pfttoer  qfthat 
testing. 

2.  Mode  of  Testing. 

(a.)  For  Sulphuretted  Ilydrojfen.— rfte  gas  shall 
be  passed  through  the  glass  vessel  containing 
the  strip  of  bibulous  paper  moistened  with  the 
solution  of  acetate  of  lead  for  a  period  of  three 
minwes,  or  such  longer  period  as  may  be  pre- 
scribed :  and  if  any  discolonUion  of  the  test- 
paper  is  found  to  have  taken  place.,  this  is  to 
be  held  conclusive  as  to  the  presence  of  sul- 
phuretted hydrogen  in  the  gas. 

Gelatine— A  uitrogenous  subHtance  ob- 
tained from  white  fibrous  tissue,  cellular 
tisBue,  tlie  skin,  the  serous  membranes,  and 
the  organic  constituents  of  bone.  Glue  and 
size  are  coarse  varieties  of  gelatine  prepared 
from  hoofs,  hides,  skins,  &c.  ;  and  isinglass 
is  a  purer  kind  obtained  from  the  air-bladders 
and  other  membranes  of  fish.  Gelatine  docs  not 
exist  in  the  vegetable  kingdom.  It  docs  not 
appear  to  exist  in  a  free  state,  but  is  developed 
by  the  action  of  boiling  water  upon  the  tissues 
above  mentioned.  Its  solution,  when  eva- 
porated to  dryness,  leaves  a  brownish-yellow 
transparent  mass.  Gelatine  consists  of  carbon, 
hydrogen,  oxygen,  nitrogen,  and  a  small 
quantity  of  sulphur.  Concerning  the  nutritive 
])Ower  of  gelatine  there  has  been  much  dis- 
cussion, inasmuch  as  it  has  never  been  dis- 
covered in  the  blood  of  animals ;  nor  is  it  a 
constituent  of  eggs  and  milk,  the  two  primary 
foods  from  which  the  tissues  of  the  young  are 
formed.  Letheby  believes  that  it  undergoes 
digestion  by  being  converted  into  peptones, 
which  have  a  low  nutritive  power,  but  there 
is  no  satisfactory  proof  that  cooked  gelatine 
is  of  the  same  nutritive  value.  Liebig  believes 
that  gelatine  associated  with  meat  economises 
the  albumen,  and  that  it  has  considerable 
nutritive  power.  I'avy  found  that  when 
gelatine  is  introduced  directly  into  the  cir- 
culation, it  passes  off  with  the  urine.  The 
researclics  of  the  Paris  Gelatine  Commission 
— the  object  of  which  was  to  ascertain  vheVicr 
it  icas  possible  economicnUy  to  extract  from 
hones  an  aliment  ichich  alone  or  mixed  with 
other  suhstances  would  i^ke  the  jiJace  of  meat 
—  first  threw  considersible  light  on  the  value 
of  tlie  substance.  Tlie  conclusions  they  ar- 
rived at  are  of  interest,  and  not  wanting  in 
imi>ortance,  and  are  as  follows : — 

**  1.  It  is  not  possible,  by  any  known  pro- 
cess, to  extract  from  bones  an  idiment  which 
either  alone  or  mixed  with  other  substances 
can  take  the  pUce  of  meat. 


"  2.  Gelatine,  albumen,  and  fibrine  taken 
separately  nourish  animals  but  for  a  tery 
limited  period,  and  only  in  a  very  incomplete 
manner.  In  general,  they  soon  excite  au  in- 
surmountable disgust,  so  that  the  aoimali 
rather  die  than  |>artake  of  them. 

*'  3.  These  same  alimentary  principles, artifi- 
cially reunited  and  rendered  agreeably  sapid 
by  seasoning,  are  taken  more  readily  and  f(T 
a  longer  period  than  when  in  a  sejMirate  itate, 
but  they  have  no  better  ultimate  ioflnoee 
on  nutrition  ;  for  the  experiment  of  feeding 
animals  on  them  in  considerable  quantities  re 
suited  in  death,  accompanied  by  all  the  signs 
of  complete  inanition. 

*'  4.  Muscular  flesh  in  which  gelatine,  a11>n- 
men,  and  fibrine  are  united  according  to  tl.e 
laws  of  organic  nature,  and  associated  vi(u 
other  matters,  as  fat,  salts,  &&,  suffices,  eren 
in  a  very  small  quantity,  for  complete  snd 
prolonged  nutrition. 

"  5.  Raw  bones  may  have  the  same  effect, 
but  the  quantity  consumed  in  the  twenty-fov 
hours  must  be  very  much  larger  than  in  tlte 
case  of  meat. 

*  *  C.  Every  kind  of  prei»aration— such  si  de- 
coction with  water,  the  action  of  hydrochloric 
ucid,  and  particularly  the  transformation  into 
gelatine — diminishes,  and  seems  even  in  ee^ 
tadn  cases  almost  completely  to  destroy,  the 
nutritive  quality  of  bonet. 

**  7.  The  Commission,  however,  is  ttnviDh»5 
at  present  to  express  an  opinion  upon  the  a>* 
xdoyment  of  gelatine  associated  with  otiitf 
aliments  in  the  nouriihment  of  man.  I^ 
believes  that  direct  experiment  can  ^^ 
throw  light  upon  this  subject  in  a  definite 
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Germs,  Germinal  Matter  (JSmp^) 
—All  living  matter,  whether  vegetables •>*• 
mal,  consists,  according  to  Dr.  Beale,  d  ^ 
materials — a  living  substance,  called  biofJ** 
or  germinal  matter  ;  and  a  dead,  called fonM^ 
material.  This  bioplasm  exists,  genenUT 
speaking,  in  the  form  of  glistening,  soDievb*^ 
viscid,  soft  masses,  sometimes  of  extrev* 
minuteness  (in  all  cases  requiring  microsoop^ 
aid),  in  the  substance  of  tissues  or  in  cells,  * 
free  in  organic  fluids.  To  make  this  plaioe[< 
one  of  the  properties  of  germinal  matter  1 
that  it  may  be  stained  red  by  either  canniae 
or  magenta,  while  the  formed  material  is  1^^ 
intact.  Now,  if  a  tissue  of  a  young  animsl"* 
say,  the  tendon  of  a  kitten — be  t<ken  s^d 
stcejied  in  an  alkaline  solution  of  carminef  * 
thin  section  of  it,  when  examined  microeeopi' 
cally,  will  show  a  number  of  red  maaseso*' 
pcrsed  throughout  the  tissue.  Tie  re'^  ** 
carmine  masses  are  the  masses  of  biopb''''' 
the  tissue  between  them  it  the  formed  id*^ 


(253) 


GIN 


L   There  is  a  current   of  nutriiAent  or 
>QlTun  attracted  to  each  maas,  'which  is  as 
leh  ilive  as  a  monad,  and  can  in  some  in- 
jwei  be  actually  seen  to  push  out  little  pro- 
ses.  This  pabulum  feeds  the  little  mass  of 
iphnn,  which  excretes,  as  it  were,  formed 
teiiaL    The  masses  of  bioplasm  possess  the 
ver  of  multiplication  by  division.     From 
m  facts  it  theoretically  follows  that  in  a 
'en  tptee  an  old  tissue  will  present  fewer 
M»  of  bioplasm  than  a  young  one,   and 
I  ii  actually  found  to  be  the  case.    The 
iaei  of  germinal  matter  will  be  found  to 
Hpaiated  widely  from  each  other  in  the 
Itiisne,  in  conti^istinction  to  the  young, 
ueh  will  have  them  closer  together.    The 
ate  corpuscles  of  the  blood  are  masses  of 
iog  bioplasm ;  the  corpuscles  in  saliva,  the 
tdei  of  vegetable  and  animal  cells,  are  the 
OM.  The  one  cardinal  point  is  that  one  kind 
bioplasm  is  always  ^tinct  from  another. 
M  bioplasm  of  tendon  will  produce  tendon, 
4  tendon  only ;  the  bioplasm  of  cartilage 
Uprodaoe  cartilage  only,  and  so  on.    No 
ffoenee  can  be  seen  by  the  eye  in  the  germs 
vaedne  lymph,  which  are  extremely  minute. 
Hi  other  germs,  although  their  effects  are 
fftrent;  therefore  we  can  only  study  the 
^operties  of  bioplasm  through  its   effects. 
be  germ  theory  of  disease  takes  its  birth  in 
le  above  facta.     It  is  supposed  (and  we  have 
nog  evidence  to  support  the  supposition) 
ttt  in  sjmotic  and  contagious  diseases  there 
SRtt  multiplication  of  a  particular  species 
f  genninal  matter  or  biopksm — e.g.f  an  in- 
>&eeivably  minute  speck  of  the  matter  from 
■Uallpox  pustule,  containing,  however,  in 
^t  ipeck  millions  of  minute  atoms  of  living 
>>t(er  of  a  particular  species,  is  introduced 
ito  a  healthy  man's  body  ;  these  atoms  of 
*<>I>Usm,  being  in  a  suitable  soil,  subdivide, 
^(1^7,   and   feed   upon   the  tissues  best 
^*P^to  them  to  an  almost  incredible  ex- 
eat,  and  throw  off  into  the  air,  on  to  the 
^"^t  Ice,  little  germs   like   themselves, 
'bicb,  being  taken  into  the  blood  of  other 
'^thy  people,  are  capable  of  multiplying  in 
I**  lime  wonderful  manner,  and  causing  the 
ib  malady.     Such  is  the  germ  theory  of 
liMaie. 

fttao  There  are  two  substances  of  thb 
'*Bta— one,  a  butter  used  by  the  natives  of 
^;  and  the  other  an  impure  sort  of  trea- 
^  naed  frequently  for  the  adulteration  of 
•Puun. 


chiefly  with  juniper  berries,  was  for  some 
time  wholly  obtained  from  Holland.  The  gin 
now  met  with  in  commerce  is  a  very  different 
article  to  that  formerly  imported.  In  Holland 
it  is  made  solely  from  unmalted  rye  and 
barley  malt,  rectified  with  juniper  berries. 
In  Britain,  gin  is  for  the  moHt  part  obtained 
from  a  mixture  of  malt  and  barley,  molasses 
and  com  being  sometimes  employed,  parti- 
cularly when  there  is  a  scarcity  of  grain ;  and 
it  is  not  only  flavoured  with  juniper  berries, 
but  with  oil  of  turpentine,  creosote,  fusel  oil, 
various  aromatic  substances,  liquorice  powder, 
orange-peel,  and  several  other  matters. 

The  great  object  in  the  manufacture  of  gin 
is  to  obtain  a  perfectly  pure  and  neutral  spirit 
as  a  basis  for  the  addition  of  the  flavouring 
agents.      During   fermentation  there  is  de- 
veloped, besides  the  ordinary  alcohol,  a  small 
amount  of  amylic  alcohol  or  ^usel  oil  {which 
see).    As  we  have  stated  in  the  article  on  fusel 
oil,  this  is  an  extremely  powerful  and  dele- 
terious   substance,    producing    tremors    and 
convulsions  with  a  considerably  greater  ra- 
pidity than  the   ordinary  and  lighter  alco- 
hol does.     The  generality  of  writers  on  this 
subject  state  that  in  the  distillery  means  are 
taken  to  get  rid  of  this  contaminating  spirit. 
So  far  from  this  being  the  fact,  it  is  found 
that  practically  fusel  oil  is  often  added  to  the 
rectified  gin ;    and  it  appears  to  be  pretty 
generally  allowed  by  those  in  the  trade  that 
good  "  sterling  "  gin  cannot  be  made  without 
it.    The  following  receipts  for  the  making  of 
good  creamy  gin  we  take  from  l»Ir.  Cooley's 
Dictionary:  — 

1.  Clean  com  spirit,  at  proof,  80  gallons; 
newly  -  rectified  oil  of  turpentine,  1^  pint ; 
mix  well  with  violent  agitation ;  add  culinary 
salts,  14  lbs.,  dissolved  in  water,  40  gallons; 
again  well  agitate,  and  distil  over  100  gallons, 
or  until  the  "faints**  begin  to  rise  (faints  = 
fusel  oil). 

Product— A  hundred  gallons  of  gin  22  under 
proof,  besides  2  gallons  contained  in  the  faints. 
If  100  gallons  at  17  under  proof  are  required, 
85  gallons  of  proof  spirit  or  its  equivalent  must 
be  employed. 

2.  Proof  sinrit  (as  above),  8  gallons ;  oil  of 
turpentine,  1  fluid  oz. ;  salt,  1^  lb.,  dissolved 
in  water,  4  gallons  ;  draw  over  10  gallons,  as 
before,  22  under  proof. 

3.  Clean  corn  spirit,  80  gallons ;  oil  of  tur- 
pentine, 1  pint ;  pure  oil  of  juniper,  3  fluid 

salt,  21  lbs. ;   water,  35  gallons ;  draw 


%~This  spirit  possesses  considerable 
'f^wtst  for  the  public  hygienist ;  large  quan- 
^  are  annually  consumed,  and  it  is  very 
^''^"i^y  sophisticated. 

^1  originally  a  soft  rich  spirit,  flavoured 


uz. 


over  100  gallons,  as  before,  22  under  proof. 

4.  To  the  last,  before  distillation,  add  of 
oil  of  caraway,  i  fluid  oz. ;  oil  of  sweet  fennel, 
^  fluid  oz.  ;  cardamoms,  8  oz. 

6.  To  No.  3  add  of  essential  oil  of  almonds, 
1  drachm ;  essence  of  lemon,  4  drachms. 
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6.  To  No.  1, before  distillation,  add  of  creo- 
sote, 3  fluid  dracbins. 

7.  To  No.  3  add  of  creosote,  2  drachms. 

8.  Proof  spirit,  80  gallons ;  oil  of  turpentine, 
^  pint:  creosote,  2  drachms;  oranges  and 
lemons  sliced,  of  each  9  in  number ;  macerate 
for  a  week  and  distil  100  gallons  22  under 
proof. 

9.  To  No.  1  add  rectified  fusel  oil,  i  pint. 
10.  To  No.  1  add  of  oil  of  juniper,  ^  pint. 
Effects. — For  the  general  effects  of  spirits, 

see  Alcoholic  Beverages.  Gin  differs  but 
little  from  other  spirits.  In  consequence  of 
the  turpentine  or  juniper  berry  contained  in 
it,  its  diuretic  properties  are  greater,  and  it  is 
more  likely,  if  taken  for  any  length  of  time, 
to  produce  cirrhosis  of  the  liver. 

The  specific  gravity  of  gin  is  '930  to  "944. 
It  contains  from  49  to  60  per  cent,  of  alcohol ; 
•2  per  cent,  of  solids ;  ash,  1 ;  acidity  per 
ounce,  reckoned  as  tartaric  acid,  0  2;  and 
sugar  percent.,  1. 

t  Adulterations  of  Gin. — Tlie  great  and  first 
adulteration  is  that  of  mixing  water  with  it. 
This  renders  the  liquid  milky  or  turbid,  and 
hence  it  has  to  be  fined,  and  for  this  purpose 
alum,  subcarbonate  of  jiotash,  and  occasionally 
acetate  of  lead  and  sulphuric  acid  are  em- 
ployed. Sugar  is  then  added  to  sweeten,  and 
cayennCf  in  the  form  of  tincture  of  capsicum 
or  grains  of  paradise,  and  caustic  potassa^  to 
give  it  pungency  and  apparent  strength. 
Sliced  horse-radish  and  sulphate  of  zinc  are 
often  mixed  with  the  si»irit  to  give  it 
•*  piquancy  "  and  "  mellowness." 

Cassia  buds  and  orris  are  also  frequently 
added. 

Detection  of  Adulterations  in  Gin, — The 
analyst  will  have  to  estimate  (1)  the  alcohol ; 
(2)  the  sugar;  (3)  the  free  acid;  (4)  the  ex- 
tract ;  (5)  the  ash.  For  the  first  three  methods, 
see  articles  Alcoholometrt  ;  Sugar,  Estima- 
tion OP ;  AciDiMCTRY.  For  the  extract,  200 
c.c.  are  evaporated  down  in  a  platinum  dish 
to  dryness,  and  the  weight  carefully  taken. 
This  extract  burnt  up  will  give  the  a^h. 
Fusel  oil  should  be  detected  by  fractional 
distillation,  capsicum  by  the  fiery  taste  of 
the  extract  and  its  irritating  properties. 
Lead,  alum,  sulphuric  acid,  &c.,  must  be 
looked  for  in  the  asli.  Methylated  spirit 
may  be  detected  witli  a  little  practice  by  tlie 
peculiar  odour  gin  adulterated  with  it  pos- 
sesses. This  odour  is  best  brought  out  by 
taking  a  few  drops  on  the  warm  hand.  It 
may  be  also  with  more  accuracy  detected  by 
the  process  given  under  Methylated  Alco- 
hol. 

CHiifper — The  scraped  and  dried  rhizome 
of  Zingiber  officinale   (B.  P.)     It  is  culti- 


vated in  Asia,  America,  and  Sierra  ' 
The  following  analyses — one  made  hy 
holz  in  1817,  and  the  other  by  Morin 
—will  show  its  composition  : — 


BuehkoU'M  Analysis. 

Pale  yellow  oil  (volatile) 

Aromatic  acrid  {loft  resin 

Extractive  soluble  in  alcohol . 

Acidulous  and  acrid  extractive  in- 
soluble in  alcohol 

Gum 

Starch,  analogous  to  baRsorioe 

Apothelne,  extracted  by  potash 
(ulmine) 

Bassorine 

Woody  fltaro 

Water 


10?  '-^' 
2lorin's  Analysis. 

Volatile  oil. 

Acrid  soft  resin. 

Resin,  insoluble  in  ether  and  oil 

Gum. 

Starch. 

Woody  fibre. 

Vegeto-aaimal  matter. 

Osmazoma. 

Acetic  acid,  acetate  of  potash,  sulphur. 

The  ashes  contained  carbonate,  salphateof  p'49^^ 
chloride  of  potassium,  phosphate  of  lime,  sloJB^ 
silver,  and  oxides  of  iron,  and  manganese. 

The  structure  of  ginger,  as  shown  by  tie 
microscope,  is  as  follows  : — 

1.  The  epidermis  consists  of  a  membnne 
composed  of  large  angular,  transparent,  io- 
separable  cells.  The  under  turf  ace  contiioi 
a  few  yellow  cells,  exactly  like  those  of  tn^ 
meric,  as  well  as  globules  of  oil.  Beneath 
the  epidermis  a  great  number  of  ciystals  m 
generally  found. 

2.  The  substance  of  the  rhizome  maisly 
consists  of  large  five-sided  cells,  most  of  dieo 
containing  a  great  number  of  starch  eelbo^ 
a  lengthened  oval  form,  with  a  very  olwcore 
hilum.  These  bodies  somewhat  r^emUe  in 
size  and  shape  the  starch  corpuscles  of  ^ 
Indian  arrowroot.  A  few  other  of  the  UrP 
cells  contain  the  yellow  turmeric-like  bodiei 
before  mentioned.  Bundles  of  woody  fi^ 
and  dotted  ducts  are  also  met  with.  1^ 
ground  ginger  the  starch  corpuscles,  a  fe*  " 
the  turmeric  cells,  with  occasional  portioD«)> 
woody  fibre,  &c.,  are  seen,  but  the  starch^ 
puscles  greatly  predominate. 

Ginger  is  adulterated  to  a  considersble  ex- 
tent. Convictions  have  been  recently  obtsine^ 
in  several  cases  in  which  the  analyst  foQ^ 
samples  adulterated  with  plaster- of -IW 
wheat  -  flour,  ground  rice,  white  pei^» 
damaged  arrowroot,  maize,  wheat  and  bari^ 
starch.  An  examination  by  the  microsoc^ 
assisted  by  the  weight  of  the  ash,  cannot  ^ 
to  detect  such  adulteration. 

Olanders  and  Faroy— A  disease  tSf^ 
ing  the  horse,  the  ass,  and  the  mole  l^** 
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r),  and  capable  of  l>emg  communicated  to 
The  word  "glanders"  has  reference  to 
mplicaiion  of  the  glands  in  the  disease  ; 
irord  "farcy"  is  of  Latin  origin,  and 
ca  to  the  stuffed  condition  of  the  animal's 
I.. 

anders  and  farcy  are  two  names  denoting 
f  one  disease,  dependent  upon  the  same 
fie  poison ;  but  the  designation  glanders 
i ployed  when  it  affects  the  air-passages, 
f€urcp  when  it  affects  the  skin,  areolar 
»,  Ijrmphatics,  and  glands. 
mpt4ms  in  the  Hone, — Farey  shows  itself 
le  hone  by  an  enlargement  of  the  lym- 
LC  ressels  and  glands,  an  obliteration  of 
uperficial  veins,  and  an  eruption  of  sub- 
leous  or  superficial  huUonSj  discrete  or 
aent,  which  ulcerate,  and  are  covered 
crusts  or  fungus  vegetations.  The  limbs 
iwollen  (puffed),  and  the  general  symp- 

V  little  marked. 

Umders  in  its  chronic  form  consists  of  en- 
?einent  and  induration  of  the  glands  of  the 
n,  running  from  the  nose,  ulcerated  or 
•olcerated  pimples  on  the  pituitary  mem- 
ne,  thickening  and  swelling  of  the  mucous 
nbrane  and  of  the  osseous  tissue,  pimples, 
at  or  cicatrised  ulcerations  in  the  larynx, 
eksa,  and  bronchial  tubes ;  lastly,  peculiar 
Ages  in  the  lungs,  consisting  of  miliary 
Doktions  in  red,  yellow,  or  white  masses, 
re  or  less  indurated  and  disseminated  on 
nrface  or  interior  of  the  lungs.  A  general 
Ipadnal  failing  of  the  vital  powers  accom- 
7  these  lesions,  and  the  disease  terminates 
ittth,  or  more  frequently  merges  into  acute 
*^kn,  The  latter  is  distinguished  by  its 
id  Morse  and  the  violence  of  its  symptoms. 
i  Qnt  striking  of  the  latter  are  the  bloody, 
"oltnt,  and  very  abundant  discharge  ;  the 
P^of  little  cutaneous  (rarely  subcuta- 
v)i  lenticular,  painful  buttonSf  scattered 
%  particularly  on  the  nostrils,  neck,  and 
nlders;  an  extremely  acute  inflammation 
tts  pituitary  membrane,  with  redness, 
tOiog,  and  pain  of  the  nostrils,  and  deep 
intion.  Death  is  the  constant  termina- 
'  of  acute  glanders. 

V  lungs  are  always  riddled  with  spots  of 
^osis  and  purulent  deposits.  Some- 
*•  these  are  centres  of  hepatisation.  Pus 
lio  found  in  the  muscles,  joints,  and  other 

^  period  of  incubation  in  the  horse  is 
•^y  given.  It  is  probably,  generally 
^^H,  not  more  than  three  days, 
oe  principal  circumstances  favouring  the 
P^ation  and  reception  of  the  glandered 
lOQ  among  horses  are  damp,  iU-ventilated, 
^  and  ill-built  stables,  insufficient  or 
'Wfliome  food,  and  excessive  fatigue,  &c. 


Method  of  Propagation. — It  appears  both 
contagious  and  infectious.  The  discharge 
from  the  nostrils  is  the  principal  vehicle. 
This,  snorted  into  the  air,  may  travel  some 
distance.  Healthy  horses  have  caught  it  from 
drinking  out  of  the  pail  which  had  been  used 
for  a  glandered  horse,  by  eating  infected  hay 
accidentally  blown  into  the  stable,  and  by 
inoculation  of  matter  both  under  the  skin  and 
mucous  membrane.  It  has  also  been  pro- 
duced by  giving  to  a  horse  farcied  matter, 
made  up  into  balls,  by  the  stomach. 

Symptoms  of  Glanders  in  the  Human  Sub- 
ject.— The  question  of  communication  from 
the  horse  to  the  man,  and  then  even  from 
man  to  man,  is  put  beyond  a  doubt,  and 
therefore  need  not  be  discussed.  In  all  cases 
recorded  it  has  been  almost  an  inoculation 
rather  than  a  contagion. 

Mr.  Gay,  President  of  the  Medical  Society  of 
London,  January  1871,  recounted  an  interest- 
ing case  of  glanders  in  the  human  subject. 
He  had  been  called  to  him  for  the  purpose  of 
performing  tracheotomy,  "  but  there  was  no 
dyspnoea,  though  otherwise  the  man  was  very 
ill .  He  was  an  omnibus  conductor,  and  caught 
glanders  from  a  horse  which  sneezed  in  his 
face.  Coryza,  pain  in  the  neck,  difficulty  in 
swallowing,  exalted  temperature,  rigors,  &c., 
were  present.  The  skin  looked  dusky,  and  a 
remarkable  stench  pervaded  the  room.  The 
nostrils  and  fauces  were  implicated,  and 
sanious  pus  was  discharged  from  the  bowels. 
There  was  an  eruption  on  the  skin,  and  the 
only  gland  implicated  was  the  submaxillary. 
The  patient  died.  No  examination  of  the 
body  was  procurable."— (Medical  Times  and 
Gazette,  1871,  i.  p.  116.) 

In  the  human  subject,  as  in  the  horse, 
there  appear  to  be  two  distinct  forms— acute 
glanders  and  chronic  or  farcy. 

The  acute  glanders  begins  with  fever,  and 
generally  rigors,  followed  by  rheumatic-like 
pains  in  the  limbs ;  abscesses  supervene  at  the 
seats  of  pain,  discharging  pus  and  bloody 
matter,  and  ultimately  becoming  gangrenous. 
In  almost  every  case  there  is  a  discharge 
from  the  nostrils  of  bloody  and  purulent 
matter,  the  eyelids  are  tume6ed,  and  the  sub- 
maxillary glands  enlarged.  About  the  twelfth 
day  there  is  an  eruption  on  the  face,  trunk, 
limbs,  and  genital  organs.  This  eruption  is 
something  like  that  of  smallpox.  Sometimes 
black  bullae  are  observed  on  the  nose,  fore- 
head, below  the  ears,  on  the  fingers,  toes,  and 
genital  organs,  and  these  have  been  followed 
by  gangrene  more  or  less  deep. 

In  most  cases  death  occurs  about  the  seven- 
teenth day. 

Chronic  glanders  or  farcy  runs  a  slower 
course.    There  is  first  the  local  lesion,  then 
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the  general  infection.  It  usually  comes  from 
H  wound,  as  may  happen  in  cuttiug  up  a 
glandered  horse.  The  lymphatics  from  the 
wounded  part  inflame,  the  glands  in  the  arm- 
pit enlarge,  inflammation  and  abcesses  of  the 
whole  limb  may  follow,  and  if  they  are  mul- 
tiplied over  the  whole  body  with  the  charac- 
teiistic  eruption,  the  result  is  generally  fatal ; 
but  tliere  are  milder  cases,  whicli  recover. 

Prei'ention.  —  Provision  is  made  by  the 
English  law  against  offering  for  sale  or  work- 
ing a  glandered  horse.  In  Germany  the  law 
directs  that  any  horse  which  has  been  in  con- 
tact with  a  glandered  animal  shall  immedi- 
ately bo  killed. 

There  can  be  little  doubt  that  the  most 
stiingent  enactments  are  roijuired  in  order 
to  stamp  out  such  a  dangerous  and  almost 
uniformly  fatal  disease.  Eierii  horse  (tffccted 
with  glanders  should  be  dtntroi/cd  as  soon  as 
the  disease  is  recognised,  and  neglect  of  this 
should  be  viMted  by  a  hcaii/  penalty.  When 
the  horse  is  killed,  it  should  be  buried  deeply 
in  plenty  of  lime.  In  cases  occurring  in  man, 
great  clcanliDCss  in  the  persons  of  attendants, 
disinfection  of  the  discliargcs  and  room,  and 
if  death  occurs,  speedy  burial,  are  the  chief 
jtoiuts  to  be  noted. 

G'lucose  (C,jTT,20,}LI.jO)  {grape  -  sugar)— 
This  is  now  manufactured  on  a  large  scale 
from  various  starches,  and  is  principally  used 
in  tlie  brewing  of  beer.  There  is  a  good  deal 
of  offensive  effluvia  during  the  preparation  of 
glucose,  so  that  unless  the  organic  vapours  are 
properly  conducted  into  the  chimney  or  into 
the  fumace-fire,  tlie  manufacture  may  give 
rise  to  considerable  nuisance.  At  tlie  present 
time  it  is  commonly  made  from  rice.  The 
rice  is  crushed  between  rollers,  and  the  gluten 
dissolved  out  of  it  by  maceration  in  an  alka- 
line solution,  aided  by  constant  stirring.  Upon 
the  starch  settling,  the  sui)ernatant  fluid  is  run 
off,  and  the  starch  transferred  to  a  vat  con- 
taining water  acidulated  with  sulphuric  acid. 
Hero  it  is  again  stirred,  and  it  emits  the  odour 
of  butyric  and  lactic  acids.  From  this  vat  it 
is  transferred  to  a  strong  digester,  and  steam 
at  20  lbs.  pressure  is  blown  into  it  for  about 
half  an  hour.  This  hist  process  converts  it 
into  glucose. 

The  solution  is  now  drawn  off  into  a  vat, 
and  the  acid  neutralised  by  chalk.  During 
this  operation,  which  takes  a  little  time,  there 
is  again  an  offensive  odour,  principally  con- 
sisting of  tliat  caused  by  the  presence  of  buty- 
ric and  lactic  acids.  The  remainder  of  the 
opersition  is  the  separation  of  the  sulphate  of 
lime  by  filtration,  and  the  evaporation  of  the 
sugar  in  raruo,  first  to  a  thin  syrup,  in  which 
state  it  is  filtered  thiough  charcoal,  and  then 


to  the  consistence  of  honey;  hutly,  it  ii 
allowed  to  solidify  in  moulds. 

Rice  yields  about  85  per  cent,  of  gnpe-nigtf. 

(Commercial  glucose  should  contain  about 
80  per  cent,  of  grape-sugar,  with  a  smsUqaui- 
tity  of  gum  and  a  minute  quantity  of  ash. 

Glucose  exists  naturally  in  most  frniti.  It 
is  contained  in  honey,  and  in  the  urine  oi 
]>erson8  suffering  from  diabetes.  It  may  be 
foiTiied  artificially  by  acting  on  any  starchy 
matter  by  dilute  sulphuric  acid. 

Grape-sugar  crystallises  with  difiBcnlfy  in 
warty  concretions.  It  is  less  soluble  in  water 
than  cane-sngar,  but  more  soluble  m  alcohol, 
requiring  its  own  weight  of  water.  Whilst 
100  parts  of  alcohol  at  68'='  F.  (20"  C.)  dis- 
solve 2  parts,  the  same  quantity  at  the  boil- 
ing-point dissolves  21  jiarts.  Grape-iugar 
forms  a  crystallisable  compound  with  com- 
mon salt  (NaCl,Hs02C6ni,Oe).  It  is  dii- 
solved  without  blackening  by  sulphurie  acii 
It  yields  a  precipitate  with  ammoniacal  ace- 
tate of  lead.  When  boiled  with  an  alka- 
line solution  of  potassio  •  cupric  tartrate,  a 
with  solutions  of  the  salts  of  mercury,  silver, 
and  gold,  it  gives  h  precipitate  of  the  reapec- 
tive  metals  or  their  ojudes  by  redaction.  It 
becomes  brown  when  treated  by  alkaliei.  It 
yields  saccharic  and  oxalic  acids  when  treated 
with  nitric  acid,  and  produces  right-handed 
rotation  of  a  ray  of  polarised  light  =  57*4^ 

The  test  for  the  presence  of  glucose  in  cane- 
sugar,  &c.,  is  to  boil  a  solution  of  the  nb* 
stance  with  an  alkaline  solution  of  potaflio* 
cupric  tartrate.  If  glucose  be  present,  the 
red  suboxide  of  copper  is  thrown  down,  b 
testing  for  grape-sugar,  it  is  important  to  take 
care  to  neutralise  any  free  acid  in  the  Uqn^ 
under  investigation.  The  amount  of  glneoie 
can  be  detenniuml  by  the  method  described 
under  Sugar,  Estimation  or.  In  order  to 
ascertain  the  quality  and  purity  of  glucose,  the 
amount  of  sugar  is  estimated.  A  Uttle  of  the 
sugar  is  burnt  down  to  an  ash,  which  is  vreigbed, 
and  it  is,  if  necessary,  examined  by  the  waff^ 
scope.  Glucose  should  certainly,  as  befflrt 
said,  contain  at  least  80  per  cent,  of  wgu. 

Gluten  —  This    is   a  peculiar  sabstaaei 
found  in  the  grain  of  wheat  and  other  cereali 
It  is  prepared  by  washing  paste,  made  of  the 
flour  of  wheat  or  rye,  in   successive  watei» 
until  all  starchy  matter  is  removed.    Ghittt 
obtained  from  wheat  and  from  rye  possesiesi 
peculiar  tenacity,  which  is  not  observed  in  ai^^ 
thing  like  the  siuue  extent  in  that  obtaiisi 
from  other  cereals ;  and  it  is  this  tenacity  ^ 
the  gluten  which  especially  fits  the  floor  cf 
wheat  and  jye    for  conversion   into  hnt^ 
Gluten  cannot  be  regarded  as  a  single  definite 
body.     It  consists  of  at  least  two  distinct  fob* 
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npkrded  b;  liMg  uid  by  Damu  M 

fikrim.  Tha  (IcoholiD  Hlation  on 
ipodta  flocenU,  which  havs  the  oom- 
ud  ehaiacten  of  oueins.    A  third 

j«t  Tcnuiiu  in  the  alooholic  liquid, 
lo  (hi*  KilntioB  a  tjmpj  or  geUtinooi 
a.    On  the  aildition  of  water  a  white 

nmnbling  albumen  ii  precipitated. 
■d  Cahoon  bava  termed  it  gltUia. 
inf  treated  with  ether  a  jimall  qmui' 
t  ia  eitncted,  and  the  irftietn  it  left 
at  pniitf ■    Strong  hydroclilaric  acid 

w  ^teu  oontaina,  therefore,  aerer&l 
•indplBi,  whioh  differ  ooDaiderably 
dimpertiea,  though  they  are  eloeeljr 
lUiBiate  compoution,  ai  may  be  aeea 
l0»ii«  table :— 


* 

r°^ 

ffl£ 

"oIm^ 

S^ 

v^ 

si 

ta-ts 

ISM 

SSS7 

MiT 
ISM 

•ati 

SIM 

100-00 

IMD* 

m-« 

87-00 

lapptar,  in  examining  flour,  that  the 
i  ^ntea  aa  repreeented  by  nitrogen 
nth  the  ooartenew  of  tha  flour,  and 
nt  the  amonnt  of  mineral  matter, 
ia  the  chief  consti- 


M-Iaarei  contun  gluten  to  the  ei- 
t^foorth  of  their  weight ;  and  coffee 
oniI3to2aperGent.af  thisiubetuDce. 
aBitainly  poueuea  great  nutritiTe 

the  French  Gelatine  Commiuion, 
w«  have  apoken  in  onr  article  on 

found  that  gluten  eitmcted  from 
Ma  or  maiie-flooT  by  itaelf  la  both 

and   DQtriUona.    It  ii   probable. 


17) OOT 

thongh,  that  the  glaten  naed  in  the  eipeii- 
menta  made  by  the  ahoTe  Commiuion  can- 
tuned  lome  non-nitrogeuoqi  prinmple,  and  it 
ii  abo  probable  that  mineral  matter  was  pre- 
•ent.  Set  Bkkia,  Floor,  Wbeat,  ke. 
CUyearlaa  (C]H||0|)— A  liquid  formed 

during  the  iBponification  of  oils  and  fat*.  It 
ii  coloarleu,  odoorleaa,  uncrj'etBllitBble,  iweet 
to  the  tatta,  of  a  syrupy  coQaiBtence,  and 
miiei  with  water  in  all  proportioDB. 

Glycerine  ia  largely  employed  tor  vtriooa 
puipoaei,  but  it  ia  chiefly  of  intereit  to  n>  aa 
an  agent  for  mounting  microHopic  objecti. 
It  ia  nieful  for  thia  purpose  from  ita  tnuu- 
parency  and  antiaeptic  properties 

Liyer,  lung,  alimentary  canal,  aldn,  alj«, 
fungi,  urinary  depoeita,  Ice,  ahow  better  in 
glycerine  than  in  balsam  or  dammar.  For 
Bpecimeni  containing  carmine  or  Fruaaian  blue 
add  2  drop*  of  hydroohloiic  acid  to  1  oE.  of 
glycerine.  Glycerine  should  not  be  naed  for 
mounting  things  hardened  in  oamic  acid. 
I  Glycerine  jelly  may  be  used  for  mounting  the 
foUowing.  6rat  ateeping  them  in  weak  spirit: 
I  Connective  tisane,  softened  bone  and  tooth, 
cartilage.  blood-Tessela,  long,  &e. 

For  "TTpt^^v  purposes  pure  glycerine  or  the 
following  mixture  may  be  used ;  Pure  gly- 
cerine, 4  Quid  oz. ;  diatilled  water,  2  oc. ;  gela- 
tine, 1  OE.  by  weight :  diaaolve  the  gelatine  in 
the  water  made  hot,  then  add  the  glycerine 

Olyeerln*  Jail;— This  ii  a  good  medium 
for  moonting  Tegetable  tisaues  for  microacopio 
purpoaei.  An  excellent  kind  ■■  made  by  Mr. 
Simmiogton  of  Bradford,  and  Air.  White  of 
Letcham,  Norwich.  Mr.  Lawrence's  recipe 
(Qaarterly  Journal  of  Microscopical  Science, 
1859)  is  aa  f  oUows  :— 

Take  any  quantity  of  Nelson'a  gelatine  and 
let  it  soak  for  two  or  three  hours  in  aold  water, 
pour  off  the  superfluous  water  and  heat  the 
soaked  gelatine  until  melted.  To  each  fluid 
ounce  of  the  gelatine  add  1  drachm  of  alcohol, 
and  mil  well ;  then  add  a  fluid  drachm  of  the 
white  of  an  egg.  Mii  well  while  the  gelatine 
is  fluid  but  eooL  Now  boil  until  the  albumen 
GOBgulatea  and  the  gelatine  is  quite  clear. 
Filter  through  flannel,  and  to  each  fluid  ounoe 
of  the  clarifled  gelatine  add  G  fluid  drachmi 
of  Price's  pure  glycerine,  and  mii  well. 

Mr.  Poclington  uses  for  wood  sections  an 
ounce  of  the  gelatine,  soaked  as  iu  tlio  previous 
formula,  and  adds  an  equal  portion  of  strong 
glycerine  iu  which  a  faw  grains  of  arsenic  have 
been  dissolved  ;  for  arsenic,  chloride  of  barium 
may  be  a  ubatituted. — (Pharmaceutical  Journal, 
November  21, 1874.) 

Goitrtt  knd  CreUniam  —  Among  epi- 
demic diseases  which  attack  entire  popula- 
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tions,  there  nre  none  vrliich  exercise  a  more 
profound  action  on  the  physical  and  moral 
constitution  of  man  than  goitre  and  cretinism. 
The  deterioration  of  entire  generations  is  the 
consequence  of  this  affection,  and  being  due 
to  local  and  still  obscure  causes,  merits  in 
a  high  degree  the  attention  of  the  sanitary 
authorities.  We  have  no  hesitation  in  uniting 
goitre  and  cretinism  in  one  article ;  because, 
although  they  must  not  be  confounded,  it 
appears  impossible  not  to  consider  them  as 
different  forms  of  the  same  endemic  cause. 

M.  Grange  affirms  that  cretinism  is  never 
met  with  in  a  population  where  gottre  is  not 
endemic,  and  that  generally  crC'tinism  does 
not  begin  to  appear  until  goitre  has  attacked 
a  fifth  or  a  tenth  of  the  population. 

Goitre  consists  of  a  swelliug  of  the  thyroid 
gland — a  gland  situated  in  the  neck,  over  and 
on  each  side  of  the  windpipe  or  trachea.  At 
first,  though  the  gland  is  enlarged,  it  is  soft ; 
but  it  gradually  acquires  a  firm  and  even  car- 
tilaginous consistence.  It  may,  indeed,  be 
infiltrated  with  calcareous  matter,  or  become 
ossified.  The  appearance  of  these  tumours  is 
repulsive,  and  they  cause  frequently  extreme 
difficulty  in  breathing.  Not  man  alone  is 
affected  with  goitre  in  the  goitrous  districts, 
but  also  dogs  and  cats. 

CrHinism  is  a  form  of  idiocy ;  it  has  been 
thus  defined: — 

"  A  condition  of  imperfect  development  and 
deformity  of  the  whole  body,  especially  of  the 
head.  It  is  endemic  in  the  valleys  of  certain 
mountainous  districts,  and  is  attended  by 
feebleness  or  absence  of  tlie  mental  faculties 
and  special  senses,  and  is  often  associated  with 
goitre.  "—(AlTKEN.) 

The  stature  of  the  cretin  is  diminutive,  his 
features  are  dull  and  heavy,  with  thick  lips 
and  a  big  tongue ;  the  legs  are  weak,  short, 
and  bowed ;  the  belly  is  either  tumefied  and 
large,  or  sunk  and  pendulous ;  the  head  is  of 
groat  size,  but  flattened  at  the  top  and  spread 
out  laterally.  This  condition  has  been  shown 
by  Virchow  to  be  due  to  an  early  ossification 
of  the  central  bones  of  the  base  of  the  skull — 
i.e.,  the  sphenoid  and  basilar  process  of  the 
occipital— probably  owing  to  the  same  cause 
as  goitre— i.tf.,  lime  and  magnesia  in  the  drink- 
ing-water. 

Ocoffrapkical  Range  of  Gottre  and  CrUin- 
igffi, — These  diseases  are  endemic  in  a  large 
number  of  the  provinces  of  Germany,  "Wur- 
temberg,  Saxony,  Silesia,  Tyrol,  Carynthia, 
Galicia,  Austria,  and  Switzerland.  In  Eng- 
land gottre  is  endemic  principally  on  the 
magnesian  limestone  extending  from  Not- 
tingham to  the  Tync,  and  in  some  degree  in 
Derbyshire,  Norfolk,  Cambridge,  and  Somer- 
setshire, where  a  few  sporadio  cases  of  cr6- 


tinism  are  met  with.  Goitre  ako  preraili 
in  France  to  a  greater  extent  than  is  gnl^ 
rally  known.  In  Asia  it  is  found  in  Chioete 
Tartary,  Thibet,  and  Ceylon ;  and  in  India  in 
the  valleys  of  the  Himalayas,  and  in  some  of 
the  vast  plains  at  the  foot  of  these  moantaini. 
In  Africa  there  are*  also  several  impoitut 
localities  afflicted  with  this  disease.  In  North 
America  it  is  found  in  the  vast  plains  of  tbe 
river  Edmonstone  ;  in  South  America,  ootiie 
plateaus  of  New  Granada,  where,  aecordiog 
to  Humboldt,  it  exists  under  esMntiaUr 
opposite  conditions— in  the  deepest  and  moit 
humid  Vidleys,  as  well  as  on  the  rooit  arid 
plains  and  the  least  covered  with  vegetation. 

Cause  of  Gaitre.^The  cause  of  goitre  it  is 
all  probability  the  drinking  of  water  impRf' 
nated  with  salts  of  lime  and  magnesia. 

"The  water  from  snow  or  from  gladen," 
says  Dr.  Grange,  "  does  not  give  gottre,  for 
this  affection  is  unknown  in  the  most  elevated 
mountain  valleys  to  the  sources  of  the  Blune, 
and  in  the  high  Yalais  to  the  source  of  tbs 
Aar,  and  in  Oberland,  between  MeiringenaBd 
Grimsel,  in  the  upper  valley  of  the  RIub^ 
All  these  valleys,  covered  with  snow  duiil 
the  greater  part  of  the  year,  and  in  vluch 
they  drink  water  coming  from  the  deptbi  d 
the  snow  and  glaciers,  present  no  eaie  d 
goitre.  This  malady  is  unknown  in  Nonny 
and  Sweden,  and  unknown  in  the  ^aetd 
plains  of  the  North,  where  the  people  Hre  it 
huts  dug  in  the  ground  and  only  drink  no*' 
water.  On  the  other  hand,  goitre  is  met  vitt 
in  Africa  and  the  island  of  Sumatra,  wbtfi 
snow  never  falls.  As  to  conditions  of  vcsti' 
lation,  in  Maurienne,  Tarentaise,  andTahii 
tliere  are  continual  breezes,  an  upward  eoniit 
from  10  A.M.  to  5  P.M.,  and  during  the  nq^ 
a  current  of  air  in  the  contrary  directigi 
powerful  enough  to  bend  the  trees.  KoaM 
can  have  the  least  knowledge  of  the  dreali' 
tion  of  fluids  to  admit  that  in  the  mostnanW 
and  shady  valleys  there  is  no  ventilatioB.  i^ 
St.  Jean  de  Maurienne,  the  statue  of  Fodffi 
the  great  propagator  of  this  opinion,  is  f^ 
rounded  with  poplars,  which  daily,  bowtdti 
the  earth  by  the  ascending  breeze,  give  i  ^ 
mal  lie  to  the  theories  written  in  the  bookki 
has  left  to  posterity.  The  Swiss  plain,  ^ 
of  Turin  and  Lombardy,  terminated  qh  ^ 
horizon  by  the  white  outline  of  the  Alps,  f^ 
sent  too  great  a  number  of  instances  of  ^ 
ravages  of  endemic  diseases  to  attribute  AA 
to  meteorological  causes.  I  wiU  nyootiMl 
of  the  differences  and  variations  of  Uatf^ 
ture,  and  the  action  of  marsh  miasma,  lor  Al' 
cantons  in  France  most  severely  attadced  W' 
marsh  fevers  are  exempt  from  this  affoctMt 

**  Poverty  and  unoleanlineas  aggranfttiB^ 
diseases,  but  they  are  not  the  cause  of  4^ 
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'  oocupies  oar  attention.  What 
UoMod  aa  to  be  exempt  from  the 
these  two  companions  of  suffering 

If  frequent  pregnancies  and  here- 
lence  predispose  to  the  goitrous 
it,  it  is  certain  that  these  circum- 
'e  only  a  very  secondary  influence. 

goitre  and  cretinism  as  an  exag- 
scrofola  is  to  be  in  direct  opposi- 
I.  In  the  Pyrenees,  where  scrofida 
affection  of  which  we  treat  is  ex- 
nmon ;  and  in  the  Ni6yre,  where 
m»  diathesis  makes  great  ravages, 
eaieely  known.  These  different 
Dctimes  occur  together,  and  then 
taity  is  necessarily  increased  by 
B  inflnenoe. 

cbinkiDg  -  water  produce  goitre 
t  being  su£3ciently  aerated  ?  The 
thor  of  this  theory,  which  he 
I  facta  relating  to  the   elevated 

Sonthem  America,  has  himself 
t,  when  he  saw  in  our  continent 
moderate  heights  and  on  plains 
tmstances  where  water  dissolves 
im  of  air. 

oion  which  attributes  the  develop- 
le  affections  to  the  air  of  certain 
ipported  by  numerous  proofs  of 
cms  action  ascribed  to  them.  In 
of  the  goitrous  countries  one  or 
are  cited  which  have  the  property 
g  this  disease  in  a  short  time.'* 
rantaiseandMaarienne  K.  Grange 
ese  springs,  which  they  call  tvf- 
tie  knows  men  who,  preferring  to 
rmity  rather  than  wear  a  military 
rodnced  in  a  few  months  a  goitre 
I  to  ensure  rejection* 
Old  cretinism  are  met  with  at  all 
m  50  metres  above  the  sea-level 
»t  elevations  on  which  man  can 
r  are  met  with  in  countries  the 
I,  whether  as  regards  geographical 
mate,  manners,  or   food.    Thty 

the  temperature  varies  annually 
',  and  where  there  is  a  variation 
n  60**;  in  short,  everywhere  ex- 
lea-coast. 

ggmstance  alone  is  common  to 
OS  country ;  its  soil  is  formed  of 
rocks,  which  contain  magnesian 
ite,  sulphate  of  lime,  and  mag- 
a  faet  ascertained  by  M.  Chatin 
vther  observers.^ 

»  is  not  alone  in  his  opinion  con- 
Inflaenc*  of  the  salt  of  lime  and 
Baillarger  states  that  horses  and 
«  affected  by  drinking  the  water 
which  latter  river  certainly  oon- 
alcireoiis  lalta. 


Johnston  (Edinburgh  Monthly  Journal,  May 
1855)  asserts  that  a  water  which  had  77  grains 
of  solid  residue,  consisting  principally  of  lime 
and  magnesia  salts,  affected  the  thjrroid 
glands  of  certain  priaoners  under  his  observa- 
tion. By  using  a  purer  water  the  malady  dis- 
appeared. 

Dr.  M'Clellan,  in  his  **  Medical  Topography 
of  Bengal,"  gives  the  following  interesting 
table  :— 

Goitre  and  Cretinitm  in  Kumaon  {Oude). 

PeroentJiffe  of  FopolAtlou 
aznot«d — 

With  Goitra.  With  Cretloism. 
Water  derived  from — 

Granite  and  gneiss       .0*2  0 

Mica,  slate,  and  hornblende  0  0 

Clay-slate      ...        (•54  0 

Green  sandstone  .        .        0  0 

Limestone  rocks  .        .      33  3-1 

These  observations  are,  however,  not  en- 
tirely accepted.  M.  St.  Lager  denies  the  con- 
nection between  lime  and  magnesian  waters 
with  goitre,  and  shows  that  goitre  is  endemic 
in  metalliferous  districts.  He  argues  that  the 
constituent  of  the  water  is  iron  pyrites,  or 
some  other  metallic  sulphide. 

The  whole  subject  requires  further  investi- 
gation. That  it  is  the  water,  or  soil,  or  both, 
is  certain.  A  dozen  really  trustworthy  analy- 
ses of  water  and  soil  in  each  goitrous  district 
compared  with  non-goitrous  districts  should 
settle  the  matter. 

0008«beiTy— The  fruit  or  berry  of  the 
Ribea  grossvlaricu  It  is  a  native  of  many  parts 
of  Europe  and  North  of  Asia,  and  grows  wild 
in  thickets  and  rocky  situations.  Malic  and 
citric  acids  and  sugar  give  it  its  chief  charac- 
teristic. The  unripe  fruit  is  cold  and  acidu- 
lous, while  the  ripe  fruit  is  wholesome  and 
slightly  laxative.  The  seeds  and  skins  should 
not  be  eaten,  as  they  are  very  indigestible. 
Factitious  champagne  is  often  manufactured 
from  them.  (S^Wine.)  The  seeds,  washed 
and  roasted,  were  formerly  used  as  a  substi- 
tute for  coffee. 

Comjpoiition  of  Qooteberriet  (Fbcskniits). 


Large  Bed 

RnullBed. 

SolulAe  Matter— 

Sugar. 

8-068 

6-030 

8-239 

Free  acid  (reduced  to 

equivalent  of  malic 

acid)       .       . 

1368 

1-573 

1-589 

Albuminous 

0-441 

0-445 

0-358 

Pectous 

0^9 

0*513 

0-522 

Ash    .... 

0  317 

0-452 

0-504 

InsoluUe  Matter— 

Skins 

2  481) 

0-512; 

2-442 

2-529 

Pectose 

0*294 

0  515 

l'42j 

Ath  from  insoluble 

matter  induded  in 

toeioht*  ffiven 
Water 

0-146] 
^-565 

[0-069] 
88-030 

[0-247] 
84-831 

\ 


100000    100*000    100*000 
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MiddlMiaMl  TaUov 

SUubU  MaUer-- 

Sugar. 

6-388 

7  507 

6483 

Free  seld  (reduced  to 

eqaivalent  in  malic 

acid)       .       . 

1078 

1-834 

1-664 

Albaminoos 

0  578 

0  869 

0-306 

Pectous 

2112 

2113 

0843 

Ash    .... 

01200 

0  277 

0  568 

ItuolutatMaUer— 

Seeds 
Skins 

8-3801 
0-442C 

2081 

2803 

Pectose 

0  308 

0955 

0  890 

Aih  from  insolubie 

maUer  induded  in 

wtightt  given 
Water 

[n-100] 
85  519 

[0  170] 
85-364 

[0138] 
86  958 

Compoiitifm  o/Qrapn  (FKanmni) 


100*000    100  000    100  000 

Oorgon*  Anohory— iSlee  Akchovt. 

Chralns — The  principal  gnuos  will  be  found 
fully  desoribed  under  their  respective  head- 
ings. 

Qrapea  The  fruit  of  the  VUU  vinifera^  or 
common  grape  vine,  indigenous  in  the  East, 
but  introduced  at  a  very  early  period  to  tbe 
South  of  Europe. 

The  grape  is  an  extremely  useful  and  valu- 
able fruit.  Ripe  grapes  are  cooling  and  anti- 
septic, and  in  large  quantities  diuretic  and 
laxative.  Dried,  they  are  used  as  currants 
and  raisins,  and  besides  this,  they  furnish 
the  choicest  wines  and  spirits.  The  jildn  and 
seed,  which  should  be  rejected,  are  indiges- 
tible. 

*'  Grapes,  if  taken  without  the  husks,  are  the 
safest  and  most  nutritive  of  summer  fruits." 

— (CULLKN.) 

The  amount  of  sugar  contaiDed  in  different 
varieties  of  grapes  varies.  Froseni  as  found  that 
in  very  ripe  OppenActm  grapes  it  amounted  to 
13*52  per  cent ;  over-ripe  Oppenheim^  15*14 
per  cent. ;  red  very  ripe  Atmannsh&tuer^  17*28 
per  cent.  ;  and  Johannisberg,  19*24  per 
cent. 

The  skins  of  grapes  are  found  to  yield  to 
boiling  alcohol  a  considerable  quantity  of 
white  wax,  and  this  material  may  be  looked 
upon  as  designed  to  impede  both  the  pene- 
tration of  water  from  without  and  the  escape 
of  moisture  from  within.  Tlie  fleshy  part  of 
the  grape  consists  of  a  mass  of  delicate  vesicles 
holding  the  chief  portion  of  the  juice.  The 
latter  contains  no  tannic  acid  or  other  astrin- 
gent matter,  but  this  is  found  in  abundance  in 
the  stones. 

The  stalks  also  contain  tannic  acid,  and 
when  they  are  placed  in  the  fermenting  fats, 
as  they  frequently  are,  they  help  to  give 
astringency  to  a  wine  prepared  with  their 
employment. 

The  following  table  shows  the  composition 
of  grapes  ^— 


-*«                                          White  AwtarfH 

I.X 

q«ltoilpak 

< 

SoltMe  Matter— 

Sugar       .... 

13-780 

Free  actd  reduced  to  equi- 

valent in  malic  aoid     . 

1-090 

Albaminoos  substances  . 

0832 

Pectoos  substances,  tc  . 

0  498 

Ash 

0  860 

IntoluUe  Matter- 

Seeds                              .\ 
Skins       .        .        .        .; 

2-592 

Pectose     .... 

0»U 

Aih  fr(»A  imdubU  nnt- 

ter  included  in  wetp&a 

Qtven    .... 
Water      .... 

W 

J 

lOODSO 

"li 

OrasMS,  Poiflonons— The  moiti 
tant  poisonous  grass  which  may  get  mixe 
wheat  is  darnel  {Lolium  temuUiitim\ 
Dabnel. 

Ormtem—See  Wabmiko. 
Qrmvem—See  CHUttoHTABns;  Diad 

P0B4L   OF;  POTBEPAOTIOK ;  SiPOBUlO 

Chrftveyardi— £r«e  Chubchtabds  ; 
Disposal  of;  Pdtbefaction ;  Saioi 

TION. 

Qr^9ingmg9m—8ee  Turn, 

Groats— Oats  deprived  of  their  ftH 
caUed  "groats"  or  "grite;"  wh«i  1 
they  constitute  "  Emden  groats.** 

Qroniid^ A fr—See  Air;  Aom;  1 
Gbound,  &c 

Oronndp Water— iStoWAiiB,  S<H 

Omal— Prepared  from  groats  and 
water.    It  is  a  soothing  and  nntritiie  1 

Ouaiaomn  Reaiii— The  resin  p 
from  the  wood  of  Ouctiaeum  offieiiul 
resin  is  a  dark  brown,  transpaTent^ 
substance.  A  solution  of  it  in  reetifia 
strikes  a  dear  blue  colour  when  spplM 
inner  surface  of  a  paring  of  raw  pots 
to  the  action  of  guaiacic  acid  on  the 
The  resin  contains  two  acids— vis.,  s! 
per  cent,  of  gnaiaretic  add,  which  is  oj 
(C,rtH2604),  and  70  per  cent,  of  g« 
acid  (CwH^Os). 

Ouaiacum  is  a  valuable  medidne,  poi 
diaphoretic,  alterative,  and  stimolsat 
ties  ;  it  is  used  in  skin-diseases,  chroiii 
matism,  and  other  affections.  Inlsi] 
it  causes  heat  in  the  throat  and  initi 
the  intestinal  canal. 

Gtuiiacum  is  employed  in  testing  for 
sence  of  blood.  A  solution  of  the  rod 
ing  matter  of  blood  in  water  prodii 


GUI                         ( 261 )  017H 

dt  tinetore  of  gaakeam  a  reddish-  burnt  up.    The  ash  is  now  weighed,  then  the 

dpitate  of  the  reain.     On  adding  weight  of  the  ash  deducted  from  the  weight 

ithereal  solution  of  peroxide  of  hy-  of  the  gum  before  ignition  gives  the  weight  of 

leautiful  blue  colour  appears.    Su  the  gum.    This  process  has,  howcTer,  to  be 

frequently  modified  to  meet  special  oases. 

B  U  frequently  .dulterated  with  chmpowder-An  exact  bowledge  of  the 

I    A. unpto  tincture  of  guauoum,  ,„oke  which  the  explorion  of  gunpowder  pro- 

fn  into  water,  becomes  milky  from     a^^^  :-  :-*^ ^«    *    ai.    v     •     "Ij. 

.  ^        .  .,      '    .       .f        ,1.        .  duces  IS  mterestmg  to  the  hygiemst,  as  some 

tation  of  the  resin  :  if  a  solution  of  ^^^^♦•^.    -„^u  t.  av  x    «au        ii-          j 

r  11       jj  J    -^  •      1        J  occupations,  such  as  that  of  the  soldier  and 

now  carefully  added,  it  is  cleared,  xi  ^  !.;.»««  ««*„:i  *i.^  u-^  au*      *         a-       a 

-^        ■'          *  II     11    1.  the  miner,  entail  the  breathing  from  time  to 

IS  so  after  excess  of  the  alkali,  pro-     . . ^.    I    j^a^-:  «»a  j  v     au  j     x      < 

,     ,                A   1.  A      A  •*  **™®  of  air  deteriorated  by  the  products  of 

scum  only  be  present,  but  not  if  e^pjo^ion. 

IS  are  contained  in   the  tincture.        m^i„'««  ai.^  ^ •*•       e j     a   v 

, .     .,                   #   J  lA      A  Takmg  the  composition  of  gunpowder  to  be 

IS  used  for  the  purpose  of  adulterat-  as  follows  :— 

yaj.  jalap,  &c. 

•'*  *      *^'  Nitre 101 

k  'Warm-See  Filabia  Dbacun-  cSllbSS'    !      ".      !      '      !      .'       18 

136 

^^iJ^\[r.^^"*i^   ^L^*!kil  ^'-  Angus  SraUh  found  that  after  explosion 

;ensiTely   pervades   the   vegetable  .,          ? ,.          -i.!                    j^laxl 

U__„  .     ..        .  t             **^o  weight  remained  the  same,  and  that  the 

occurs  m  im  purest  form  asan  j?jiv                       ^^'x 

XV    I.    1     »     _x  •    A          V  X  powder  had  become  converted  mto — 

upon  the  bark  of  certain  trees,  but  ^ 

I  in  the  juices  of  nearly  all  phints.  Nit^gen  ^]^    !       !       '.       !       !         J4 

insoluble  in   alcohol,  ether,  and  Sulphide  of  potash    .       .       .       .        65 

water  they  produce  a   tasteless,  ~~ 
aginous  liquid,  possessing  strongly 

roperties,  which  render  it  extremely  Tbe  reason  that  gunpowder  smoke  differs 

\  variety  of  purposes.    Seventy  per  from  ordinary  wood  or  coal  smoke,  which  is 

m  consists  of  gummic  acid  in  com-  always  heavier  tban  the  material  consumed,  is 

rith  lime,    magnesia,  and  potash,  that  powder  bums  without  air.    It  supplies 

small  quantities  of  acid  malate  of  its  own  air  in  the  nitre  employed.    When  gun- 

ilorides  of  calcium,  and  potassium,  powder  is  used  for  blasting  purposes,  a  certain 

I  of  iron,  silica,  and  phosphate  of  amount  of  sulphide  of  potassium,  or  an  equi- 

id  17  per  cent,  of  water.    By  boil-  valent  in  sulphate  of  potash,  remains  floating 

lute  sulphuric  acid  it  is  convertible  in  the  atmosphere  a  portion  of  the  time. 

There  are  several  varieties  of  gum,  In  mines  this  substance  exists  after  the  ex- 

lal  being  gum  acacia  or  Arabic.  plosion  in  such  excess  that  sight  and  breathing 

fference  of  opinion  exists  with  re-  become  difficult ;  and  if  during  eight  hours 

le  alimentary  value  of  gum,   but  there  are  used  12  oz.  of  gunpowder  for  above 

txperiments  of  Magendie  on  dogs,  three  half  hours  out  of  the  eight,  sight  and 

nann  and  Gmelin  on  geese,  it  is  breathing  will  through  the  diffusion  of  this 

y  proved  that  it  is  insufficient  to  sulphide  of  potash  become  almost  impossible, 

fe.     Lehmann  declares  that  gum  About  one- third  of  the  powder  is  fired  off 

together  unabsorbed,  but  it  is  pro-  at  a  time.     Seven  hundred  and  thirteen  grains 

iind«r  some  form  or  other  it  does  of  sulphide  of  potassium,  or  its  equivalent  in 

extent  reach  the  circulation.    Dr.  sulphate  of  potash,  are  sent  into  the  air  at 

experiments  on  dogs  and  rabbits,  once,  leaving  '59  grains  in  a  cubic  foot.    This 

that  gum  does  not  undergo  conver-  amount,  small  as  it  seems,  is  intolerable,  and 

alimentary  canal  into  sugar.  the  men  can  neither  work  nor  live  in  it.    They 

largely  used  for  the  purpose  of  wait  till  it  diminishes. 

ig  tea,  and   also,  it  is  said,  with  After  leaving  a  mine,  the  mouth  and  nostrils 

it,  fish,  &&,  mustard,  pepper,  con-  are  found  to  be  extremely  black ;  the  reason 

port  wine.  being  that  the  current  of  air  which  enters  by 

nral  principles  of  its  estimation  are  these  channels  is  purified  by  the  mouth,  mous- 

A  decoction  of  tbe  substance  (e.{7.,  tache,  &c.,  to  a  great  extent,  and  strained 

porated  almost  to  an  extract,  and  of  the  charcoal  from  the  powder. 

d  with  methylated  spirit  in  succes-  The  charcoal  is  not  wholly  burnt  during  the 

IS.    The  liquid  is  then  filtered,  the  explosion  of  the  powder,  the  sulphur  is  not 

ling  on  the  filter.   It  is  then  washed  wholly  consumed  as  a  sulphide  of  potassium, 

.  water,  and  the  solution  of  gum  and  the  nitre  is  not  wholly  robbed  of  its  oxy- 

Bed  dried  and  weighed,  and  finally  gen.— (A.  Smith.)    Set  Mines. 
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An  exploiion  of  gunpowder  has  the  effect 
also  of  adding  a  certain  quantity  of  carbonic 
acid  to  the  air,  and  hence  rendering  it  ex- 
tremely unhealthy. 

Karolyi  succeeded  in  analysing  the  gases  of 
gunpowder  which  had  been  fired  in  conditions 
closely  resembling  those  which  occur  in  ar- 
tillery praollet.  A  charge  of  powder  was  en- 
closed in  an  iron  cylinder  of  such  strength 


that  it  just  bonl  when  the  powder  wi 
by  means  of  the  electric  fpark.  This  d 
cylinder  was  susjiended  in  a  hollow  ip] 
bomb,  from  which  the  air  was  exiu 
before  firing.  After  the  exploaion  hac 
produced,  the  gases  and  the  solid  reo 
the  powder  were  submitted  to  analysia 
following  table  exhibits  the  resi|it 
tained :—  » 


Charcoal  . 


Gaseous 


Solid 


TABLE  I. 
1.  Composition  of  the  Powder  used. 


Nitre 

Sulphur 

Carbon 

Hydrogen , 

Oxygen 

Sulphur 


2.  Products  of  Combustion 


Nitrogen  . 

Carbonic  anhydride  . 

Carbonic  oxide . 

Hydrogen . 

Sulphuretted  hydrogen 

Marsh  gas . 
(  Ammonic  sesqui  carbon 
!    Potassic  sulphate 

Potassic  carbonate    . 

Potassic  hyposulphite 

Potassic  sulphide 

Charcoal   . 

Sulphur 

Loss  .... 


Ordnance 

Small-Anns 

Powder. 

Powder. 

73-78 

7715 

12-80 

8-63 

10-88  ^ 

1178  ^ 

0-38 
1-82 

^  13  39 

0*42 

1-79  r 

0-31   J 

0-28  J 

99-97 

100-05 

hy  Weight. 

» 

Ordnance 

Small-Arms 

Powder. 

powder. 

9-77  1 

1006  ^ 

17-39 

21-79 

2-64 
0-11 

!>  30*58 

1-47 
0-14 

0-27 

0-23 

0-40  J 

0-49  . 

2-68  1 

2-66  ^ 
3617 

36-96 

19-40 

2078 

2-86 
Oil 

-  69-26 

'1-77 
0-00    > 

267 

2-60 

4-69 

116 

017  J 

0*68  J 

14 


100-00 


100-00 


3.  Products  of  Combustion  by  Volume  in  100  of  Gas. 

Ordnance 
Powder. 

37-68 

4274 

1019 

5-93 

0-86 

2  70 


Nitrogen  , 
Carbonic  anhydride . 
Carbonic  oxide . 
Hydrogen . 

Sulphuretted  hydrogen 
Mtirsh  gas 


100  00 


Small- Arms 

Powder. 

35-33 

48-90 

518 

6*90 

0-67 

3-02 


•100' 


The  effect  produced  on  the  surrounding  at- 
mosphere by  the  explosion  of  gunpowder,  as 
measured  by  the  combustion  of  candles,  is 
well  shown  by  Dr.  Angus  Smith's  experiment 
in  his  now  celebrated  lead-chamber. 

TABLE  II.— Showing  the  Results  obtained  by 
burning  Gunpowder  in  a  close  Lead-Cham- 
ber, 6  Feet  long,  nearly  4  Feet  unequally 
broad,  and  8  Feet  high,  the  Cubic  Con- 
tents about  170  Feet.  Experiment  made 
by  Dr.  A.  Smith,  February  17,  1864. 

12  hours  66  mio.      22  in.      1       candle  4rF. 
After  14  minutes    20  „         '826    .,      51-5'* 


» 


After  45  grains  of  gunpowder  bid 
burnt  in  the  chamber  there  was  no  inuM 
diminution  of  light,  but  in  a  few  mionie 
candle  changed  suddenly  as  the  unoki 
down  upon  it. 

After  24  min.     18  in.      '669  candle    51' 
Fifteen  grains  then  burnt  60  in  aU. 

After  27  min.     18  in.     '669  candle    6? 
After  29   „        16  „      '629     „       M 

Very  unpleasant  breathing,  as  if  ererT 
crystal  was  felt  sharply ;  caused  co^ 
discomfort. 
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iftirS^mm.     14*5  in.     '4M  candle    53°  F. 

IKftinct  taste  of  salt,  as  it  came  from  the 
tlnit  after  collecting  there,  and  causing  much 
pUegm.    Depressing.    Breathing  worse  than  ' 
a^  three  and  a  half  hours  in  the  chamber 
vitbout  saltpetre. 

After  47  minutes  fired  another  15  grains. 

After  51  min.     13  in.      349  candle     53*5°  F. 

Decided  weakening  of  the  flame,  as  seen  by 
Its  indistinct  edgesi  It  becomes  shorter ;  the 
'iune  at  the  bottom  becomes  whitish;  it  is 
'"oally  blue.    Thirty  grains  fired. 

After  64  min.    11-5  in.     -273  candle   54  S^  F. 

height  of  auUide  candle  on  entering, 
37t>4  grammes;  at  end  of  experiment,  12  11 
gramnei. 

^"eight  of  umde  candle  on  entering, 
21-87  grammes;  at  end  of  experiment,  12*11 
grammes. 

^^tside  candle  burnt  14*93  grammes. 

Inaide  candle  burnt  13*37  grammes. 

^Shitter— Sec  Nuisances. 


I— In  the  eighteenth  century 
*l*erB  was  a  revival  of  gymnastic  institutions, 
•o  nmch  encouraged  by  the  ancients.  Sals- 
*■**>»  foQoded  an  institution  in  Saxony,  and 
•«*eral  states  of  Europe  followed  the  example. 
^^  Stockholm  a  central  institute  was  formed 


under  the  direction  of  Professor  Ling.  In 
England  and  Switzerland  similar  institutions 
were  erected,  and  multiplied  under  the  impul- 
sion of  M.  Clias,  &c.  In  France,  Eollin  and 
Bartholemy  supported  the  erecting  of  gym- 
nastic institutions  ;  and,  in  short,  from  that 
time  to  the  present  their  utility  has  been  re- 
cognised more  or  less  by  all  Huope.  Large 
gymnastic  societies  at  the  present  time  exist ; 
it  is  studied  as  an  art,  and  possesses  an  exten- 
sive literature. 

Gymnastic  exercises  are  of  the  greatest  im~ 
portance  in  training  recruits.  Gymnasia  are 
now  erected  at  all  the  large  military  stations, 
and  a  code  of  instructions  used,  which  has 
been  drawn  up  by  MacLaren  of  Oxford.  This 
is  published  by  authority  and  strictly  followed. 
The  system  consists  of  progressive  exercises, 
foot  walking  and  running,  then  leaping,  bar 
and  vaulting,  horse  exercise,  &c.,  up  to  esca- 
lading. 

The  guiding  principle  of  the  above  code  is 
evidently  gradually  to  train  the  heart  and 
the  voluntary  muscles  to  great  efforts,  and 
there  is  no  doubt  that  such  a  system  does 
no  harm  whatever,  but  develops  the  bodily 
powers  to  a  remarkable  degree.  Injudicious 
gymnastics  (as,  for  example,  the  allowing 
youths  or  young  recruits  to  commence  labo- 
rious and  difficult  exercises  at  the  outset) 
throw  a  great  strain  on  the  heart  and  lungs, 
and  may  produce  permanent  injury. 


H. 


^aWtatioiM    The  house  has  been  called 

^^  lanitaiy  unit ;  its  sanitation  is  therefore 

.    ^he  first  importance.     The  crowded  dwell- 

^*  of  the  poor  in  all  times  have  been    a 

^^'ce  of  disease,  and  their  state  in  every 

^^tiy  has  been  more  or  less  unsatisfactory. 

y^'i  England^  as  late  as  the  time  of  Henry 

.^I.  the  better  class  of  houses  was  extremely 

^Jy  as  evidenced  by  the  celebrated  letter 

.    Prismas  to  Cardinal  Wolsey's  physician, 

^  %hich  he  comments  upon  the  continual 

'^'^nes,  and  notably  the  sweating  sickness, 

.   Constantly  affecting  England,  and  considers 

Caused   by    the    insanitary,   unventilated 

^te  of  the  houses,  the  floors  of  which  at 

^t  time  were  made  of  loam  strewed  with 

^hes,  constantly  renewed  without  the  removal 

^  the  previous  layer,  and  remaining  for  a 

^inber  of  years,  necessarily  concealing  fish- 

^es,  broken  victuals,  and  other  filth,  "  and 


impregnated  with  the  urine  of  dogs  and  men." 
The  habits  of  our  ancestors  were  indeed  dis- 
gusting in  this  matter. — {See  Critical  and 
Miscellaneous  Essays,  by  Thomas  Carlyle, 
people's  edition,  vol.  vi.  p.  229. ) 

The  poorer  dwellings  in  Continental  towns 
were,  however,  quite  equal  in  this  respect  to 
those  in  England ;  and  even  at  the  present 
time,  parts  of  Mulhouse,  Domacb,  Amiens, 
Lyons,  Rouen,  Lille,  Paris,  &c.,  nre  a  disgrace 
to  any  civilised  community.  The  cellars  of 
Lille  {cavts  de  LilU)  have  especially  achieved 
an  unenviable  notoriety. 

**  The  principal  quarter  of  the  Lille  poor  is 
that  of  St.  Sauveur,  where  all  the  combina- 
tions which  produce  disease  are  concentrated. 
It  is  composed  of  a  series  of  islets  separated 
by  narrow  gloomy  alleys  abutting  on  little 
yards,  known  under  the  name  of  courettes, 
which  serve  at  once  as  sewers  and  as  a  dep6t 
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for  refuse,  in  which  there  is  a  conitant 
humidity  all  the  year  through.  The  windows 
of  the  houses  and  doors  of  the  cellars  open 
on  the  infected  passages,  and  the  houses 
are  huilt  around  these  plague  -  centres.  As 
soon  as  you  penetrate  into  the  couretUs^  a 
strange  population  of  sickly,  lame,  deformed, 
and  pallid  children  besiege  you,  demanding 
alms.  But  the  latter,  at  least,  breathe  open 
air.  It  is  only  in  the  depths  of  the  cellars  that 
the  misery  of  those  who  on  account  of  their 
age  or  the  rigour  of  the  season  cannot  go  out, 
can  be  judge<l.  The  father  of  the  family  is 
seldom  home  in  these  sad  dwellings ;  he  hastens 
from  them  at  break  of  day,  and  only  returns 
late  at  night.  The  tender  vigilance  alone  of 
the  mother  braves  the  horror  of  such  a  life 
for  the  sake  of  supporting  her  children." — 
(Blanqui.) 

In  1828  no  less  than  3687  people  lived  in 
these  cellars. 

But  leaving  our  Continental  neighbours, 
we  will  endeavour  to  sketch  briefly  the  present 
titate  of  our  own  habitations — (a)  In  the  town ; 
(6)  in  the  country. 

(a.)  In  the  Tovnu 

The  houses  in  towDs  of  the  richer  and 
middle  classes  are,  if  not  all  that  can  be  de- 
sired, yet,  speaking  generally,  built  well, 
lighted  sufficiently,  and  fairly  healthy.  But 
when  we  go  lower  down  in  the  scale,  we  find 
houses,  especially  in  the  metroi>olis,  which 
may  be  divided  into  three  classes  : — 

1.  Ancient  houses  built  more  than  a  century 
ago,  crowded  from  garret  to  ground-floor,  and 
even  to  cellar  when  the  latter  fact  can  be 
concealed  from  the  authorities. 

2.  Good  houses  in  what  was  once  a  fashion- 
able quarter,  but  has  gone  down,  also  crammed 
with  lodgers. 

3.  Mushroom  new  houses  of  an  inferior 
class,  run  up  by  a  speculator  or  a  contractor. 

There  is,  again,  a  fourth  class  of  houses,  of 
excellent  construction— e.f^.,  the  Shaftesbury 
estate,  &c. — inhabited  strictly  by  the  working 
class,  and  having  every  sanitary  requirement 
fulfilled. 

Another  class  might  be  made  of  the  small 
cottage  property,  but  the  state  of  these  cot* 
tagcs  is  obvious,  and  they  are  therefore  really 
better  looked  after  by  the  sanitary  authorities 
than  the  first  three  classes  mentioned  above — 
most  of  which  show  a  fair  respectable  front- 
age, so  that  it  is  only  upon  entering  them  that 
the  real  facts  of  the  case  are  seen. 

Each  room  of  the  first  two  classes  is  a  sep- 
arate tenement,  and  the  house  as  full  as  a 
factory,  with  deficient  privy  accommodation, 
water-supply,  places  to  put  refuse,  &c. 

It  has  been  noticed,  especially  in  the  large 


Scotch  cities  where  similar  OTercrowdi 
exists,  that  the  common  itairease  acts  as 
upccut  ghaft,  carrying  the  emanations  of  i 
lower  inmates  to  the  denizens  of  the  gaire 
so  that  the  higher  stories  show  a  far  grea* 
death-rate  than  the  lower  ones. 

The  third  class  of  houses,  in  spite  of  ^ 
BuUding  Act  of  1858,  as  Dr.  Liddle, 
medical  officer  of  health  for  Whiteehapel, 
pointed  out,  is  frequently  built  upon  foam 
tions  of  dry  rubbish,  without  either  d^ 
courses,  drainage,  water-closets,  or  Tac- 
tion. 

Another  source  of  evil  arisei  from  the  ^ 
tice  of  placing  houses  too  close  togarU 
When  buildings  intended  as  dwdlings 
crammed  within  a  small  area,  each  joeifi 
and  encroaching  upon  its  neighbour,  and  tiJ 
ing  up  space,  air,  and  light,  it  is  a  am  < 
gregarious  overcrowding,*  and  general^  00 
exists,  as  at  Liverpool,  with  overcrowdini  a 
the  house-unit  itself,  and  deficient  ssnitu; 
arrangements. 

The  obvious  method  to  cure  the  latter  evfl 
is  to  open  up,  in  a  gradual  manner,  wide  isd 
straight  streets  into  the  poorer  qoartoi,  ai 
recommended  by  Parkes  and  Suidenon  is 
their  report  on  LiverpooL 

In  large  towns,  like  the  metropolis,  liw* 
pool,  3ianchester,  &c.,  there  are  grest  diffi- 
culties in  ascertaining  the  exact  numbered 
people  who  sleep  in  a  house.  A  booH-^ 
house  inspection  (smHousb-to-HouseIsstiC' 
tion)  every  year  or  two  in  the  worst  localife 
is  likely  to  afford  valuable  information,  for  il 
is  evident  that  a  house  built  for  one  fiunilf) 
and  accommodating  ten,  can  never  poieeii  i^ 
proper  sanitary  arrangements. 

There  are  also  some  houses,  and  even  vIhIi 
streets,  as  Mr.  Cross  justly  remarked  in  Id 
speech  (February  8,  1875),  so  engraioed  wid 
disease  that  no  expenditure  of  money  v3 
make  them  healthy.  Family  after  family  f* 
into  them,  and  are  successively  stnek  dflvi 
with  fever.  In  such  cases  the  only  remedy  1 
to  pull  them  down,  a  power  now  given  to  A 
sanitary  authorities  of  the  metropolif  ** 
those  of  the  larger  towns  by  the  Artian 
Dwellings  Act,  1875,  the  details  of  whiehtf 
to  be  found  at  the  end  of  this  article. 
(b.)  Housea  in  the  Rural  Distridf* 

Here  we  have — 

1.  The  isolated  country  gentleman*8  koaM 
often  with  a  stagnant  sheet  of  water  befoeti 

*  "Then  it  is  not  simply  that  houses  are  tf** 
crowded,  but  districts  are  overcrowded,  and  Uw ' 
is  vitiated.  I  know  of  one  place  in  St.  Oll«  v^ 
there  are  seventy  streets  close  together  withoat  * 
single  thoroughfare  through  which  the  resideatf  0 
get  a  breath  of  pure  air."— (Speech  of  Mr.  Ck* 
moving  for  leave  to  introdnce  "The  Woridnf  €■ 
Dwelling  Act,"  February  8, 1875.) 
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Ued  a  lake,  imperfeet  and  rat-riddled  drama, 
td  poUuted  water-supply.  All  aurgeons  in 
imtiy  practice  know  that  the  country  aeats 
e  the  frequent  haunts  of  typhoid  fever  and 
her  aieknesaes.  The  spread  of  sanitary 
icnee  has,  however,  in  this  direction  borne 
uit,  and  these  defects  are  being  appreciated 
kd  remedied. 

8.  The  labourer's  cottage. 
3w  The  Tillage. 

The  agricultural  labourer's  cottage  is,  in 
me  few  instances,  well  built,  but  in  most  it 
I  hardly  fit  for  human  habitation.  The  Agri- 
vhual  Commisaioners  in  their  report  say, 
*It  is  lamentably  evident  that  though  much 
^  been  done  towarda  remedying  the  omisaion 
b(  put  generations  in  this  respect,  a  laige 
poTtioD  c^  the  agricultural  labourers  through- 
ly tlie  country  are  still  housed  in  dwellings 
lAvhieh  theycaanot  fail  to  be  subjected  to 
K'Bat  and  serions  discomforts,  and  in  which 
^deeencies  of  life  are  almost  impossible." 
I^r.  Bond  also,  who  has  paid  considerable  at* 
^tion  to  this  subject,  says,  "  I  do  not  think 
^  I  exaggerate  when  I  express  my  belief 
titttiathe  southern  and  western  parts  of  the 
BQiotiy,  with  which  I  am  best  acquainted,  at 
w  20  per  cent,  of  the  labourers'  cottages  are, 
*^lttr  from  defective  construction  or  diUpi- 
ten,  not  really  habitable."  The  present 
writer  can  bear  thia  out.  The  cottages  in 
vnok  are  for  the  most  part  built  of  cob,  a 
™d  of  clay  mixed  with  straw,  which  rests  on 
I  foundation  of  stone  or  brick,  and  they  are 
^Wehed  with  straw.  So  long  as  the  thatch 
'*^yt  repaired,  the  cob  stands  the  weather, 
ttd  ii  very  comfortable  and  warm ;  but  if 
^^nogh  defect  of  thatch  it  gets  wet,  it  rapidly 
|Ni  to  nun.  The  floors  are  seldom  boarded, 
*Mif  mostly  the  earth  itself  paved  with 
P^iUea.  Two-thirds  have  no  back  premises, 
^  few  any  privy  accommodation.  They 
^^to*  their  slops  and  dirty  water  outside  their 
^^OO)  and  for  the  requirements  of  nature  go 
^*^  the  nearest  hedge.  Overcrowding  in 
""■M  places  prevails  to  a  great  extent,  and 
^^erils  are  being  remedied  but  slowly, 
^^ith  regard  to  Scotland  the  facts  are  very 
■^Itr.  "  One-third  of  the  population  live  in 
'^I'^ents  comprising  one  room  only ;  another 
^oird  Uf e  in  houses  contaioiDg  two  rooms ; 
'^Be-eighth  only  possess  dwellings  with  three 
^^"'^  ...  If  a  minimum  of  one-third  of  the 
^incQltaial  houses  of  Great  Britain  require  to 
'^tebailt,  you  have  something  like  a  measure 
^  ov  great  necessity  on  the  rural  side.  It  is 
^natter  of  building  700,000  cottages  at  a  cost 
''170,000,000  sterling."— (Lo»D  Napieb.) 
^e  villages  in  the  rural  districts  present 
very  variety  of  cleanliness  and  filth.  Some 
iTe  drains  to  cany  o£f  the  refuse-water, 


others  have  nothing  of  the  kind,  and  all  the 
filth  stagnates  in  open  gutters.  The  houses 
are,  however,  often  of  a  better  class  than  iso- 
lated cottages,  but  there  is  the  same  utter 
want  of  sanitary  arrangements.  In  many  vil- 
lages the  houses  have  no  water-supply  nearer 
than  two  or  three  hundred  yards.  Damp 
foundations,  cesspools  leaking  into  the  drink- 
ing-water, no  ventilation,  imperfect  windows, 
&a,  are  everywhere  common. 

It  is  the  urgent  and  pressing  duty  of  every 
one  to  aid  in  attempting  to  alter  this  state 
of  things.  Much  in  the  metropolis  has  been 
done  by  means  of  two  distinct  classes  of  socie- 
ties, the  one  founded  upon  a  charitable,  the 
other  upon  a  commercial  basis. 

**The  most  important  of  the  charitable 
agencies  is  the  Peabody  Trust.  The  amount 
of  the  trust  fund  was  in  November  last 
£600,000,  and  of  this  £220,000  had  been  spent 
in  the  purchase  of  sites  and  the  erection  of 
buildings.  The  large  balance  of  unexpended 
capital  will  be  used  as  soon  as  sites  can  be  ob- 
tained, but  so  many  obstacles  exist  to  the  sale 
of  land  in  London  that  great  difficulties  are 
experienced  in  obtaining  convenient  areas." 

This  paragraph  needs  no  comment,  and  it 
shows,  with  a  force  to  wliich  no  words  ooidd 
add,  the  necessity  of  giving  increased  powers  to 
building  societies  for  the  acquisition  of  land. 

Of  the  societies  founded  on  a  commercial 
basis,  the  best  known  is  that  with  which  the 
name  of  Sir  Sydney  Waterlow  is  associated, 
the  '*  Improved  Industrial  Dwellings  Com- 
pany (limited)."  This  society  has  spent 
£250,000  in  the  erection  of  buildings,  and 
5  per  cent,  on  the  outlay  has  been  uniformly 
realised  and  paid  to  the  shareholders.  This 
society  accommodates  1268  families,  compris- 
ing 6340  persons.  The  tenements  are  of  three 
kinds— (a)  those  having  three  rooms  each, 
and  for  which  sums  varying  from  3s.  9d.  to 
6s.  are  paid  weekly ;  (6)  tenements  of  four 
rooms  each,  for  which  48.  9d.  to  Ss.  are  paid 
weekly  ;  and  (c)  tenements  of  five  rooms,  for 
which  a  maximum  sum  of  lis.  is  chaiqged. 
There  is  a  scullery,  closet,  and  water-supply 
to  each  tenement.  The  success  of  this  un- 
dertaking shows  that  there  ought  to  be  no 
difficulty  in  providing  any  amount  of  house 
accommodation  for  the  poor,  provided  the 
obstacles  in  the  form  of  the  acquisition  of 
land,  &c.,  were  removed. — (Report  of  the 
Lancet  Sanitary  Commission,  1874.) 

These  evils  are  not  permanent;  the  pro- 
gress of  society  tends  itself  to  gradually  im- 
prove the  dwellings  of  the  working  classes. 
In  the  great  population  centres  the  great  and 
increasing  cheapness  of  transit  encoun^es  the 
artisan  to  live  in  the  suburbs,  at  a  distance 
from  his  work,  and  thus  relieves  the  denser 
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neighbourhoods.  The  attention  that  all  mat- 
ters relating  to  sanitation  is  now  receiving 
from  the  public,  supplemented  by  the  useful 
powers  under  the  Artisans'  Dwelling  and  other 
Acts,  will,  there  is  little  doubt,  in  a  few  years 
effect  great  improvements,  at  all  events,  in 
the  larger  towns. 

The  improvement  under  Mr.  Cross's  measure 
must  take  place  slowly,  for  the  inhabitants, 
compelled  to  vacate  unhealthy  and  over- 
crowded tenements,  must  find  accommodation 
elsewhere.  Much  good  in  Liverpool,  Edin- 
burgh, and  Glasgow  has  already  been  effected 
under  local  Acts.  Houses  were  destroyed 
and  new  streets  opened  up,  the  result  being 
not  alone  an  improvement  in  health,  but  also 
a  diminution  of  crime,  the  most  criminal 
quarters  always  coinciding  with  the  most  in- 
sanitary and  the  most  overcrowded.* 

It  will  probably  be  found  necessary  to  sup* 
plcmcnt  the  present  Acts  by  others,  or  to 
extend  the  application  of  those  already  exist- 
ing to  rural  districts.  What  the  hitter  espe- 
cially require  is  power  to  supervise  the  con- 
struction of  new  houses.  It  is  a  question 
whether  all  houses  intended  for  habitation 
should  not  be  registered  by  each  sanitary 
authority,  and  the  exact  number,  as  a  maxi- 
mum, the  house  should  be  allowed  to  contain 
as  permanent  residents  definitely  fixed. 

Dr.  Bond  of  Gloucester  has  insisted  with 
great  force  on  the  necessity  of  giving  all  sani- 
tary authorities  power  to  include  the  erection 
of  cottages  among  the  sanitary  works  that 
they  may  carry  out.  In  this  opinion  he  is,  I 
have  reason  to  believe,  generally  supported 
by  the  medical  health  ofiBcers  throughout  the 
country. 

The  principal  Sanitary  Acts  relating  to 
habitations  are — 

1.  The  PubUc  Health  Act,  1875,  embodying 
the  Lodging-Houses  Acts,  except  so  far  as 
relates  to  the  metropolis. 

2.  The  Artisans'  and  Labourers*  Dwellings 
Act,  1868,  otherwise  known  as  the  M'Cullagh 
Torrens  Act. 

3.  The  Artisans'  and  Labourers'  Dwellings 
Improvement  Act,  1875. 

4.  The  Labouring  Classes'  Lodging-Houses 
Act,  185L 

5.  The  Labouring  Classes*  Lodging-Houses 
Act  of  1866. 

In  the  metropolis  there  is  also  the  Common 
Lodging-Houses  Acts  of  1851  and  1853  still  in 
force,  and  the  Metropolitan  Building  Act  of 
1855.    The  latter  prescribes  the  conditions  of 


•  "Many  nests  of  crime  hare  been  broken  down 
in  Edinburgh,  and  the  police  report  a  fulling  off  in 
the  number  of  serious  offences  from  670  to  570  in  the 
year."— (Mr.  Grog's  speech  on  Introducing  the  Arti- 
sans' DweUings  Bill.) 


future  construction  with  reference  to  e^ 
description  of  building   agency   within 
metropolitan  limits. 

The  Public  Health  Act,  and  Artia 
Dwellings  Act  of  1875,  embody  regular 
concerning  the  sanitary  oondition  of  ho: 
generally,  with  powers  in  extreme  csm^ 
closing  and  demolition. 

If,  on  the  certificate  of  the  medical  c»ffi 
of  health,  or  of  any  two  meitical  practitiome 
it  appear  to  any  local  authority  that  any  boo 
or  part  thereof  is  in  such  a  filthy  or  unvlwt 
some  condition  that  the  health  of  any  peno 
is  affected  or  endangered  thereby,  or  thittli 
whitewashing,  cleansing,  or  purifying  of  u; 
house  or  part  thereof  would  tend  to  |R«reo 
or  check  infectious  or  contagious  diseue,  Dm 
local  authority  shall  give  notice  in  writiiig^ 
the  owner  or  occupier  of  such  house  or  ^ 
thereof  to  whitewash,  cleanse,  or  purify  tb 
same,  as  the  case  may  require. 

If  the  person  to  whom  notice  is  lo  pm 
fails  to  comply  therewith  within  the  tin 
therein  specified,  he  shall  be  liable  to  spa 
alty  not  exceeding  ten  shillings  for  eTwydi] 
during  whicli  he  continues  to  make  deftnlt 
and  the  local  authority  may,  if  they  think  ft 
cause  such  house  or  part  thereof  to  be  whitt 
washed,  cleansed,  or  purified,  and  mayreeore 
in  a  summary  manner  the  expenses  ineuw 
by  them  in  so  doing  from  the  person  in  d( 
fault.- (P.  H.,  s.  46.) 

If  a  nuisance  exist  in  a  house  or  boildinf  o 
such  a  nature  that  in  the  opinion  of  a  ocw 
of  summary  jurisdiction  the  hoase  ii  vb^ 
for  human  habitation,  the  court  may  proIul>i 
the  use  of  it  until  it  is  rendered  fit  for  thi 
purpose ;  and  on  being  satisfied  that  UbisU 
been  done,  they  may  determine  their  orcUr* 
another  declaring  the  house,  &c,  hskatii^ 
—(P.  H.,  s.  97.) 

The  health  officer  is  to  report  to  an  sfi* 
sanitary  authority  any  premiMS  dangeroof  < 
health,  so  as  to  be  unfit  for  human  halntaboi 
This  report  is  to  be  referred  to  a  varmfff^ 
engineer,  who  must  give  a  report  inwntii 
on  the  cause  and  remedy  of  the  evil)  < 
whether  the  premises  ought  to  be  demoliili* 
A  copy  of  both  reports  are  to  be  given  toil 
owner,  with  notice  of  the  time  and  place  t{ 
l>ointed  by  the  sanitary  authority  for  the  «• 
slderation  of  them,  and  the  owner  may  attei 
and  state  his  objections.  Tlie  urban  ianit» 
authority  may  make  an  order  in  writing,  asd, 
requisite,  have  a  plan,  specification,  and  t^ 
mate  prepared.  The  owner  is  to  be  infon* 
that  the  plan,  &c.,  have  been  prepared.  He>^ 
see  it  and  take  a  copy  ;  and  if  he  objeetati" 
he  may  within  three  weeks  state  his  objeoW 
in  writing,  and  support  such  objectimi  ^ 
personal  interview.  The  urban  sanitaiy  toth 
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lit?  ihal]  thereupon  make  such  order  as  it 
mj  think  fit  An  appeal  to  Quarter  Sessions 
iiproTided. 

If  the  owners  make  default,  the  sanitaiy 
•Qthority  must  order  the  premises  to  be  shut 
up  or  demolished,  or  may  itself  do  the  neces- 
■tty  worka  The  expenses,  on  application  to 
Qotfter  Sessions,  may  be  charged  on  the  pre- 
ttiMi,  vith  interest  at  the  rate  of  4  per  cent. 
per  snniun.  The  urban  sanitary  authority  is 
te  be  deemed  a  mortgagee. — (13  k  14  Vict.  c. 
l«,PirtIL) 

When  premises  are  ordered  to  be  demoluhed, 
if  the  owner  does  not  comply  within  three 
UAthi,  the  sanitaiy  authority  must  demolish 
ifc^idliiig  the  materiali ;  and  after  paying  ex- 
poao,  if  there  should  be  a  balance,  paying 
tbeMme  tothe  owner.— (lb.  20.) 

If  the  urban  sanitary  authority  order  the 
vifntment  of  any  premises,  and  the  owner, 
ixtetd  of  improving,  demolishes  them,  it  is 
bdd  to  be  a  compliance  with  the  order. — 
(Ih.2a) 

If  foar  or  more  householders  in  or  near  any 
4net  represent  to  the  medical  officer  of 
bidth  that  any  premises  in  their  locality  are 
ni  itste  dangerous  to  health,  he  must  at  once 
impeeithe  premises  and  report  on  them ;  and 
if  the  unitary  authority  neglects  for  three 
■oBthi  to  take  proceedings,  the  householders 
■>J  tpply  to  the  Local  Goremment  Board. 

Host  of  the  matters  connecfced  with  houses 
lie  imder  the  operation  of  bylaws,  which  in 
^  matter  give  very  extensive  powers  to  ur- 
^  luitary  authorities.  The  power  of  mak- 
iHbflsws  in  regard  to  the  walls  of  buildings 
■ttnr  extended  to  the  roofs,  foundations,  and 
9>Qts  on  the  outside  thereof,  and  for  purposes 
*f  heslth,  as  well  as  for  the  punxMes  of  sta- 
Ufitj  end  protection  against  fire. — (P.  H., 
1157.) 

13ie  Artisans*  and  Labourers'  Dwellings  Im- 
Fnvement  Act,  1875,  applies  to  the  city  of  Lon- 
^  the  metropolis,  to  urban  sanitary  districts 
ii  Kni^d  and  Ireland  of  25,000  population 
nd  ibore,  and  is  carried  out  by  the  respective 
1mi]  saihorities. 

llpon  an  official  representation  **  to  the 
^  snthority  that  any  houses,  courts,  or 
^licTi  vithin  a  certain  area  under  the  juris- 
^ictioD  of  the  local  authority  are  unfit  for 
hunui  habitation,  or  that  diseases  indicating 
^  Senerally  low  condition  of  health  amongst 
^popah^ion  have  been  from  time  to  time 
P'BTilent  in  a  certain  area  within  the  jurisdic- 
tioA  of  the  local  authority,  and  that  such  pre- 
^^Inse  may  reasonably  be  attributed  to  the 
cioienees,  narrownen,  and  bad  arrangement  or 
^  hsd  condition  of  the  streets  and  houses  or 
S'lKipi  of  houses  within  such  area,  or  to  the 
*ttt  of  light,  air,  ventilation,  or  proper  con- 


veniences, or  to  any  other  sanitary  defects,  or 
to  one  or  more  of  such  causes,  and  that  the 
evils  connected  with  such  houses,  courts,  or 
alleys  and  the  sanitary  defects  in  such  area, 
cannot  be  effectually  remedied  otherwise  than 
by  an  improvement  scheme  for  the  re-arrange- 
ment and  re-construction  of  the  streets  and 
houses  within  such  area,  or  of  some  of  such 
streets  or  houses,  the  local  authority  shall 
take  such  representation  into  their  considera- 
tion, and  if  satisfied  of  the  truth  thereof,  and 
of  the  sufficiency  of  their  resources,  shall  pass 
a  resolution  to  the  effect  that  stich  area  is  an 
unhealthy  area,  and  that  an  improvement 
scheme  ought  to  be  made  in  respect  of  such 
area,  and  after  passing  such  resolution  they 
SHALL  forthwith  proceed  to  make  a  scheme  for 
the  improvement  of  such  area." 

Provision  is  also  made  to  prohibit  interested 
persons  voting  on  the  scheme  under  a  penalty 
of  £20. 

The  official  repretentation  is  defined  to  mean 
a  representation  by  the  medical  officer  of 
health. 

The  medical  officer  of  health  is  either  the 
ordinary  medical  officer  of  health,  or,  in  case 
of  illness,  &c.,  his  substitute. 

In  the  metropolis  there  is  also  power  to 
appoint  one  or  more  duly-qualified  medical 
men  for  the  special  purpose  of  carrying  out 
the  Act,  and  there  the  term  **  medical  officer 
of  health  "  will  include  these  auxiliary  officers. 

The  action  of  the  medical  officer  of  health 
is  either  spontaneous,  or  from  representations 
made  to  him  by  two  justices  of  the  peace 
acting  within  his  district,  or  by  twelve  or 
more  ratepayers. 

In  certain  cases,  such  as  failure  of  the  health 
officer  to  inspect  an  area  after  he  has  received 
the  complaint  from  twelve  or  more  ratepayers, 
or  has  made  a  favourable  report,  the  rate- 
payers may  appeal  to  the  confirming  authority, 
who  may  make  a  local  inquiry,  and  decide 
whether  the  area  is  or  is  not  an  unhealthy 
area.  If  they  agree  with  the  health  officer, 
they  may  order  the  costs  of  the  inquiry  to  be 
borne  by  the  appellants :  if  otherwise,  by  the 
health  officer^s  local  authority. 

The  improvement  scheme  is  to  be  accom- 
panied with  maps,  particulars,  and  estimates. 

Lands  may  be  taken  compulsorily  under  the 
existing  powers,  and  moneys  borrowed  on  the 
rates,  &c. 

The  scheme  must  provide  for  the  accommo- 
dation of  at  least  as  many  persons  as  have 
been  displaced  in  the  area  with  respect  to 
which  the  scheme  is  proposed. 

Upon  the  completion  of  the  scheme,  the 
local  authority  has  to  serve  proper  notices  on 
the  owners  and  occupiers  of  the  houses  and 
the  owners  and  occupiers  of  the  lands,  and 
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ample  proviBion  is  mnde  for  full  pablicity  both 
previous  to  the  confirmation  of  the  scheme 
and  previous  to  its  execution. 

Ulcimately  a  petition  is  to  be  transmitted, 
in  the  case  of  the  metropolis  to  a  Secretary  of 
State,  and  in  the  case  of  other  urban  autho- 
rity to  the  Local  Government  Board,  praying 
for  an  order  to  confirm  the  scheme. 

The  confirming  authority  may  then,  if  satis- 
fied that  the  scheme  is  necessary,  and  that  all 
the  forms,  &c.,  have  been  observed,  make  a 
provisional  order  ;  which  provisional  order 
will  go  before  Parliament  in  the  usual  way, 
and  may,  ui>on  petition  of  parties  opposing, 
be  referred  to  a  committee  of  either  House, 
and  the  committee  shall  take  into  considera- 
tion whether  the  opposition  was  justifiable  or 
not,  and  award  costs  accordingly. 

In  cases  in  which  the  local  authority  will 
not  act,  the  confirming  authority  may  hold  a 
local  inquiry. 

When  the  confirming  Act  has  been  passed, 
it  shall  be  the  duty  of  the  authority  to  carry 
out  the  scheme.  They  may  sell  any  part  of 
the  area  to  any  person  or  persons,  &c.,  on  the 
condition  that  th«  purchasers  will  carry  the 
scheme  into  execution;  but  the  local  autho- 
rity are  not  at  liberty  themselves  to  undertake 
the  buildiug  of  houses,  &c.,  unless  with  the 
express  sanction  of  the  confirming  autho- 
rity; and  even  in  tiiafc  case,  unless  the  con- 
firming authority  otherwise  determine,  they 
must  sell  and  dispose  of  all  such  dwellings 
within  ten  years  from  the  time  of  comple- 
tion thereof. 

In  any  grant  or  lease  of  any  part  of  the  area 
for  the  erection  of  dwellings  for  the  working 
classes,  the  local  authority  shall  impose  suit- 
able conditions  and  restrictions  as  to  the 
elevation,  size,  and  design  of  the  houses,  and 
the  extent  of  the  accommodation  to  be  afforded 
thereby ;  and  shall  make  due  provision  for  the 
maintenance  of  proper  sanitary  arrangements. 
After  failure  of  the  local  authority  to  com- 
plete a  scheme  within  five  years  by  reason  of 
no  buyer,  &;c,  the  confirming  authority  may 
order  the  land  to  be  sold  by  auction,  with  the 
condition  that  the  buyer  is  to  erect  dwellings 
for  the  working  classes. 

There  are  various  other  details,  for  which 
the  reader  muse  consult  the  Act  itself. 

The  Labouring  Classes'  Dwellings  Acts  of 
1851  and  18G6  enable  local  authorities  to  con- 
struct dwellings  and  to  borrow  money  from 
the  Loan  Commissioners.    See  Loans. 

For  regulations  with  regard  to  the  erection 
of  houses  in  urban  districts  without  pro]>er 
drainage  (P.  H.,  s.  25),  see  Sewebs  ;  and  with 
regard  to  the  erection  of  houses  over  sewers 
(P.  H.,  8.  35),  see  Buildings,  Sewers.  With 
regard  to  the  supply  of  water  to  houses  and 


sanitary     conveniences,   see    Pbitieb 
Water. 

Habitations^   Conatmotlon  off 

construction  of  houses  deals  with — 

(a.)  The  site. 

(6.)  The  materiaL 

(c.)  The  design. 

(d.)  The  sanitary  arrangements,  su 
ventilating,  lighting,  heating,  draining, . 

One  of  the  first  things  is  the  site, 
should  preferably  be  on  a  slight  elev 
If  the  house  be  in  a  valley  enclosed  with 
ground,  the  winter  frosts  are  apt  to  be  s( 
the  cold,  and  therefore  heavy  night  air, 
down  the  sides  of  the  hills  and  settles  i 
valley.  No  ground  ought  to  rise  abrupn 
the  back  of  a  house,  as  in  the  country 
frequently  seen  ;  it  not  alone  takes  sir 
and  light,  but  the  ground  behind  really  < 
into  the  house,  which  is  liable  to  be  c 
The  soil  cannot  always  be  selected,  but 
it  can,  a  dry  porous  soil,  other  things  i 
equal,  is  better  than  an  impervious  and  1 
what  stiff  soiL  In  a  malarious  conntij 
house  should  be  raised  off  the  grouu 
pillars  or  piles.  No  one  should  build 
ground  where  there  has  been  cholen 
typhoid  fever,  they  are  diseases  which  ii 
the  earth  itself ;  but  if  such  ground  mai 
built  over,  it  should  be  w^  excante 
layer  of  charcoal  put  down,  and  orer 
concrete  or  asphalte. 

We  must  remember  that  the  earth  bnst 
when  the  ground-water  falls,  she  imp 
when  it  rises,  expiration  is  performed 
expiration  carrying  with  it  whatever  ii  * 
terious.  An  impervious  covering  pre^ 
this  interchange  of  ground -air,  which  <y 
wise  is  drawn  into  the  house  by  the  kit 
and  other  fires. 

Houses  have  been  before  now  bidlt 
rubbish — that  is,  on  waste  ground  which 
been  filled  with  the  d6bris  of  towns.  Goo 
sense  and  practical  experience  alike  com 
such  a  practice. 

The  vegetable  soil  and  its  oontaioed 
and  seeds  should  always  be  removed  froo 
site  of  a  house,  and  the  ground  drained, 
is  the  more  necessary  in  the  case  of  clayi 

No  house  should  have  its  floor  restii 
the  ground,  but  should  be  provided  « 
double  floor,  with  free  ventilation  bet 
the  ground  and  flooring,  both  to  preveni 
rot  and  for  the  purposes  of  health. 

Aspect. — The  aspect  of  a  house  csnin 
ways  be  chosen;  when  it  can,  howei 
glance  at  the  aspect  compass  of  Profeseoi 
(to  whom  the  writer  is  indebted  forpem 
to  insert  the  accompanying  diagrtm,  fi) 
will  be  of  service. 


IitbcMtncf  Um  oompuiuUie  pi"  of  I  ran  entering  at  7-30  A.K.,  the  Iwt  my  at  4-30 
vaJt*  bting  Hiiitli— the  fint  nj  of  the  I  f.k. 


*''  Ihui  baa  giren  a  table  fonnded  oQ  thia 
'^P'M.  ihowing  the  length  of  time  that  the 
V  •Hid  iIiiDe  in  at  any  windoir. 


■hto. 

-J?- 

Iiimbibnit 

.^^ 

I: 

1-M  P.IL 

Bi.M. 

10*  ■.(Dim) 
9r.u. 

13»r>«: 

4'Mp.H. 

I>f  Oa  aid  of  thia  table  and  a  attid;  of  tho 
"■PM^  the  piindpal  pointa  with  regard  to 
"^Wtaibe  eeen.  The  eouth-eaat,  geuerally 
T*^*!!  !•  the  beat  upect  tor  the  front  of 
7"  ^°ut  1  Of,  at  all  eienle,  for  that  part  of 
'*>  biBw  in  which  the  moat  naed  or  beat 

'*  the  larder,  the  itaircaiea,  and  dairy,  a 
"•*•«  upect  ia  to  be  preferred. 
^  iiinh-waat  aapeot  for  aitting-roomi  ii  the 


The  naltriat  of  lioiue*  ia  vaKoua.  One 
tliiog  ii  certain,  that  it  mnit  be  dry  anil 
porooa — all  the  bett  building-atone  and  bricki 
are  lo.  Thia  niay  be  eaiily  proved  by  Petten- 
kofor'a  eiperiment. 

"  I  have,"  aayi  the  ProfeuoT  in  hii  well' 
known  lectnre,  "here  a  cylindrical  piece  of 
iDortar— half  lime,  half  aaiid— S  inchea  by  Ij. 
The  cylinder  haa  been  oorercd  all  over  with 
melted  war,  which  is  iiuponneable  to  air, 
with  the  eiception  of  its  two  circular  enda. 
Yon  see  thii  glaaa  funnel  with  a  tube  (fig.  36). 
I  fii  it  on  one  circular  end,  wbere  the  mortar 
lie!  free,  and  make  an  air-tight  coaneotion  by 
ivai,  with  the  waxen  coat  of  tho  cylinder- 
It  I  blow  through  tlie  tube,  the  air  mnit 
appear  on  the  free  mortar  end,  provided  the 
niortnc  ia  permeable  to  air.  It  baa  ai  yet  no 
effect  on  tbe  dame  of  thia  candle,  because  ita 
velocity  ii  not  great  enough.  But  if  I  fix  a 
funnel  on  the  other  end  of  tho  cylinder,  the 
air,  which  baa  paaied  through  the  mortar,  can 

yoQ  see  the  flame  leniibly  deviating  (fig.  37). 
You  may  even  aucceed  in  extinguiahing  it 
altogether.     The  velocity  of  the  air  in  goinK 
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through  the  tube  must  increase  in  proportion 
as  the  transverse  section  of  tlie  tube  is  smaller 
than  the  mortar  surface,  out  of  which  the  air 
escapes,  exactly  as  with  the  water  of  the  pond 
and  its  in  and  out  flow.  Now,  when  I  dip  the 
end  of  one  tube  into  water,  you  see  and  hear 
the  air,  which  has  passed  through  the  mortar, 
escape  from  the  water.  If  you  make  a  similar 
arrangement  with  a  piece  of  wood,  or  a  brick. 


you  will  see  the  aame  result  Moit  kii 
also,  of  sandstone  are  so  porotts  that  w 
and  air  easily  pass  through  them.  Solii 
quarried  limestones  are  scarcely  pennesU 
air ;  but  as  they  are  mostly  of  irregular  sk 
they  require  more  mortar,  and  that  is 
reason  why  such  walls  are,  after  all,  no 
much  more  air-tight  than  walls  made 
regular  bricks  and  thin  layers  of  mortar. 


Pig.  86. 


"Observations  have  been  taken  of  the  ave- 
rage quantity  of  mortar  used  with  different 
building-stones.  We  may  suppose  that,  taking 
the  wall  as  a  whole,  it  is  one-third  with  quar- 
ried lime,  one-fourth  with  tufaceous  lime,  one- 
fifth  to  one-sixth  with  bricks,  one-sixth  to  one- 
eighth  with  cubes  of  sandstone.  In  practice, 
then,  the  quantity  of  the  mortar  rises  with 


the  decrease  of  porosity  in  the  bui^ 
stones,  and  assists  in  keeping  the  walL« 
vious  to  air  to  a  certain  d^ree.  It  i« 
evident  that  the  quantity  of  air  which  ps 
through  building  materials  of  a  certain  tli 
ness  must  increase  in  proportion  to  \ 
surface;  2  square  feet  must  give  passage 
twice  as  much  air  as  1  square  foot 


Pig.  87. 1 


"The  effect  of  wetting  porous  materials  is 
quite  surprising.  In  proportion  as  the  pores 
fill  with  water  they  become  impervious  to  air. 
The  adhesion  of  water  to  stone  and  mortar  is 
greater  than  that  of  air.  It  is  not  difficult  to 
blow  great  volumes  of  air  through  dry  mortar 
and  dry  bricks,  but  it  requires  a  great  exertion 
to  drive  a  few  drops  of  water  through  the 
same  materials.  You  know  this  cylinder  of 
mortar  {see  above)— instead  of  blowing  air 
through  it  into  water,  I  will  suck  the  air  off  it. 
You  see  now  the  water  rise  in  the  tube  and 
wet  the  surface  of  the  mortar.  Now,  I  will 
try  to  blow  again  air  through  the  mortar.  I 
cannot  with  all  my  exertions,  because  the 
pores  of  the  mortar  are  filled  with  water. 
This  simple  exi>eriment  lays  bare  the  great 
hygienic  disadvantages  of  wet  walls.  They 
are  air-tight,  not  to  speak  of  other  injurious 
effects." 

In  some  parts  of  England  the  cottage-houses 
are  built  of  wood,  others  have  a  frame  of 
wood  only.  In  the  west,  as  mentioned  in  a 
previous  article,  a  great  many  of  the  labourers* 
cottages  are  constructed  of  **  cob,"  a  kind  of 


clay  mixed  with  straw.  The  cob  standi  o** 
stone  or  brick  foundation,  and  is  tlMtcbe4 
and  this  substance  makes  a  good,  healihj,  ^ 
substantial  wall,  provided  it  is  kept  df 
Thatched  and  wood  houses  are  objectiooali 
on  account  of  fire. 

Mr.  Howard  of  Bedford  has  had  built  tiz  00 
tages  of  concrete.  The  walls  are  afoot  itic^ 
There  can  be  no  doubt  that  concrete  irill  mM^ 
a  dry  and  serviceable  walL  It  has  alio  it 
merit  of  cheapness.  Each  of  the  cottages  bi 
three  bedrooms  and  an  earth-closet  The  co( 
of  the  whole,  exclusive  of  the  earth-doift' 
was  £660.— (Sanit«T  Record,  voL  i  Na  IJ 
p.  329.) 

The  design  of  the  house  may  be  well  left  ^ 
the  taste  of  the  builder  in  the  middle-ds* 
and  better  houses,  but  with  regard  to  oottif 
tenements,  the  best  pita  wo^d  certaislT^ 
to  build  them  loi^  and  ftarrow,  and,  wber 
ground  is  clieap,  one  story  high. 

For  the  sanitary  arrangements  of  s  hxfVt 
see  Closets,  Drain,  Ventilatios,  &c;  <* 
see  HousH-TO-HousE  lyspEcnoN. 

Baokney  Oarriagea    SeeCosvm^cfi 
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Baddook— This  fish  is  closely  allied  to  the 
whiting^  but  it  is  inferior  to  it  in  flavour  and 
digestibilitj.  It  contains  18*1  per  cent,  niti-o- 
genou  matter,  2-9  per  cent,  fat,  1*0  per  cent. 
Mline  matter,  and  78*0  per  cent,  of  water. 

I— See  Pork. 


Bambnrif  Powder— Boasted  and  ground 
peas,  &&,  coloured  with  Venetian  red,  cou- 
i^ute  this  article,  which  is  used  for  the  pur- 
pose of  adulterating  chicory.    Sm  CuicoRT. 

Harbours— iSto  Sanitabt  Authobitt, 

POBT. 

HMlth,  Oeneral  Board  oX—See  Board, 
Gesebal,  of  Health. 

Beart,  Diaeaae  of —The  causes  and  dis- 
tribution of  heart  diseases  possess  the  highest 


int  rest  for  sanitarians,  as  it  is  now  evident 
that  many  of  the  causes  are  preventible. 
Speaking  roughly,  10,000  people  die  annually 
in  England  from  disease  of  the  heart.  Con- 
sidering what  the  heart  is,  and  what  it  does, 
it  is  almost  a  matter  of  surprise  that  it  is  not 
even  more  prevalent.  "  The  heart  is  a  small 
muscle,  weighing  only  a  few  ounces,  beating 
perpetually  day  and  night,  morning  and  even- 
ing, summer  and  winter ;  and  yet  often  an  old 
man's  heart,  nearly  a  hundred  years  of  age,  is 
as  perfect  and  complete  as  when  he  was  a 
young  man  of  twenty."— (HauoBTON's  Princi- 
ples of  Least  Action  in  Nature;  Medical  Times 
and  Gazette,  i.  71,  p.  653.) 

According  to  the  same  eminent  authority, 
20  lbs.  are  lifted  by  an  ounce-weight  of  the 
heart  every  minute  through  a  foot. 


DuLTHS  and  Death-Bate  from  Heart  Disease  in  the  Four  Quinquennial  Periods  between 

1851  and  1870,  and  also  in  the  year  1871. 

Males. 


Qoin. 

Periods.  AUAges. 


DSATHS  AT  DirrSRSNT  AOKS. 


1551-55 1  32,617 
?^l-65  49,738 


l*i$>70 
1871 


57,687 
12,911 


0-20. 


4416 
3433 
3942 
4296 
925 


20-45. 


6,454 

8,723 

11,128 

13,089 

2,981 


45-65. 


11,873 
14,629 
18,662 
21,132 
4,773 


85  and 
upwards. 


9,874 
12,893 
16,006 
19,170 

4,232 


Annual  Rats  fkr  lOOO  Liviko. 


AH 
Ages. 


0-725 
0-8:^ 
0-993 
1-085 
1-164 


0-20. 


0-177 
0-156 
0169 
0-174 
0-178 


20-45. 


0-553 
0-529 
0-605 
0-709 
0-788 


45-65. 


65  and 
upwards. 


1-829 
2-137 
2-583 
2-757 
2-968 


5-065 
6-268 
7-381 
8-329 
8-603 


Females. 


Qhia. 

1 

DkATBS  at  DirFERENT  AOES. 

Annual  Rate  per  lOOO  LnriNO. 

Poiodi. 
mi>55 

m 

AUAges. 

0-20. 

20-45. 

45-65. 

65  and 
upwards. 

All 
Ages. 

0-20. 

0-171 
0-164 
0-178 
0-187 
0-189 

20-45. 

45-65. 

Go  and 
upwards. 

33,497 
41,095 
51,243 
60,003 
13^308 

4784 
3610 
4153 
4632 
982 

6,719 

9,349 

11,025 

12,711 

2,716 

12,165 
14,930 
18,897 
21,588 
4,906 

9,829 
13,206 
17,168 
21,072 

4,704 

0-713 
0-825 
0-970 
1067 
1-138 

0-530 
0-516 
0-573 
0-621 
0-653 

1-780 
2-061 
2-454 
2-632 

2-818 

4-232 
5-361 
6-568 
7-574 
8-025 

^ere  has  been  an  increase  in  disease  of  the 
^  within  the  last  twiotiy  years.  11,356 
5^^  were  referred  to  heart  disease  in  1850 ; 
.**»"58  m  I860;  and  26,219  in  1871.  "The 
^^^Bue  was  progressive  and  rapid  in  the 
T*^^7  yean.  Looking  further  back,  to  the 
''^^yctrs  when  reg^ifcration  first  began,  these 
^^etioDs  of  the  hmtt  wen  recognised  to  a 
^wudler  extent— they  ranged  from  3562  to 
^  A  year.  The  deaths  ascribed  to  aneurism 
^ted  to  119  in  1838,  to  286  in  1850,  to 
^  in  1860,  and  to  627  in  1870.  This  is  a 
^^•4efiiied  affection  of  the  great  arteries, 


but  it  was  not  formerly  detected  with  so  much 
certainty  as  it  is  now.  Simultaneously  with 
the  increase  of  death  by  heart  disease  there 
was  a  decrease  of  death  ascribed  to  dropsy, 
and  the  fact  to  bear  in  mind  is  that  dropsy  is 
one  of  the  striking  obvious  symptoms  of  heart 
disease.  The  early  mortality  tables,  previous 
to  the  inspection  of  the  organs  after  death, 
when  the  knowledge  of  pathology  was  in  its 
infancy,  recognised  no  such  thing  as  aneurism, 
pericarditis,  hypertrophy,  or  any  of  the  other 
forms  of  disease  of  the  circulating  system. 
Dropsy,  on  the  other  hand,  waa  one  of  the 
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earliest  diseases  named.  The  ciroulation  of 
the  blood  is  so  essential  to  the  life  of  every 
organ — the  brain,  for  example — that  its  de- 
rangement may  give  rise  to  diseases  of  those 
organs,  such  as  apoplexy,  much  more  obvious 
to  the  eye  than  the  heart-sounds  are  to  the 
ear.  It  is  fair,  then,  to  assume  that  a  part  of 
the  increase  of  heart  disease  iu  England  is  only 
apparent,  and  is  due  to  improved  nomencla- 
ture, to  advancing  diagnosis— what  was  called 
dropsy  is  called  hypertrophy  of  the  heart,  and 
so  in  other  cases.  Nevertheless,  after  making 
due  allowance  for  this  element.  Dr.  Quain, 
who  has  recently  delivered  the  Lumleian  Lec- 
tures at  the  Royal  College  of  Physicians,  holds 
that  there  has  been,  within  the  last  twenty 
years,  an  actual  increase  of  heart  disease  in  Eng- 
land. The  table  on  preceding  page  was  framed 
at  the  instance  of  Dr.  Quain,  and  should  be 
carefully  considered  by  every  student.'* — (Dr. 
Farrr*8  Letter  to  the  Registrar-General  on 
the  Causes  of  Death  in  England,  1870.) 

Diseases  of  the  circulation,  according  to  Dr. 
Parkes,  rank  second  as  causes  of  death  in  the 
home  army. 

"The  ratio  per  1000  of  strength  for  the  last 
five  years  (1867-71),  for  all  diseases  of  the 
organs  of  circulation,  is  1*4C2;  and  in  these 
years,  out  of  every  100  deaths,  no  less  than 
16'7  were  from  disease  of  the  heart  and  great 
vessels.  In  addition,  there  is  a  large  amount 
of  invaliding  from  this  cause. 

**If  the  fatal  diseases  of  the  circulatory 
system  of  these  five  years  are  divided  into  two 
classes— those  referred  to  some  disease  of  the 
heart  itself  (chiefly  chronic),  and  those  referred 
to  aneurism  (including  an  occasional  rare  re- 
turn headed  degentratlo  aorlce) — it  is  found 
that  the  deaths  are,  from — 

Per  1000  n{  Sirengtlx.    In  ino  T)<>atht. 
.       0-727  8  31 


Cardiac  disease 
Aneurism 


0  735 


8  4 


1-462  16  71 

These  numbers  are  higlier  than  those  of  the 
nine  years  (186^07),  when  the  mortality  from 
circulatory  disease  was  only  '908  per  1(X)0 
of  strength,  and  the  percentage  on  the  total 
deaths  was  9."— (Parkes*  Hygiene.) 

Myers  shows  that  disease  of  the  heart  is 
greater  among  the  Foot  Guards  than  amongst 
metropolitan  policemen,  and  greater  among 
soldiers  than  sailors. — (Diseases  of  the  Heart 
among  Soldiers,  by  Myerh.  ) 

Dr.  Parkes  has  also  calculated  out  the 
causes  of  invaliding,  and  has  shown  that  the 
X^roduction  of  these  diseases  begin  early  in  the 
soldier's  career. 

Out  of  6856  invalided,  1014  of  whom  were 
under  two  years'  service,  be  found  the  per- 
centage of  heart  and  vessel  disease  as  a  cause 
was  77  in  the  whole  number,  and  14  23  per 


cent,  among  th«  men  under  two  yean'  le^ 
vice. 

There  would  appear  to  be  a  great  exoenof 
heart  disease  in  certain  arms  of  the  serriee; 
for  example,  the  deaths  from  heart  disease  in 
the  Artillery  per  1000  is  1*2,  the  CaTaliy  of 
the  Guard  only  *18.  The  Artillery  head  tbe 
list  both  as  to  aneurism  and  disMse  of  the 
heart.  Such  an  unequal  distribution  potnti 
to  an  appreciable  and  therefore  remonUe 
cause. 

Oeographical  DutHbution  of  Hmii  Drntt 
in  England  and  Wales. — This  has  been  worked 
out  in  a  very  careful  manner  in  "  The  Geo* 
graphical  Distribution  of  Heart  Diseaie  ud 
Dropsy  in  England  and  Wales,"  by  Alfud 
Haviland,  M.R.C.S. 

1.  As  respects  the  eleven  r^stratioo  divi* 
sions,  he  finds  that  the  two  midland  din* 
sions  have  a  mortality  from  heart  diaeaieand 
dropsy  above  the  average,  and  that  two- 
thirds  of  the  coastal  divisions  hare  a  lew 
rate  of  mortality.  Then,  comparing  tbe  dia* 
racter  of  the  coast-line,  which  fomu  the 
boundaries  or  the  divisions  having  a  high  witii 
those  having  a  low  mortality,  he  findi,  coin- 
cident with  a  high  mortality,  a  preeipitou 
rock-bound  coast,  having  few  inlets,  and  tbon 
at  right  angles  to  the  prevailing  winds  and 
the  current  of  the  tidal  wave ;  and,  on  the 
other  hand,  coincident  with  a  low  mortalitjr, 
low  or  shelving  coasts,  valleys,  and  riven  haT- 
ing  a  direction  in  their  course  fovonraUe  to 
the  free  access  of  the  prevailing  sea-windi  lod 
tidal  currents,  and  numerous  sea-ioleta,  open- 
ing  into  wide  vales,  which  freely  admit  a 
thorough  afSux  and  efflux  of  powerfnl  viadi 
from  any  quarter. 

2.  As  regards  the  fifty-three  registratkn 
counties  which  make  up  the  registratki 
divisions,  Mr.  Haviland  finds,  first,  that  the 
coastal  counties  with  a  low  mortality  froB 
heart  disease  and  dropsy  are  more  oameitNii 
than  those  with  a  high  mortality :  that  thoN 
most  exposed  to  the  prevailing  winds,  or  ooit 
free  from  obstruction  to  their  operation,  have 
the  least  mortality  ;  while  those  which  ate 
most  protected  by  their  physical  surroundingit 
and  are  most  inland,  have  the  gnaiest  lno^ 
tality.  As  regards  the  inland  oountiea,  oi 
the  other  hand,  out  of  twenty-six,  only  tf 
have  a  mortality  below  the  average.  Di^* 
ing  the  counties  into  coastal,  inland,  and  mid- 
land or  central  counties,  the  death-rate  from 
these  diseases  was  as  follows  :  Coastal,  ll'^t 
inland,  12  o;  and  central,  161  per  10,000  p«^ 
sons  living.  Thus,  coincident  with  the  loweA 
amount  of  exx)osure  to  the  sea-air,  as  in  tbi 
midland  counties,  is  the  highest  amount  of 
mortality  in  those  counties ;  on  the  other 
hand,  coincident  with  the  highest  amount  of 
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czpoRue  it  the  lowett  amonnt  of  mortality ; 
and  finally,  the  ooontiea  whioh  lie  ioterme- 
^iidj  between  these  extremes  hare  also  an 
iotomediate  death-rate. 

3.  Af  respects  the  623  union  districts,  the 
eotilil  registration  districts,  as  a  rule,  have  a 
low  mortality  from  heart  disease  and  dropsy. 
There  are  three  coast-lines  around  England 
sadWsIet— the  east,  the  soath,  and  the  west. 
I^Ooinddent  with  the  great  number  of  sea- 
inlcti  and  low  ooast-line  on  the  eastern  side  of 
KigUnd,  we  find  a  low  mortality  in  twenty- 
■iae  out  of  forty-one  districts.  Coincident 
vith  the  rocky  and  precipitous  coast  of  the 
■Hith,  an  absence  of  important  sea-inlets,  and 
theeoones  of  the  rivers  being  at  right  angles 
viththe  prevailing  winds,  we  find  that  of  the 
forty  districts  twenty -eight  have  a  hiffh  mor- 
^^litj.  And  lastly,  coincident  with  the  pby- 
■idl&dUties  afforded  on  the  western  side  for 
A  fan  purging  from  the  Atlantic  of  the  valleys 
'Wxn  air-Mwage,  it  will  be  seen  that  out  of 
fifty^vo  districto,  from  Redruth  to  Wigton 
'Qelaiire,  forty-two  are  below  the  average, 
*ttd  only  ten  above  it." 

^nth  regard  to  the  inland,  midland,  and 

uisolar  or  peninsular  districts,  l^Ir.  Haviland 

'lub  that,  on  the  whole,  the  iniand  districts 

^^*m  a  higher  mortality  than  the  coastal,  but 

^«at  the  low-mortali^  inland  districts    are 

''ovBd  oootigaons  to  those  which  border  the 

€tH.i  lea-inlets  and  the  coast,  as  well  as  where 

^We  is  elevated  ground  admitting  of  free 

^*eati]aiio&  on  all  sides;   that  the  midland 

p^P  of  districts,  which  are  not  intersected 

^thegrtat  aea-inlets,  but  are  protected  by 

^^  rtnges  of  hills  on  all  sides,  have  the 

^*8ta  mortality;   and  lastly,  that  the  in- 

**'^  ud  peninnUar  districts,  the  most  ex- 

^^'■id  to  the  tea-winds  of  all  districts,  have  a 

'^^itoctality  from  heart  disease  and  dropsy. 

^^ma  of  Heart  DtMoje.— Apart  from  here- 

^itiry  influence  and  disease  of  obscure  develop- 

^'VBtal  origin,  there  are  tangible  causes  of 

'^l^  disease  which  will  partly  account  for 

T*^  present  increase,  and  merit  in  a  strong 

^^Wnt  the  attention  of  the  hygieuist. 

,  ^  fint  of  these  it  the  influence  of  impure 
^^f  iriiidi  on  a  large  scale  may  be  seen  in  the 
^'^'^'i  geographical  sketch. 

Dr.  Black,  in  treating  of  the  causes  of  heart 
^■••ttie,  ay,  :_ 

*'l  ihowed  the  effect  of  impure  air  in  pro- 
Noting  the   degenerative   tendency  in   the 
T^^Qetoies  of  the  heart,  and   especially  in 
^^  of  the  rig^t  side  of  the  heart,  after  the 
^%ei  of  forty.    I  was  thus  led  to  a  passing 
^^^■fideration  of  the  baneful  influence  pro- 
duced upon  the   hmxt  by  badly-ventilated 
Senses,  schools,  manufactories,  pits,  theatres, 
\a^rgroand  railways,  and  all  places  of  a 


similar  character.''— (Lancet,  1872,  i  p.  329.) 
Dr.  Black  showed  that  the  effect  of  diminish- 
ing oxygen  and  increasing  carbonic  acid  could 
be  observed  on  the  heart  of  the  tjout.  He 
hatched  some  thousands  of  this  fish,  and  sub- 
mitted them  to  daily  microscopic  investiga- 
tion. As  the  oxygen  in  the  water  was  ex- 
hausted, and  as  the  carbonic  acid  increased, 
the  sensibility  and  contractility  of  the  Iieai  t 
was  diminished,  and  at  length  entirely  de- 
stroyed. He  considers  that  the  same  effect  is 
produced  upon  tlie  human  heart  by  an  accumu- 
lation of  carbonic  acid  in  the  air  respired,  and 
that  deficient  ventilation  is  a  great  source  of 
degeneration  of  the  heart. 

**The  impure  atmosphere  of  the  bedrooms 
of  the  poor,  and  indeed  of  many  of  the  middle 
class,  proves  a  sharp  spur  to  the  degenerative 
tendency  manifested  by  the  heart,  and  espe- 
cially by  the  right  side  of  the  heart,  after  the 
age  of  forty. 

**  I  hold  that  the  breathing  of  impure  air  is 
a  fruitful  source  of  diseaue  of  the  right  heart, 
occurring  after  middle  ago.    How  many  people 
ignorantly  favour  its  occurrence  by  confining 
themselves  to  closely  -  shut,  non  -  ventilated, 
hot,  stifling  rooms,  in  which  the    carbonic 
acid  has  accumulated  to  2  or  3  per  cent,  of 
the  air  they  respire  1     And  many  are  thus 
destroyed  by  being  compelled,  through  the 
exigencies  of  life,  to  pass  the  greater  part  of 
their  time  in  pits  and  manufactories  where 
ventilation  is  defective,  or  in  which  the  air 
respired  is  poisoned  by  noxious  fumes  and 
offensive  emanations  from  the  materixds  un- 
dergoing the  process  of  manufacture.     How 
many  are  falling  victims  to  the    iH>isonous 
influence  on  the  heart  of  the  atmosphere  of 
an  underground  railway!      What  do  these 
facts  suggest  ?    How  are  these  evil  results  to 
be  prevented?    The  simple  answer  is.  Let  the 
rooms  in  which  you  live  l>e  effectually  ven- 
tilated by  an  incoming  current  of  air,   fil- 
tered from  all  adventitious  impurities,  and  so 
divided  that  no  draught  shall  be  felt ;  and  by 
an  outgoing  current,  which  shall  remove  from 
the  apartments  the  carbonic  acid,  carbonic 
oxide,  sulphurous  acid  gas,  sulphuretted  hydro- 
gen, and  other  noxious  compounds  as  rapidly  as 
they  are  generated.    Apply  the  same  princii)lo 
to  public  buildings,  theatres,  schools,  manufac- 
tories, pits,  and  to  all  places  in  which  people 
are  accustomed  to  congref<ate." — (Dr.   CoR- 
KELins  Black,  loc.  cil.,  p.  254.) 

Overstraininff  of  the  Heart. — The  increase 
of  heart  affections  in  modem  times  is  pro- 
bably in  some  degree  due  to  this  cause.  Men 
leading  sedentary  lives  suddenly  make  great 
efforts— C(/.,  catching  a  train,  lifting  heavy 
weights,  violent  athletics,  &c.  In  these  and 
similar  ways  the  valves   and  walls   of  the 
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heart,   unaccustomed  to  the  strain,  may  be 
irretrievably  damaged.     The  immense  exer- 
tion   in   efforts  such   as    the    Oxfonl    boat- 
race  mny  be  appreciated  from  the  estimates 
of  the  Rev.  Samuel  Haughton,  who  says :  "  I 
obtained  from  Mr.  Main  of  Oxford,  and  Mr. 
Maclnren,   the  trainer,  the  cross-sections  of 
the  Oxford  eight  and  other  particulars.    The 
time  in  which  this  race  has  been  done  is  on 
an  average  23  minutc»,   3^  seconds,  and  the 
length  of  the  course  4*31  miles.     From  these 
data,  and  plans  and  sections  of  the  boats,  I 
was  able  to  determine  the  amount  of  work 
done  by  the  muscles  of  these  young  men.    I 
found  that  during  the  23  minutes  that  the 
race  lasts,  every  ounce  of  muscle  in  the  arms 
and  legs  is  working  at  the  rate  of  20  124  lbs. 
If  any  of  you  have  seen  the  exhausted  con- 
dition of  these  young  men  wlien  lifted  out  of 
the  boats,  you  will  agree  with  me  that  human 
beings  could  not  endure  such  exertion  for  40 
minutes." 

Again,  Dr.  Black  justly  says,  speaking  of 
severe  rowing:  **  At  every  effort  made  with  the 
hands  and  feet,  the  muscles  are  strained  to 
their  utmost ;  the  chest  is  violently  fixed  ;  no 
air  is  admitted  into  the  lungs ;  blood  is  thrown 
by  the  goaded  heart  with  great  force  into  the 
pulmonary  vessels  ;  they  become  distended  ; 
they  at  length  cannot  find  space  for  more 
blood ;  the  onward  current  is  now  driven 
back  ui)on  the  right  heart ;  its  cavities  and 
the  blood-vessels  of  its  walls  become  in  like 
manner  distended  ;  the  foundation  of  disease 
is  laid." 

Most  modem  physicians  recognise  the  great 
frequency  of  heart  affections  in  those  accus- 
tomed to  make  violent  efforts.  Strikers  in 
foundries,  bargemen,  heavy  porters,  runners, 
wrestlers,  boxers,  &c.,  are  the  classes  where 
this  influence  is  most  apparent ;  nor  must  we 
exclude  the  soldier,  who,  heavily  weighted  and 
accoutred,  often  has  to  make  extraordinary 
efforts. 

Alcoliolism  is  a  too  frequent  cause  of  fatty 
disease  of  the  heart,  as  well  as  of  slow  degen- 
erations of  its  tissue.  The  daily  ingestion  of 
alcohol  not  alone  irritates  the  heai-t,  but  often 
causes  a  slow  inflammation  of  the  lining  mem- 
branes of  the  great  vessels  leading  from  it. 
It  thus  induces  heart  disease  in  two  ways — 1. 
By  increasing  its  action.  2.  By  acting  as  an 
irritant.  Besides  this,  if  alcohol  take  the 
place  of  nutriment,  the  impoverished  blood 
will  not  nourish  or  feed  the  heart  like  healthy 
blood. 

Rheumatism,  gout,  and  syphilis  aro  fruit- 
ful and  evident  causes  of  heart  disease,  to 
which  may  be  added  kidney  diseases ;  and,  pro- 
bably, of  all  diseases  this  class  predisposes 
more  than  any  other  to  cardiac  affections. 


Mechanical  causes — such  as  the  tight  mi- 
form  of  the  soldier,  the  constant  holding  of 
a  tool  against  the  chest,  constrained  postarta^ 
&c — should  also  be  enumerated. 

Heating  of  Public  Buildings  -  &t 

Warming. 

Heights,  Measurement  of— SkBaso- 

METER,  kc. 

Hellebore — There  are  three  commeitial 
kinds  of  hellebore  —  the  white  [VcratruM 
album) p  the  green  (F.  rirtde),  and  the  blick. 
The  latter  roots  are  imported  in  l»gi  « 
barrels  from  Hamburg,  and,  according  to 
Professor  Bentley,  are  frequently  adultentod 
with  those  of  the  baneberry  {Ad<m  ipiaU). 
All  varieties  are  poisonous.  The  white  hdle- 
bore  owes  its  properties  to  reratiia  (i«  Vma* 
TRIa).  Half  a  drachm  of  the  aqueous  extriet 
of  black  hellebore  killed  a  man,  aged  fiftf, 
in  eight  hours  (Morgagni,  quoted  by  Tai- 
lor); and,  according  to  Hertwig,  "qM»* 
tities  of  from  2  to  3  drachms  produce  is 
horses,  colic,  enteritis,  and  death  in  from  for^ 
to  fifty  hours,  and  from  1  to  3  diachw 
produce  similar  effects  among  sheep  mi 
goats." 

Pereira  says :  **  Given  by  the  month  to  the 
camivOra  (as  dogs),  it  causes  vomiting  fat* 
quently  purging  and  griping.  In  exee«w 
doses  it  produces  gastro  -  enteritis.  If  ^ 
oesophagus  be  tied  to  prevent  the  ejeetioB" 
the  root  from  the  stomach,  it  causes  it^g** 
ing,  weakness,  or  paralysis  of  the  hind  extrw' 
ties,  insensibility,  and  death.  Similar  efin* 
result  from  the  application  to  a  wound.^ 

Two  cows  died  from  accidental  poisonag 
from  this  substance,  and  their  cases  are  ii* 
taUed  in  the  "  Veterinarian"  of  1855.  Tbeee* 
had  been  fed  on  dry  food  for  some  time  pj** 
viously,  and  some  portion  of  the  plant,  vki" 
the  animals  ate  ravenously,  had  been  thoap^ 
lessly  thrown  in  the  yard.  The  lyini*** 
were  "purging,  rumen  distended  withf^ 
saliva  dribbling  from  the  mouth,  animal  c* 
stantly  lying  down  and  getting  up,  and  ik* 
made  to  move  uttering  a  low  groan."  W* 
cow  died  about  twenty-four  hours  after  •i*' 
ing  the  plant,  the  other  one  had  died  If*" 
viously. 

Hellebore,  in  the  form  of  powder  or  dioit 
tion  of  the  root,  is  a  frequent  qui 


Hemlock  — The  ripe  dried  fruit  of  ^ 
Conium  nMCuIcUum,  also  the  leaves  caiew 
separated  and  dried.  All  parts  coDteii 
liquid  volatile  alkaloid,  Conia  (Oflif 
[which  set).  Hemlock  acts  as  a  direct  M^ 
tive,  especially  on  the  spinal  cord,  and  is^ 
large  doses  causes  paralysis.    In  some 
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ipor,  coma,  and  slight  convulsions, 
mtidotes,  &c.,  see  Conia. 

■e— Tlie  fresh  and  dried  stalk-leaf 
nial  herb  Hyoicyamua  niger.  Hen- 
dyne,  antispasmodic,  and  sedative; 
itimulant,  and  does  not  con6ne  the 
a  large  doses  it  is  poisonous.  It 
iroperties  to  the  presence  of  an 
[tobctamia. 

If— This  fish  contains,  incorporated 
eah,  more  fatty  matter  than  the 
>f  fish.  In  composition  it  resembles 
ee  Eel. 


%YM  —  The  proper  repair  of  our 
the  greatest  interest  in  a  sanitary 
tw.  It  is  true  it  may  not  be  of  any 
quence  to  the  public  health  if  they 
all  of  deep  ruts  and  holes  in  places 
dlages  or  towns,  but  directly  the 
tches  a  block  of  houses  or  a  village, 
lubject  to  greater  wear,  it  is  liable 
a  place  on  which  all  sorts  of  refuse 
ed ;  and  if  the  surface  is  uneven 
rly  made,  or  repaired  so  that  the 
utions  stand  in  puddles,  instead  of 

0  their  proper  channels,  the  effect 
'  to  a  high  degree.  All  refuse-drains 
X)  the  road— slops  being  thrown 
tre  there  is  no  proper  channel,  &c., 
b  with  effectually  under  the  Public 
H  The  sur\'eyor  of  roads  may 
rith  such   cases    very  effectually 

William  IV.  c.  50,  s.  72,  which 
if  any  person  ^'  shall  lay  any  tim- 
hay,  straw,  dung,  manure,  lime 
rubbish,  or  other  matter  or  thing 
upon  such  highway,  to  the  injury 
hway,  or  to  the  injury,  interrup- 
lonal  danger  of  any  person  travel- 
Q,  or  shall  suffer  any  filth,  dirt, 
er  offensive  matter  or  thing  what- 
a  on  or  flow  into  or  upon  any  high- 
ly house,  building,  erection,  lands, 

1  adjacent  thereto,  .  .  .  every 
fending  shall  for  each  and  every 
i  forfeit  and  pay  any  sum  not  ex- 
;y  shillings,  over  and  above  the 
asioned  thereby." 

1  73  it  is  also  enacted  that  any 
e,  hay,  straw,  dung,  manure,  lime, 
-ubbish,  or  other  matter  or  thing 
so  as  to  be  a  nuisance,  are  to 
on  notice;  and  if  the  noticte  is 
I  with,  the  surveyor,  by  order  in 
1  any  one  justice,  is  to  remove 
le  of  the  same,  and  the  offending 
o  reimburse  the  surveyor  if  the 
the  sale  be  not  enough  to  cover 


The  term  "public  highway"  imports  a 
road  for  carriages,  as  well  as  for  other  pur- 
poses ;  but  it  has  been  held  that  it  might 
mean  a  public  bridleway  only. — (Reg.  v.  Ald- 
borough,  J.  P.,  648  ;  Glen's  Public  Health.) 

Every  urban  authority  shall  within  their 
district,  exclusively  of  any  other  person,  exe- 
cute the  oflBce  of  and  be  surveyor  of  highways, 
and  shall  have,  exercise,  and  be  subject  to  all 
the  powers,  authorities,  duties,  and  liabilities 
of  surveyors  of  highways  under  the  law  for 
the  time  being  in  force,  save  so  far  as  such 
powers,  duties,  or  authorities  are  or  may  be 
inconsistent  with  the  provisions  of  the  Public 
Health  Act ;  every  urban  authority  shall  also 
have,  exercise,  and  be  subject  to  all  the 
powers,  authorities,  duties,  and  liabilities 
which  by  the  Highway  Act,  1835,  or  any  Act 
amending  the  same,  are  vested  in  and  given 
to  the  inhabitants  in  vestry  assembled  of  any 
parish  within  their  district. 

All  ministerial  acts  required  by  any  Act 
of  Parliament  to  be  done  by  the  surveyor  of 
highways  may  be  done  by  the  surveyor  of  the 
urban  authority,  or  by  such  other  person  as 
they  may  appoint. — (P.  H.,  s.  144.) 

The  inhabitants  within  any  urban  district 
shall  not  in  respect  of  any  property  situated 
therein  be  liable  to  the  payment  of  highway 
rate  or  other  payment,  not  being  a  toll,  in 
respect  of  making  or  repairing  roads  or  high- 
ways without  such  district :  provided,  that 
any  person  who  in  any  place  after  the  passing 
of  the  Public  Health  Act   ceases  under  or 
by  virtue  of  any  provision  of  the  said  Act, 
or  of  any  order  made  thereunder,  to  be  sur- 
veyor of  highways  within  such  place,  may 
recover  any  highway  rate  made  in  respect  of 
such  place,  and  remaining  unpaid  at  the  time 
of  his  so  ceasing  to  be  such  surveyor,  as  if  he 
had  not  ceased  to  be  such  surveyor ;  and  the 
money  so  recovered  shall  be  applied,  in  the 
first  place,  in  reimbursing  himself  any  ex- 
penses incurred  by  him  as  such  surveyor,  and 
in  discharging  any  debts  legally  owing  by  him 
on  account  of  the  highways  within  his  juris- 
diction ;  and  the  surplus  (if  any)  shall  be  paid 
by  him  to  the  treasurer  of  the  urban  autho- 
rity, and  carried  to  the  fund  or  rate  applicable 
to  the  repair  of  highways  within  their  district. 
—(P.  H.,  8.  145.) 

Any  urban  authority  may  agree  with  any 
person  for  the  making  of  roads  for  the  public 
use  through  the  lands  and  at  the  expense  of 
such  person,  and  may  agree  that  such  roads 
shall  become,  and  the  same  shall  accordingly 
become  on  completion,  highways  maintainable 
and  repairable  by  the  inhabitants  at  large 
within  their  district ;  they  may  also,  with  the 
consent  of  two-thirds  of  their  number,  agree 
with  such  person  to  pay,  and  may  accordingly 


pajr,  tay  portioa  at  the  .eipeniM  <rf  makiDe 
nuh  rMul(.-(P.  H.,  i.  146.) 

Any  UTbu  anthority  hu  power  to  enter 
into  an  agreement  vith  the  truiteei,  kc. ,  ot 
any  nnd,  to  Topair,  maintain,  deuue,  ko., 
the  aune.— (P.  H.,  ■.  148.) 

rba  powen  of  a  Higliira^  Board  ■■  a  uni- 
tary authority  are  aboliihed. 

Where  a.  local  goTemmeDt  district  ii  enr- 
roiutded  or  adjoined  by  a  highway  diitrict 
under  the  Highway  Acta,  the  local  govem- 
ment  district  ia  to  be  deemed  within  auch 
Highway  district.— (P.  H.,  App.  Part  III.; 
26  &  27  Vict,  c  17,  a.  6.) 

Highicay  Rait, — In  any  urban  diatrict  where 
the  eipsnaei  under  the  Public  Healtli  Act  of 
tbe  urban  authority  are  charged  on  and  de- 
frayed out  of  the  district  fund  and  general 
diatrict  retei,  and  no  other  mode  of  providing 
for  repnir  of  highway*  ii  directed  by  any  local 
Act,  the  coat  of  repair  of  highwaya  ia  to  be 
defrayed  as  follooa ;  (that  is  to  lay.) 

(t. )  Where  the  whole  of  the  district  is  rated 
for  worki  at  paving,  water-tupply, 
and  lewer^e,  or  for  worka  for  such 
of  these  purposes  as  ar«  provided  for 
in  the  distriot,  the  coat  of  repaic  of 
highways  ia  to  be  defrayed  out  of  the 
general  district  rate : 
(2.)  Where  parti  of  the  district  ate  not 
rated  for  works  of  paving,  water-sup- 
ply, and  sewerage,  or  for  inch  of 
these  purposes  ss  are  providiil  for  in 
the  district,  the  cost  of  repair  of  high- 
ways in  those  parte  is  to  be  defrayed 
out  of  a  highway  rate  to  be  separately 
assessed  and  levied  iu  thone  parte  by 
tbe  urban  authority  as  surveyor  of 
highways,  and  the  cost  of  suab  repair 
in  the  residue  of  tbe  diatrict  shall  be 
dcfmyed  out  of  the  general  diitrict 

(3.)  Wherenopnblioworkaof  paving,  water- 
supply,  and  sewerage  are  established 
in  the  distriot,  the  coat  of  repair  of 
highways  in  tbe  diitrict  ia  to  be  de- 
frayed out  of  a  highway  rate,  to  be 
levied  throughout  tbe  whole  district 
by  the  urban  authority  aa  surveyor 
of  highways : 
Provided  that  where  part  of  a  parish  ia  in- 
cluded within  aa    nrbsn    district,    and    the 
excluded  part  wns,  before  the  oonatitntion  of 
such  district,  liable  to  cnutributc  to  the  high- 
way Tstca  fur  such  parish,  such  excluded  part 
■hall,  unless  in  the  caae  of  an  urban  district 
constituted  such  before  the  pasaing  of  the 
Public  Health  Act.  1S76,  wliicb  has  passed  a 
resolatioa  deciding  that  such  exclnded  jMirt 
should  be  formed  into  a  separate  highway 
district,  in  pnTBuance  of  the  Local  Gorem- 


ment  Aet,  186S,  Amendment  Act,  IKl, « 
unless  such  excluded  put  hu  been  inclidid 
in  a  highway  diitrict  under  the  HtghnjAik 
for  all  pnrpeaes  connected  with  the  lapdn 
and  the  rates  of  highwaji,  be  conndatd  ai 
treated  as  forming  part  of  such  district 

In  the  case  of  an  nrbon  district  eomtitilel 
after  the  passing  of  the  Public  HaalUi  let,  i 
meotiug  of  ownen  nod  tatepayna  onnM^ 
Ac,  according  to  Schedule  IIL  of  tbiFtUie 
Health  Act  (ite  Rbsolctioss),  may  d«ii 
that  such  excluded  part  shall  be  a  hi^iV 
parish,  and  thereupon  the  excluded  put  ^ 
for  tJtpurpoHl  connected  with  higbn}i,iir 
vcyora  ot  highways,  and  highway  nla.  it 
considered  end  treated  as  a  parish  nuiitns- 
ing  its  own  highways ;  but  the  requiatin  K 
holding  any  such  meeting  ii  tobamide*i<k> 
aiz  month*  after  the  constitutiui  of  tlw  ntn 
district. 

The  Court  of  Quarter  Sasnoni  as;  Y 
order  direct  that  for  any  inch  exclniad  pt 
a  way-warden  or  way-wardeniaballbcaMili 
and  may  invest  any  way-warden  ehelii  » 
purauanee  of  aach  order  with  all  orsayi^^ 
powers  of  way-warden  under  the  Bifkni 
Acta.-(P.  H.,  s.  216.) 

It  shall  not  be  tttettmj  for  tha  otd 
authority,  in  the  caae  of  an;  hi^wq  i>t 
made  by  them — 

To  Uy  such  rate  before  any  jutim  ■ 
obtain  their  allowance ; 

To  annex   thereto  the  aignatnn  if  "I 
urban  authority  ; 

To  lay  tbe    same  before  the  pamU^ 
aaaembled  in  vestry ; 

To  verify  before  any  jastice*  uysuu^ 

kept  by  them  of  *Qch  highway  rata; 

and  all  such  accounts  shall  be  anditid  h  ■ 

reipecta  in  the  same  way  a*  the  other  aaM^ 

of  the  urban  authority.— (P.  H.,  a  317.) 

The  power*  and  dutiea  of  tbe  SemlsT  • 
State  onder  tbe  Highway  and  Tani[ik<irt 
are  transferred  to  the  Local  GorUU* 
Hoard.— (3n  &  36  Vicb  c  79,  *.  36,  and  F,  E 
ScheaulaV.  Part  III.) 

Hook    or   Hoohotanor- Tbe   Om* 

wines  produced  on  the  hanks  of  tha  BhiatlM 
rally  pass  in  this  countiy  under  the  i^< 
Hock.  TlieyareoflightalDohDliostmiclli." 
dulous,  andhave  a  peculiar  aroma  orfrsfiM 
They  are  useful  beverages  at  the  ccuni"'' 
ment  of  dinner,  noting  ai  an  eieitutil  t 
api>etite.  A  want  of  brightness  ii  the  dw< 
teristic  of  theligbtet  German  wine*.  Bent*! 
custom  of  drinking  tbcm  in  eolonied  <n 
glasses.   SruWiNE,  AuMBOLlcBETEUeA' 

Gia. 
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a  iweei  gabstance  obtained  by 
m  the   nectariferotu  glands  of 
ebborated  in  the  body  of  the  bee, 
y  deposited  in  the  honeycomb. 
kaint  girape-sogar,  manna,  gum- 
raetive,  wax  in  small  quantities, 
knif eroQS  substances. 
1  honey  consists  partly  of  grape- 
oystallises,  and  partly  of  an  un- 
sngar.     The  crystals  may  be 
filtration  through  linen, 
nt  Tarieties  of  honey  are  known 

qr,  or  that  which  spontaneously 

)  honeycomb  of  young  bees  which 

farmed. 

oiuy,  obtained  by  heat  and  pres- 

ep,  produced  by  bees  which  have 
i  on  furze  and  broom  flowers. 
ioii<3f,  produced  by  bees  feeding 
md  other  labiate  flowers, 
eopic  appearances  of  honey  are 
«it  brittle  crystals,  in  the  form 
riams,  intermixed  with  grains  of 
By  ii  used  in  medicine  as  a  very 

value  it  is  similar  to  sugar.  It 
importance  to  the  ancients  than 
a  the  former  were  not  acquainted 


metimes  poisonous.  Trebizonde 
he  Black  Sea  has  proved  fatal, 
effects  being  due  to  the  fact  that 
e  collected  it  from  the  Azalea 
e  honey  gathered  by  the  bees 
innas  of  New  Jersey  intoxicates 
ntities,  and  in  larger  produces 
nptoms,  the  calmia  and  azalea 
le  principal  flowering  shrubs, 
a*.— Honey  has  been  found  to 
mI  with  treacle,  potato -sugar, 
o-starch,  common   starch,    and 

I  the  quality  of  honey,  and  to 
alterations,  an  analysis  will  be 
!lie  sugar  should  be  estimated  as 
ler  SuGAB,  Estimation  of,  the 
.poration  in  the  water-bath,  the 
ing  a  weighed  quantity  down. 
«  detected  by  the  blue  colour 
addition  of  a  solution  of  iodine, 
I  giving  a  precipitate  with  tannic 
ih  from  pure  honey  is  small  in 
i  the  addition  of  chalk,  &c.,  is 
f  easy  of  detection. 

-Cough  —  See    Whoopino- 

rhe  eatkini  of  the  female  plant 
Imb  Lupulvif  or  common  hop." 


The  strobiles  (or  catkins,  as  they  are  called), 
and  which  in  commerce  are  termed  '*hops," 
consist  of  scales  (bracts),  nuts  (achenes),  and 
lupulinio  glands  or  grains. 

The  lupulinic  glands,  according  to  Payen, 
contain  2  per  cent,  of  volatile  oil,  10  30  of 
bitter  principle,  and  60  to  55  per  cent,  of 
resin.  The  scales  contain  tannic  acid.  Vola- 
tile oil  of  hops  resides  in  the  lupulinic 
glands.  The  bitter  principle  of  hops  is  Lu- 
PUUTE  {tohich  tee). 

The  odorous  emanation  of  hops  possesses 
narcotic  properties.  The  lupulinic  glands  are 
aromatic  and  tonic. 

The  sedative,  anodyne,  and  narcotic  proper- 
ties of  hops  are  very  uncertain.  See  Besb, 
Porter,  &c. 


!>  ^^^jv— Ik  A^M»^A  w'~~Aeceiit 
legislation  has  given  local  authorities  power 
to  regulate  **  hop-picking'*  by  bylaws. 

About  the  close  of  the  first  week  of  Septem- 
ber the  hops  are  ready  to  be  gathered  in  the 
fiel4s  of  Kent,  Worcester,  and  a  few  other 
counties  ;  and  there  is  an  influx  of  hop-pick- 
ers from  London  and  the  large  towns  into 
the  hop-fielda  Cheap  trains  are  run  for  their 
accommodation  by  the  companies,  and  they 
arrive  in  dense  swarms.  The  returns  of  the 
South -Eastern  Railway  Company,  showing 
the  number  of  hop-pickers  conveyed  to  Kent 
alone,  will  give  some  idea  of  the  magnitude 
and  sanitary  importance  of  hop-picking : — 


1865 
18n0 
18«7 
1868 


Hop>Ptck0n 

fkom  Luudun 

byBptdtdTnixx. 

11,090 

11,000 

8,777 

14,476 


SttnriMdbr 
IMtto. 

12,000 
13,000 
10,694 
17,288 


It  therefore  follows  that  the  sanitary  autho- 
rities of  Kent  have  suddenly  the  responsibility 
of  looking  after  the  health  of  a  mass  of  people 
equalling  in  number  an  army ;  but  with  this 
essential  difference,  that  an  army  has  an 
ample  supply  of  tents  and  necessaries,  ia 
under  discipline  and  control,  and  is  not  ac- 
companied by  women  and  children,  whilst  the 
hop-pickers  carry  as  little  luggage  as  they 
possibly  can,  are  accompanied  by  women  and 
children,  and  are  often  very  disorderly.  A 
little  time  ago  the  hop-pickers  were  mainly 
composed  of  the  very  scum  of  the  population 
of  large  towns,  but  by  the  laudable  exertions 
of  various  societies,  especially  of  the  Maid- 
stone Hop-Pickers*  Society,  a  great  improve- 
ment in  the  respectability  of  the  pickers  is 
manifest.  The  great  feature  of  hop-picking 
in  a  sanitary  aspect  is  overcrowding.  They 
go  to  the  fields,  whether  by  rail  or  road,  they 
work,  they  eat,  and  they  sleep  in  dense  crowds. 
But  the  evils  of  this  overcrowding  «cc«  V>  «b 
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great  exfcent  neutralised  by  the  open-air  occu- 
pation, the  regular  and  healthy  work,  and  the 
ample  food  which  they  are  able  to  obtain. 

Most  of  the  pickers  are  derived  from  the 
most  unhealthy  and  crowded  parts  of  large 
towns,  and  hence  are  liable  to  import  con- 
tagious diseases;  and  as  no  conditions  could 
possibly  be  more  favourable  to  the  propagation 
of  zymotic  diseases  than  those  under  which 
hop-pickers  live,  it  is  the  urgent  duty  of  each 
sanitary  authority  not  alone  to  have  special 
arrangements  for  obtaining  early  information 
of  any  case  of  fever  or  infectious  disease,  but 
also  to  have  a  temporary  or  permanent  hos- 
pital, to  which  the  patient  may  be  instantly 
removed.  It  will  be  the  duty  of  the  sanitary 
oflBcors  to  see  that  the  drinking-water  supplied 
to  the  pickers  is  sufficient,  of  fair  purity,  and  not 
liable  to  be  contaminated ;  and  that  the  em- 
ployers provide  latrines  of  simple  construction. 
Perhaps  the  best  latrine  in  such  cases  is  the 
military  one,  consisting  of  a  deep  trench,  into 
which  eaHh  is  thrown  every  day,  and  as  one 
is  filled  another  is  dug  in  front  of  it,  the  whole 
being  properly  screened  from  observation  by 
bushes,  canvas,  or  boards. 

Bylaws  for  Hop-Pickers. — "  Any  local  autho- 
rity may,  if  they  think  fit,  make  bylaws  for 
securing  the  decent  lodging  and  accommoda- 
tion of  persons  engaged  in  hop-picking." — 
(P.  H.,  s.  314.) 

The  bylaws  should  be  base4  upon  the  fol- 
lowing principles : — 

1.  The  lodgings,  whatever  the  materials, 
must  be  weatherproof. 

2.  A  minimum  space  of  16  square  feet 
must  be  allowed  for  each  adult,  two  children 
counting  as  one  person. 

3.  Proper  facilities  must  be  given  for  the 
separation  of  the  sexes,  and  such  screens  and 
divisions  provided  as  are  necessary  to  protect 
occupants  from  indecent  cxi)osure. 

4.  Every  employer  must  i)rovide  (a)  a  suffi- 
cient supply  of  good  water ;  (6)  proper  latrines ; 
(c)  a  sufficient  number  of  cooking-houses. 

5.  Every  employer  must  give  immediate 
notice  of  any  case  of  serious  illnesSf  wheUier 
infectious  or  noty  to  the  sanitary  officers. 


I— The  root  of  the  Coch- 
learia  Armoracia.  It  is  a  pungent  acrid 
stimulant  and  rubefacient.  Taken  aa  a 
condiment,  it  provokes  tlie  appetite  and  as- 
sists digestion.  Aconite  root  has  sometimes, 
and  with  fatal  results,  been  mistaken  for 
horse-radish.  The  two  roots,  however,  pre- 
sent striking  differences.  The  taste  of  the 
horse-radish  is  warm  and  pungent,  approach- 
ing that  of  mustard,  while  aconite  has  a  bitter 
taste  and  a  disagreeable  earthy  odour,  and 
after  a  few  minutes*  contact  with  the  mouth, 


tongue,  and  fauces,  produces  a  feelin 
numbness  and  tingling.  Aconite  too 
short  and  conical,  tapering  rapidly  to  a  p 
while  horse-radish  is  long  and  cylindi 
and  of  the  same  thiclcness  for  manjio< 
and  has  a  x>owerfuI  pungent  odour  1 
scraped.  It  is  in  the  spring  and  vA 
that  this  mistake  has  generally  occai 
See  Aconite. 


I,  &c. — An  urlan  authority 
license  the  proprietors,  &c.,  of  hotiei,po 
asses,    and   mules  standing  for  hire  wi 
their  district,  and  may  regulate  such  mt 
by  bylaws.    See  Bylaws,  CoNVETAKCia. 

Hospitals  are  a  necessity,  and  in  1 
<legree  the  care  which  a  nation  bestowi ' 
its  sick  is  in  direct  proportion  to  iti  eiT 
tion.  If  the  political,  moral,  and  reU| 
state  of  the  ancients  be  examined,  it  is  « 
be  convinced  that  they  had  not,  nor  eoold 
have,  hospitals ;  for  to  found  and  mai 
them  a  virtue  was  necessary  which  psgi 
was  destitute  of,  namely,  Charity ;  and 
to  this  virtue,  wholly  Christian,  that  vi 
these  buildings  which,  begun  in  the  first 
of  Christianity,  have  continued  to  ourti 

The  founding  of  hospitals  may  be  i 
to  the  commencement  of  the  Cburch. 
bishops  were  charged  with  the  ]x>or  an 
of  their  diocese.  These  establishment! 
known  under  the  name  of  "La2ar,"**l 
houses,"  &c.,  and  to  their  maiuteaanc 
Church  consecrated  a  fourth  part  < 
revenues. 

Gregory  of  Tours  relates  that  to  tlM 
century  there  existed  in  churches  a  1 
place  for  the  sick.  Later  on,  the  ]» 
princes,  led  by  a  wise  policy,  no  longt 
to  individuals  the  honour  of  fonnding 
establishments.  In  France,  Childeber 
Queen  Brunehault  erected  the  first  hoi 
—the  H6tel  Dieu,  Lyons;  that  of 
Autun,  &c 

Besides,  the  monasteries  assisted  the 
aided  travellers,  and  very  often  had  the  c 
the  sick,  a  duty  which  was  frequently  m; 
by  their  rules.  Charlemagne  founded  • 
hospitals  and  hospices.  During  the  Cn 
these  establishments  multiplied,  for  ai 
cause  besides  the  promptings  of  chari 
creased  them. 

Leprosy,  which  had  ravaged  Europe  ( 
the  middle  ages,  covered  Franco  with 
houses.  In  the  thirteenth  centuiy 
were  in  existence  2000  of  them,  an  1 
incredible  number,  considering  the  pop« 
of  that  time.  The  fact  is  however  pro^ 
the  will  of  Louis  VIIL,  who  left  then 
livres.  St.  Louis  perhaps  did  moi 
hospitals  than  all  his  predeceison^   h 
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lie  foonded  the  Qoinze-yingta,    nofc,   as   is 

fttenllj  believed,  for   his   companioni   in 

vvt  who  returned  to  their  native  land  suf- 

feriaf  from  blindneu,  but  simply  for  300 

Uiad  pAris  poor.    He  established  hospices, 

ttd  endowed  them,  at  Vernon  and  Pontoise. 

M  s  later  period  he  enlarged  the  H6tel  Dieu 

of  Puis,  and  endowed  it  independently  of 

••puate  gifts  which  he  regolarly  transmitted. 

Itttij,  he  erected  and  iDangorated  with  great 

•oltnmity  the  Compile  Hospital.     Henry 

IV.  foonded   in    France  the   first   military 

iMMiiibd.    In  1604  he  laid  the  first  stone  of 

tlte  Hdpital  St.  Louis,  one  of  the  most  beau- 

tifiil  in  Europe.     This  prince  added  to  the 

H^  Dieu  two  rooms,  still  existing.    Some 

ymn  before,  Blarie  de  Medici  had  brought 

Mse  Fr^ses  de  St.  Jean  de  Dieu  to  cure  the 

■iek  St  the  Hdpital  de  la  Charity,  which  she 

W  founded.     Under  Louis  XIII.  the  Incur- 

tUtt,  Ia  Pitie,  La  Salpetri^re,  were  founded. 

Tbe  Bie^tre  was  destined  for  invalid  soldiers. 

Itwuslso  under  this  king  that  St.  Vincent 

ii  PmI  commenced  his  efforts  in  favour  of 

fensdlmgi.    Louis  XIV.  created  the  Hdpital 

te  Eofsnts  trouv6s,  the  Invalides,  and  the 

Gcnena  HospiteL 

The  eighteenth  century  witnessed  the  erec- 
tns  of  several  hospitals  whose  names  will 
In  eter  boooored,  att<;h  ^as  Beaujon,  Cochin, 
Heek«r,Jtc. 

In  England  the  oldest  hospital  is  Bethlehem 
Hoipitil,  a  roval  foundation  for  lunatics  in- 
•wpMited  by'Henry  VIIL,  1547.  The  chief 
^^Hiittli  of  the  metropolis  and  ike  dates  of 
^erection  are  as  follows:— 


^ftUefaem  (oldest    lanatic    asylum 
brope,  except  one  at  Granada)    . 
UBccr,  Brompton      .... 

ChariogOrou 

(New  hospitol  built,  1831.) 
^iQsinBpCioD,  Brompton   . 
I>w»UI       ... 
|2|t>dioiif|it  ship  (seamen's)    . 
Jvdiae  (Baron  Bothscbild's;    . 

I«T«r 

JreetoyaJ,  Gnij*8  Inn  Lane    . 
^<ntta.  Dalston        .... 
vimKoithem 


in 


bevibles 


n  (homoeopathic) 


ftor«coiw« 

{^>«f-in,  British 

J^in,  Citj  of  London  .        .        .        . 
j^-in,  (General,  Lambeth     . 
{^OK'in,  Queen  Charlotte's 
m-in.  (tneen  Adelaide's 
{<b4ob  Ophthalmic,  Finsbnry  . 
Jf*4oo  Ophthalmic,  Gray's  Inn  Roail 

'Bddiesex  

ywpedic' 

^•ritan,  free  (for  women  and  children) 

f*  Children 

^■•liox 


Fy>TiQded. 

1547 
1851 
1818 

1841 
1^58 
1821 
1869 
1802 
1(^28 
1845 
1856 
1721 
1850 
1V47 
1850 
1747 
1839 
1746 
1740 
1Y49 
1760 
1765 
1752 
1824 
1804 
1843 
1745 
U38 
1847 
1851 
1746 


Fonudei. 

St.  Bartholomew's 16  ♦'i 

8tG«or((e's "33 

St.  Luke's  (lunatics) 1751 

St  Marylebone 1871 

St.  Mary's,  Paddinpton  .1843 

St.  Tliomas's  (removed  1862  and  1871)      .    1553 

University  College 1838 

Westminster 1719 

Women's,  Soho  Square  ....  1843 
That  the  crowding  together  of  a  number  of 
sick  in  one  building  has  its  evils  there  can  be 
little  doubt,  and  in  former  times  it  has  been 
attended  with  great  fatality,  partly  from 
faulty  construction,  and  in  a  great  measure 
from  neglect  of  the  most  common-sense  rules 
of  hygidne.  Ft)r  example,  in  a  French  book 
published  in  1777,  we  read  :— 

"  Imagine  a  long  suite  of  rooms  close  toge- 
ther, in  which  are  assembled  diseases  of  every 
description,  and  in  which  are  crowded  often 
three,  four,  and  six  patients  in  one  bed,  the 
living  by  the  side  of  the  moribund  and  dead, 
the  air  infected  by  exhalations  from  this  heap 
of  unhealthy  bodies,  carrying  from  one  to 
the  other  the  i>estilential  germs  of  disease,  and 
on  every  side  sorrow  and  suffering — such  is 
the  H6tel  Dieu." 

This  account  is  corroborated  by  Lenon,  who, 
writing  in  1788,  says  :  "  At  the  HAtel  Dieu 
the  number  of  beds  is  1219,  of  which  733, 
called  large  beds,  52  inches  wide,  accommodate 
four  or  even  six  men,  who  have  thus  only 
either  8.J  or  13  inches  at  their  disposal ;  and 
486,  called  small  beds,  3  feet  wide,  in  which 
the  sick  lie  singly.  We  have  seen  wards  so 
crowded  that  the  number  of  the  sick  amounted 
from  668  to  818.  It  has  been  proved  that  in 
no  hospital  is  there  so  little  air  to  breathe  as 
in  the  HAtel  Dieu ;  elsewhere  they  give  them  7 
cubic  toises  (a  toise  is  6'39459  ft. ),  whilst  in  the 
H6tel  Dieu  they  scarcely  have  in  some  wards 
more  than  2.}  toises,  in  others  1  toise.  Tliere 
are  even  wards  where  the  cubic  space  is 
below  that."  Such  a  state  of  things  is  impos- 
sible at  the  present  day,  although  in  hastily- 
constructed  hospitals,  in  times  of  epidemic 
stress,  great  errors  in  our  own  times  have 
been  committed  in  administration ;  witness,  for 
example,  the  notorious  Hampstead  Smallpox 
Hospitid.  There  are  differences  now  in  the 
rate  of  mortality  in  different  London  hospitals, 
especially  with  regard  to  surgical  cases,  evi- 
dently due  to  defective  sanitary  conditions. 
It  has  long  since  been  decided,  that  although 
there  must  be  general  hospitals  for  accidents 
and  the  legion  of  ordinary  diseases,  and 
although  there  may  be  special  hos])itals  for 
the  furtherance  of  distinct  branches  and 
specialities,— such,  for  example,  as  the  eye, 
the  ear,  &c — there  must  be  in  every  populous 
district  or  town  a  proper  and  fit  place  for  the 
treatment  of  infectious  fevers.  The  definite 
establishment  of  fever  hospitals  was  the  direct 
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outcome  of  the  fatal  typbtu  epidemio  which 
committed  such  ravages  at  the  close  of  the 
eighteenth  century,  and  the  first  was  opened 
at  Chester.  Liverpool,  Manchester,  Norwich, 
Hull,  Dublin,  London,  and  other  towns  soon 
followed ;  and  at  the  same  time  the  necessity 
of  establishing  fever  wards  in  the  old  hos- 
pitals was  acknowledged,  and  in  a  great  many 
cases  acted  upon.  There  are  yet,  however, 
numerous  institutions  with  no  means  of  iso- 
lating infectious  cases.  It  is  scarcely  two 
years  ago  when  smallpox  broke  out  in  a 
provincial  infirmary ;  the  authorities  turned 
out  all  those  who  were  able  to  leave,  with  the 
effect  of  introducing  the  disease  into  the 
neighbouring  villages !  ! 

The  separation  of  fever  from  general  cases 
would  appear  one  of  those  first  principles  of 
an  obvious  character  that  are  at  once  accepted 
by  the  human  mind  ;  yet  even  to  ^le  present 
time  there  are  many  who  oppose  the  plan,  the 
chief  objection  in  their  opinion  being  that  the 
poison  of  the  fever  being  more  concentrated, 
there  is  a  greater  mortality  among  the  patients 
themselves,  and  the  nurses  and  attendants 
are  likely  to  catch  the  disease.  The  first  of 
these  objections  is  purely  theoretical,  and  is 
disproved  by  facts;  for  instance,  Murchison 
shows  that  one  person  took  typhus  (in  18G2) 
for  every  five  tyi>hus  patients  admitted  into 
the  general  hospitals,  but  only  one  for  every 
sixty-se^en  admitted  into  the  London  Fever 
Hospital ;  and  that  one  person  died  out  of 
every  fourteen  admitted  into  the  former,  but 
only  one  for  every  326  admitted  into  the  latter. 

In  large  towns  it  is  seldom  difficult  to 
obtain  a  staff  of  nurses  whose  age  is  such 
that  it  does  not  predispose  them  to  fever,  or 
who  have  previously  had  an  attack.  Statistics 
show  that  persons  of  forty  years  of  age  are 
not  very  liable  to  typhoid,  while  persons  under 
thirty  pass  through  typhus  better  than  those 
over  that  age.  1 1  is  therefore  well  in  a  t3rphoid 
ward  to  emjiloy  elderly  or  middle-aged  people, 
in  a  typhus,  younger  persons.  Typhoid  is, 
however,  treuted  daily  in  general  hospitals 
without  evidence  of  injury,  the  principal 
contagion  residing  in  the  dejecta.  The  exhida- 
tions  from  the  breath  and  skin  do  not  appear 
to  travel  far  or  have  great  virulence,  and  the 
dejecta  can  be  easily  disinfected.  Cases  of 
fever  should,  however,  never  be  mixed  up 
with  the  other  patients,  but  have  separate 
wards.  Tyi)hus  in  a  general  hospital  is  one 
of  the  most  dangerous  diseases,  and  is  so  likely 
to  spread,  that  it  should  never,  where  possible, 
be  admitted.  It  is  not  eiisy  to  prevent  the 
importation  of  one  or  two  cases  in  epidemics, 
as  the  diagnosis,  until  the  fever  is  developed, 
is  not  always  easy ;  still  reasonable  care  can 
always  be  exerted. 


HoipUal  Conttructum  ffeneraUy,—Wt  have 
learned  much  in  hospital  oonstraction  nnoe 
the  **  Report  of  the  Commission  on  theSanituy 
State  of  the  Army  in  1857."  which  embodied 
the  general  principles  of  improved  boqntil 
construction.  The  theory  of  erection  of  s 
good  sanitary  building  is  perfect,  but  th«  pn^ 
tice  in  carrying  out  the  details  lesTM  jei 
much  to  be  desired.  The  brain  can  often 
conceive  what  the  hand  has  not  the  ^  to 
accomplish. 

As  they  are  charitable  institutioni,  ns* 
gested,  built,  and  endowed  by  charity,  tbe 
first  axiom  is,  economy  of  construction.  All 
unnecessary  embellishments,  architectonl 
adornments,  corridors,  passages,  roomi,  ue 
to  be  avoided.  A  hospital  should  contain 
nothing  more  than  wards  for  sick,  and  roomi 
for  attendants  and  ward  requirements.  Hie 
foundation  of  a  hospital  plan  is  the  mrd,  kU 
else  is  merely  subsidiary.  And  this  snbsidiuy 
nccommodation  should  be  no  longer  in  np^* 
ficial  Urea  than  is  absolutely  wanted;  moie 
than  this  is  unnecessary  expenditore,  ud 
adds  an  element  of  mischief  to  the  building- 

For  obvious  reasons,  the  out-patienti'  d^ 
partment  should  have  no  connection  with  t^ 
hospital  so  called.  The  same  remark  spp^ 
to  kitchens,  stores,  boiler-rooms,  cellan,  duit* 
bins,  and  the  like,  also  to  phyudans'  and  eor- 
geons'  rooms,  and  dispensary.  It  is  qnite  i^** 
sible  in  practice  to  keep  the  buUdinge  reipitred 
for  patients  and  their  attendants  juituDincA 
by  themselves  as  if  they  were  miles  s«*T 
from  the  subsidiary  accommodation,  snd  J*^ 
to  place  the  whole  of  this  latter  in  perfectly 
convenient  localities. 

It  is  a  grave  error  and  no  saving  of  cost  to 
place  them  altogether  within  the  hoipiti'l' 
The  whole  structure  is  complicated  by  tbi* 
iirrangement,  and  the  sanitary  oonditi<^D  i^ 
the  building  is  endaiige;-ed.  Small  ounDtiT 
hospitals  may  to  some  extent  form  an  eie^ 
tion  to  this  rule,  but  even  in  them  there 
should  be  no  communicating  atmospbcrali^ 
tween  the  wards  and  the  subsidiary  accoffiBO* 
dation.-("  Principles  of  Hospital  CowtiW 
tion,'*  by  SUTHERLAND  and  GalTOX,  l»^ 
1874.) 

One  of  the  first  things  is  to  ensure  ft  hesltkf 
site.  There  may  be  some  difiSculty  in  to«tf 
to  obtain  an  unexceptionable  one,  since  ber 
pitals  are  most  useful  in  an  unhealthj,  0^ 
crowded  locality ;  but  this,  of  all  sites,  istbi 
worst,  and  instead  of  putting  the  hosjHtil  A 
such  a  population  centre,  it  is  best  to  estabw 
it  where  there  is  most  facility  of  oonimiu>ia* 
tion.  The  soil  should  be,  if  possible,  s  hV* 
draining,  gravelly  soil ;  but  if  a  damp,  clsjtTi 
impermeable  soil  must  be  built  upon,  tben  it 
should  be  prepared  thoroughly  by  dr«iiUB|> 


tU  paribut,  ii  beat, 
I  hoa{nUl  or  hkbitetion  of  anj  kind 
bs  built  witli  the  groond  riling  directly 
tOr  babind.  Tlii*  obttrucUTBctiUtioo, 
I  high  ground  dmini  direotly  into  the 
rha  intTOaudingi  of  &  hoipit&l  tre  of 
I  iBiportuica.  If  nniTov  courti,  filthy 
fid  p*BBgfls,  claiter  on  mil  ndea,  every  \ 
nut  biins  deterionted  air.  If  there 
1)7  nunofitctoriM,  or  other  imanitary 
m,  in  tha  lioinitj,  the  putieota  must 

IS  poanblc,  an  open  ipue  in  the 
I  of  K  town  ihoold  be  leleotad.  If 
D  be  bmd  for  the  exercise  , 


of  patieota,  >o  mnch  the  better.  The  French 
hospital*  in  this  respect  hate  a  maDifeat  *d- 
Tantaga  orer  ours.  For  instance,  the  St. 
Aotoins,  9t,  Louis,  and  the  Necker  are  sur- 
rounded b;  Urge  and  beautifnlly  lud-out 
gardens,  a  pleasant  resort  for  oonvaleseenta. 

"  Tha  requirements  as  to  site  are  thua  drj- 
neu,  heaithinesa  of  aurrauudiugi,  and  facility 


iOp.t 


:  of  the  Btmi 


The  next  couttdenitioD  ii  the  form  of  the 
building.  The  time  when  lai^e  hospitals 
were  oonstraotod  ot  one  huge  block  or  great 
rambling  contjauoas  building,  like  the  Hotel 
Dieu  of  Paris,  is  probably  for  ever  at  an  end. 


tad  principle  that  appean  to  ba  dcS- 
Mttvd  is  iaolsted  blooks,  so  arrangeJ 
•  atmosphere  of  each  block  is  also  jso- 
This  is  the  troe  pavilion  principle. 
•ffeeted  in  perfection  in  the  Herbert 
J;  bnt  certainly  not  io  the  new  St. 
'1,  where  there  ii  a  nominal,  not  a  real 
L  Inordertocarrjthoprincipleoat,  it 
<aiy  that  there  should  be  two  distinct 
I  in  the  pUn,  one  entirely  for  the 
e  other  for  administrative  purposes. 
■ttcT  diTiaion  might  be  so  designed  as 
in  tlie  dispensary  and  the  out-patient 
ant ;  bat  it  would  be  far  better,  where 
mit  of  it,  to  Mpante  the  oat-patient 


department  entirely  fiom  the  hospital  and  its 
administration.  The  design  should,  of  course, 
girovide  for  eoay  means  of  communication  be- 
tween  tbe  diffcreut  blocks,  but  this  can  be. 
and  ought  to  be,  effected  (aa  in  the  Herbert 
Hospital,  Qgs.  33  and  39)  in  sach  amanner  that 
the  air-isolatioo  of  the  different  blocks  shall 
be  complete.  The  hospital  proper  in  its  turn 
should  bo  divided  into  the  required  number  of 
blocks.  BO  that  not  more  than  a  certain  number 
of  sick  are  placed  under  one  roof ;  and  these 
blocks  or  pavilionB  should  be  oosnected  with 
each  Other  in  such  a  way  that  each  pavilion 
should  k>e  as  isolated  from  ita  neighbeni'  as 
if  it  atood  b7  Itaelf.    The  hoapit^  aWn!^  W 


\  number  of  paviliona." 


oapitmli  ID  tbo  proTincei,  the 
Uook  r/item  ii  probBbly  u  good  m  any  other, 
■ndtbepsTilioDpluniuieccMuyiagi.  38  and 
39). 


The  general  kxii  of  hoapitali 
north  and  lonUi,  at,  at  all  eTcnl 
the  wardi ;  thnt  each  ride  obt 
floence  of  the  mu,  which  aid 


which,  with  good  TeotUatioD,  o 

Th«  ward  is  bett  made  long 

(narrow,  i.«.,in  jirojioi-liuii  tujta 
oppoiite  will  lions,  t.j  ^idmil  uf  cro 
(lig.  40).  The  ]ieight  shouli)  bg  ■ 
i)i«  «BU-!),acc,  per  bed,  7  feet  • 
width  oF  the  wnrd  certainlf  not 
ieet  Tie  lcii);th  must  depend  n 
lier  of  beda. 

The  great  and  etaential  point 
Aoiel  i\yat6  t><  r  liiil.  Thia  at  th( 
ia  104  aqnare  feet,  at  the  Vino 
■qnare  feet,  nt  the  Herbert  96 
■o  that  it  ma;  be  pat  down  tha 
the  beat '  conatructed  hoipilAU 
100  >qn»ie  feet.    Jii  tliii  Ti-'inct 


»,  hat 


T  the  I 


1  the  U 


a  numher  of  atudenta  an?  taugh 
bed,  and  therefore  >Dch  huai 
additional  area. 

T)]>'  foilowing  U  ft  gketeh  of  a  w 
■louUe  puviiiuii,  each  half  of  wh 
d  word  unit  it  embodiea  the  f 
cit'l«(fiE.-(0):- 

"The  unniliet  of  bed*  ia  divi 
by  which  the  whole  wall  -  ipai 
\niereTer  it  ii  not  intended  to  i 
placet  in  the  outer  valK  the  la 
reUtions  -'  ..■:,i  I  ■    ■  ■-■  n-i; 

oaae  of  the  Herbert  Hwpital,  t 
grutee,  uf  which  there  are  two 
centre  line  of  ench  ward.  Th 
windows  along  opjuisilo  i.i<!et. 

window!  Blong  fln*iviJl.  Each- 
wiie  HD  end  window  to  tlie  op 
will  be  Been  Hint  the  Iwda  Are 
pfoj-.olioDs  from  direct  current 
these  end  windows,  which  cnrrei 
down  the  centre  apilM  between 

"  The  wnter-oloeeli,  wiudsink 
tor;  biuini,  and  urinAli  arc  plae 
eciioni  nt  the  outer  or  fnm  endi 
hnvingnpecialventilatiDgmtnlii 
•uring  thnt,  from  whatever  direi 
blown,  tilt  effiuvin  tan  cnUtthe 

"  For  each  wiird  ii  protided  a 
room,  with  an  inapeotkn-wiii 


nrd,  Hd  t  imill  (ouller?  for  vaiLing  up  I  thowii  in  Vbe  fhm,  have  been  fuund  in  pnc- 
■  thufii  ud  providins  warm  iTa.ter,  or  tics  lufBcient  in  the  Herbert  Hoipital,  in  plul- 
im  food  or  diink  tor  ipecial  cues.  ing  which  the;  vere  coniidered  in  connection 

"Tie  rclatin  dimenaiont  of  all  theie  ptrti,  |  with  the  entire  snaDgemeDti.    In  tbc  double 


1  in  fig.  M  (he  two  wardi  are  I  lighted  and  Tcntilated  b;  aeveral  large  lorty 
fSj  cot  off  from  each  other  b;  a  12- 1  wiudows.  But  the  wardi  admit  of  other 
rid*  oonidor  and  a  central  haU  carried  methods  of  Amngement.  The;  ma;  be 
the  roof  of  th*  building,  when  it  is  |  placed  aingl;  or  alternately,  oi  ia  ivne. 
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'*One  adyantage,  indeed,  of  the  pavilion 
Btracture  is  the  facility  with  which  it  ac- 
commodates itself  to  the  shape  of  the  site/' 
—{Op.  cit.) 


Fig.  42. 

The  accessories  of  the  ward  remain  to  be 
considered.  It  must  be  light,  have  floors  and 
walls  into  which  contagious  fluids  or  particles 
do  not  easily  soak.    The  windows  in  some 


hospitals  are  at  the  rate  of  one  to  eidi  bed. 
Perhaps  this  is  more  than  eooagh.  Ai  no 
window  fits  tight,  they  even,  when  dosed,  are 
natural  ventilators.  Too  much  glssi  ii  objec- 
tionable. In  winter,  it  cools  the  air ;  in  mm- 
mer,  a  room  with  many  windows  may  become 
like  a  conservatory  in  temperature.  Fltte* 
glass  is  the  best  material,  and  the  window 
should  swing  open  top  and  bottom.  The  walls 
are  recommended  to  be  coated  with  aa  dense 
and  as  impervious  a  cement  as  can  be  obtained. 
One  of  this  kind,  capable  of  being  poliahed, 
has  been  tried  in  the  Herbert  Hospital  It 
admits  of  being  washed  with  soap  and  water. 
The  floor  is  best  constructed  of  oak,  withdoie 
joints,  polished  with  bees- wax.  Sooh  a  floor 
is,  however,  very  slippery,  and  vfeak  patients 
may  have  many  a  fall.  The  best  poeition  for 
water-closets  is  a  separate  square  block  at  the 
end  comers,  with  a  passage  and  lobby  leading 
to  them,  both  having  cross-ventilation  by  op- 
posite windows.  All  the  pipes  from  tbedniu 
should  be  trapped,  and  where  necesiaiy  fitted 
with  charcoal  deodorisers. 
Single  wards  are  undoubtedly  best.  HHien 
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Fig.  44. 


superimposed  one  upon  the  other,  there  is  dan- 
ger of  foul  air  rising  from  one  to  the  other. 
The  unhealthiness  of  top  wards  has  often  been 
shown.  For  example.  Hunter  remarked  that 
in  two  wards  of  exactly  the  same  dimensions, 
but  the  one  over  the  other,  and  containing 
exactly  the  same  number  of  sick  under  similar 
circvunatanceB,  the  mortality  was  greatest  in 


the  upper  one.  The  Marquis  de  Pait<i«^ 
in  his  Keport  on  the  Hospitals  (IVanee)  b^ 
1804  to  1814,  showed  that  there  was  alnp 
the  greatest  mortality  in  the  upper  wixdi* 
the  Hotel  Dieu,  where  they  were  lupai** 
posed,  but  elsewhere  eqoaL  He  tn^J  (** 
marked  that  attendance  on  the  sick  vai  bm** 
difficult  in  the  high  wards  than  in  th«  lo^ 
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M  eoiiTaleflceiits  could  not  walk 
Mine  faeility,  and  that  in  case  of 
old  be  great  difficulty  in  saving 

d  previously  called  public  stten- 
loonteatable  advantage  in  build- 
nd,  of  ground-floors  in  the  chest 
>ldmen.  Still,  ground  is  so  dear 
IS  that  a  two-storied  building  is 
m  a  necessity,  nor  with  proper 
should  it  have  any  ill- effect. 
ro  stories  high,  although  practi- 
fficult  to  avoid,  is  to  be  looked 
ifavonr,  but  mechanical  arrange- 
as  Hfts,  &c— partially  obviate 
I. 

ement  of  the  different  units,  the 
lions,  is  a  matter  which  may  be 
I  various  ways,  and  greatly  de- 
le  particular  site.  They  may  be 
el  to  each  other,  or  end  to  end. 
and  44  will  show  the  different 
loyed  in  the  best  hospitals. 
me  or  two  points  that  are  appli- 
-vie,  that  the  pavilions  should 
icture  between  them,  and  they 
inected  simply  by  a  low  corridor, 
m — mere  open  arches  supported 
lie  administration  should  be  en- 
ie  from  the  pavilions,  and  there 
leparate  building  for  the  nurses 
It  is  a  great  stroke  of  policy  for 
of  a  hospital  to  keep  the  nurses 
Dssible  health ;  by  so  doing  they 
ncy. 

ginal  plan  of  hospital  construe- 
a  proposed  by  Mr.  Oreenway  of 
rhere  is  a  double  row  of  glass 
M  along  the  ccnti-e  of  the  ward, 
I  from  the  side  walls  by  a  corridor, 
npartment  is  so  ventilated  that 
air  is  effectually  removed.  Ex- 
show  whether  thus  putting  our 
under  glass  shades  will  answer 
he  usual  plan.    The  cost  ^r  bed 

end  and  daily  management  of  a 
ten  due  its  good  or  its  bad  results, 
itary  supervision  will  make  a 
ncted  hospital  healthy.  Care- 
ignorance  will  falsify  the  results 
-chitects  and  physicians. 
iate  disinfection  of  all  contagious 
hourly  watching  of  ventilation, 
mliness,  the  prompt  removal  of 
er,  discipline,  sobriety,  and  in- 
et  management,— these  are  the 
inder  a  hospital  efficient. 
hospitals  having  been  considered, 
those  special  structures  peculiar 
iz.,  military  and  naval  hospitals 


—as'  well  as  cottage  hospitals,  and  hospitals 
for  sanitary  authorities. 

MUUary  Hospitals, — A  stationary  military 
hospital  is  constructed  on  the  same  principles 
as  the  civil,  but  the  exigencies  of  warfare  re- 
quire either  camps  or  light  buildings,  which 
can  rapidly  be  put  up  in  the  rear  of  an  army, 
and  as  rapidly  removed.  The  late  war  has 
enforced  the  lessons  taught  long  ago — viz., 
that  all  buildings,  churches,  hotels,  &c. ,  are 
to  be  avoided  as  hospitals.  The  sick  and 
wounded  do  far  better  in  tents,  wooden  huts, 
imd  other  light  buildings  constructed  at  the 
time. 

During  the  siege  of  Paris  we  learn  that 
almost  every  kind  of  building  was  utilised  as 
a  hospital,  and  as  a  consequence  pyaemia  and 
gangrene  prevailed  to  a  frightful  extent. 

Our  own  war  hospitals  are  divided  into— 

1.  Regimental,  which  are  small  hospitals 
for  the  purpose  of  treating  men  when  first 
reported  sick,  and  slight  cases. 

2.  Division  Hospitals.  These  are  in  charge 
of  a  staff  surgeon,  and  are  for  the  wounded. 

3.  The  Field  General  Hospital,  where  all 
the  wounded  that  can  be  transported  from  the 
front  to  the  rear  are  placed. 

In  rear  of  these,  again,  there  is  some  more 
permanent  building,  sometimes  constructed  of 
iron  at  home,  and  then  sent  out  in  pieces, 
so  as  to  be  quickly  put  up. 

The  Germans  follow  a  similar  plan.  Their 
war  hospitals  are  in  three  classes,  called  re- 
spectively Feld,  Kriegs,  and  Reserve  Latharin, 
and  the  wounded  are  successively  transferred 
from  the  one  to  the  other,  and  then  when 
well  enough  transported  into  the  interior. 
The  great  established  principle  in  war  hos- 
pitals is  that  they  should  be  either  tents  or 
wooden  huts,  with  ridge  ventilation,  and  that 
as  soon  as  possible  the  wounded,  if  able  to 
bear  the  journey,  should  be  transi>orted  far 
away  from  the  seat  of  operations. 

Dr.  Parkes,  summing  up  the  hygiene  of  field 
hospitals,  considers  that  they  should  consist 
of  tents  of  good  size,  well  ventilated,  and  with 
flaps,  by  which  they  can,  if  desired,  be  con- 
verted into  awnings;  the  tent  floor  to  be 
covered  with  clean,  and,  if  possible,  dried  earth 
or  charcoal,  and  to  be  then  covered  with  a 
waterproof  cloth  or  boarded.  The  boards 
should  be  removed  frequently  and  the  earth 
cleaned,  in  order  to  prevent  the  accumulation 
of  offensive  rubbish.  In  the  war  of  the  Ameri- 
can Secession,  as  well  as  in  the  Franco-Prussian 
war,  the  American  tent-ambulance,  constructed 
of  field  tents,  14  feet  long,  15  feet  brond,  and 
15  feet  high  to  the  ridge-pole,  was  much  used, 
and  appeared  to  answer  well  "  Three  such 
tents  joined  end  to  end  formed  one  long  pavilion 
capable  of  accommodating  eighteen  wounded 
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mcu  without  crowiling  (figg.  45  and  4G).  I  nieuiB  of  on  opening  in  the  root  iltenmte 
The  flooring  consisted  of  pUnki  placed  npoa  |  on  opposite  lidea  of  the  united  tenli.  H 
croB-iupports,  nnd  niied  about  3  incbea  from  |  cloth  itaelf  wu,  moi«aier,  pemialila  tn  li 
the  aoil.  In  each  diviiion  or  aepftrate  ■tnall  i  Blthough  not  to  wet )  and  it  deiena  to  li 
tent  were  tix  comp  iron  bedi  —  the  ver;  stated  th*t  the  whole  eipeniei  of  iniUbtka, 
oueathiit  hwl  been  employed  in  the  American  |  including  heating  appu»tuitiidflMriD;,n» 
re  Tentilation   wai   eusured  1iy     nadei  130  fnuici  perbed. 


"Tlic  sjBtem  of  warming  wsa  efficient,  sim- 
ple, nnd  economical,  A  trench  of  about  40 
centimetrei  lirond  and  deep  was  maiie  in  tho 
ground,  extending  frnm  one  end  to  the  other 
of  the  tent;  a  pit  of  about  I  millimetie  M 
in  dimentioDi  excavated  at  one 


eoi).  An  otdinary  stove  was  bnllt  inlt'*' 
Utter,  the  flae  of  which  extended  i1«>|  (^ 
trench  under  the  flour,  and  rose  at  the  lu^ 
end  in  the  form  of  a  chimner.  Aknl' 
caune  it  was  carefall;  built  in  by  briA  ■* 
luortar,  a  grated  opening  being  left  ii  d 
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rt  inierrals,  go  as  more  readily 
heat.  The  pit  for  the  stove 
nnr  by  a  pent  roof,  a  few  steps 
to  the  fireplace.  A  movable 
lae  provided  a  ready  means  of 
B  temperature,  and  even  of 
leat  from  one  tent  to  the  one 
rhich  purpose  branch  flues  were 
some  of  them. 
I  many  advantages  of  this  mode 

the  circumstance  that  after  a 
nder  the  tent  became  heated  as 
erior  itself ;  a  steady  and  con- 
nt  of  air  in  the  interior  was, 
t  up ;  and  even  in  the  depth  of 
I  external  temperature  of  25**  F. , 
terior  could  be  retained  easily 
cessary.** — (Lessons  on  Hygiene 
•om  the  Franco-Prussian  War, 
•ox.) 

ican  war  some  of  the  hospitals 
a  2000  to  2800  beds— in  fact, 
1  too  large.  The  numbers  under 
ihould  be  as  small  as  possible, 
tes  that  in  his  experience  the 

ward  or  tent  was  that  which 
lodate  fifty  men :  length  of 
t ;  width,  25  feet ;  height,  14 
d  area  per  man,  87  feet ;  cubic 

1200  feet ;  ridge  ventilation  by 
inches  wide  running  the  whole 
oof. 

itrian  campaign  of  1859,  the 
iribution  over  a  large  tract  of 

in  many  small  hospitals  fre- 
y  removed  from  military  control, 
ig  the  disadvantage  of  badly- 
port  and  want  of  care  en  route, 
>y  most  satisfactory  results,  not 
I  the  health  of  the  sick  but  the 
le  soldiers. 

tion  spread  no  epidemic  among 
ilation,  but,  on  the  contrary, 
mg  the  soldiers  were  arrested 

ipt. — Ships  have  the  one  great 
lolation,  but  they  are  difficult  to 
space  is  cramped,  and  there  are 
itages.  They  are,  however,  ex- 
l  in  certain  cases,  especially  in 
of  the  best  hospital  ships  ever 
u  the  Victor  Emmanuel,  sent 
hantee  war.  A  short  account 
will  give  an  actual  example  of 
1  ship  ought  to  be. 
ictor  Emmanuel  is  a  wooden 
p  of  the  old  class,  of  5157  tons, 
iriginally  seventy -nine  guns. 
:bed  at  Pembroke  dockyard  in 
^,  under  the  name  of  the 
having  been,  shortly  after  the 


close  of  the  Crimean  war,  visited  and  admired 
by  the  Emperor  Victor  Emmanuel,  she  was 
ordered  henceforth  to  bear  the  name  of  that 
monarch.*'  She  was  converted  into  a  hospital 
ship  in  1873.  As  now  constituted,  she  is  a 
flushed-deck  ship  with  poop  added,  and  has 
below  what  may  be  called  a  service  deck,  a 
main,  gun  (or  lower),  and  orlop  deck.  The 
water-supply  is  stored  in  large  tanks  amid- 
ship.  Three  of  these  reservoirs  contain  ^It 
water  for  flushing  closets  ;  three  fresh  water, 
for  washing  and  bathing  purposes ;  and  two 
are  fitted  with  Crease's  filters,  for  drinking 
and  cooking  purposes  only.  From  these  tanks, 
by  an  elaborate  system  of  pipes,  all  parts  of 
the  ship  are  supplied,  so  that  anywhere,  at 
any  moment,  salt,  fresh,  or  filtered  water  may 
be  obtained.  The  hospital  deck  is  230  feet 
long ;  width,  52  feet ;  height  from  deck  to 
beam  6  feet  2  inches,  and  from  deck  to 
deck  nearly  7  feet.  Ventilation  and  light  are 
ensured  by  sixty -six  ports,  fitted  with  sashes 
and  jalousies.  The  hatchways  and  two  large 
stem  ports  also  assist  ventilation ;  while  six 
cowled  tubes,  projecting  higher  than  the  bul- 
warks, and  trinmied  head  to  wind,  act  as  down- 
casts. The  upcast  ventilation  is  provided  for 
by  long  slits  in  the  deck,  covered  with  wooden 
hoods  (resembling  in  some  respects  the  ridge 
ventilation  in  hospital  tents).  These  hoods 
are  arranged  so  that  they  may  be  raised  or 
depressed  to  any  extent.  There  are  numerous 
orifices  leading  into  goose-neck  pipes  along  the 
top-sides  of  the  deck  above,  which  also  assist. 
The  engine  -  room  hatchway  is  completely 
separated  by  glazed  bulkheads,  so  that  no 
heat  or  smell  can  find  its  way  from  that 
source  into  the  hospital  deck.  There  are 
cabins  on  each  side  of  the  stem  for  the  use  of 
sick  officers.  The  latrines  are  on  the  upper 
deck,  opening  towards  the  bows  just  abreast 
of  the  smoke-funnel.  There  are  also  closets 
fitted  with  patent  disinfecting  apparatuses  in 
different  parts  of  the  ship.  They  are  arranged 
in  three  sets— viz.,  two  sets  aft,  two  at  the 
bows,  and  two  opposite  the  engine  hatchway. 
The  hospital  accommodates  140  patients,  oc- 
cupying cots  arranged  in  three  rows  fore  and 
aft,  and  made  so  as  to  "rock"  and  "lock,*' 
The  cots  are  also  provided  with  mosquito- 
curtains  rendered  uninflammable  by  tungstate 
of  soda,  and  light  canvas  screens  are  pro- 
vided. There  is  a  large  outside  platform, 
protected  by  wire  fencing,  on  each  side  of 
the  hospital  deck,  on  which  the  patients  can 
have  the  benefit  of  fresh  air  either  in  beds  or 
chairs.  There  are  excellent  arrangements  in 
the  lavatories,  numerous  baths,  and  a  laundry 
fitted  with  Bradford's  washing  apparatus,  an 
arrangement  by  which  the  foul  linen  can 
be  hoisted  up  from  below.    The  ship  has  a 
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spaciouB  cooking-galley,  ice-making  machines, 
dispensary,  lifts,  pumps,  &c.,  and  the  whole 
painted  white,  in  order  to  show  any  dirt. 
The  arrangements  were  so  admirable  that  it 
WAS  expected  to  be  a  great  success,  and  it 
fully  realised  all  anticipations,  except  a  few 
minor  defects  easily  remedied. 

Here,  then,  we  have  a  model  of  a  hospital 
ship  —  effectual  arrangements  for  plenty  of 
water,  for  cooking  food,  the  disinfection  of 
excreta,  the  ventilation  of  the  ship  through- 
out, the  comfort  and  amusement  of  the  sick, 
and  as  much  cubic  space  as  can  well  be  ob- 
tained in  a  vessel. — (For  further  details,  see 
Keport  on  H.M.S.  Victor  Emmanuel,  Lancet, 
1873,  and  Lancet,  April  18, 1874.) 

Dr.  Parkes  considers  it  would  be  a  good 
plan  in  large  expeditions  to  have  a  small 
ship  converted  entirely  into  a  laundry,  a 
proposal  that  deserves  consideration  ;  and  he 
insists  on  the  facilities  for  bathing  and  sea- 


drenching,  with  regular  fmnigition  and  dii* 
infection. 

Cottage  HqtpUaU, — ^The  same  principle  thai 
has  already  been  laid  down  as  applied  to 
separate  tents  in  military  field  hospitals,  to 
separate  pavilions  in  large  hospitals,  ii  mcb 
in  cottage  hospitals.  These  have  oov  ben 
established  in  nearly  every  county  in  ^gUad, 
and  the  results  of  treatment  are  so  good  that 
they  are  on  the  increase. 

The  cottage-hospital  system  was  originated 
by  Mr.  Napper  of  Cranleigh ;  it  is  espedallr 
applicable  to  rural  districts.  Its  adranugei 
are — 

1.  Skilled  nursing. 

2.  Special  appliances — such  as  water  beds, 
fracture  apparatus,  kc.  (in  fact,  all  the 
mechanical  appliances  necessary). 

3.  Isolation. 

4.  Home  comforts. 

5.  Any  medical  man  practising  in  the  dii- 
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Fig.  47. 


trict  may  have  the  use  of  them  for  a  deserving 
patient. 

Tlie  patients  themselves  pay  a  certain  sum 
weekly,  according  to  their  means,  so  that  the 
cottage  hospital  is  to  some  extent  self-support- 
ing, although  voluntary  contributions  are  also 
necessary.  Each  subscriber,  no  matter  what 
the  amount  of  his  subscription,  should  have 
equal  privileges  in  recommending  cases.  Those 
of  emergency  and  accident  are  at  once  admit- 
ted, in  other  cases  a  recommendation  from  a 
subscriber  is  necessary.  All  infectious  cases 
as  well  as  incurable  diseases  are  excluded. 

There  will  be  little  difficulty  either  in  con- 
struction or  in  selecting  a  proper  site.  **  In 
most  instances  a  couple  of  huts  or  cottages  for 
each  sex,  with  two  or  three  rooms  each  for 
subdivision,  nurses'  rooms  alongside  the 
wards,  and  dctaclied  kitchens,  all  connected 
by  open  verandtihs,  will  answer  every  pur- 
IK)se."— (Galton  and  Sutherland's  Hospital 
Construction. ) 

With  regard  to  the  size  of  a  cottage  hospi- 


tal, it  should  be  at  the  rate  of  one  bed  for 
every  1000  of  population.  Three  cottage  bof 
pitals,  of  six  beds  each,  will  serve  effec^ail^ 
a  rural  population  of  18,000.  The  coit  ii 
about  £90  per  bed. 

Hospital*  for  Infectious  2)Meascf.— ItiiiB" 
portant  that  every  sanitary  authority  ahoQM 
act  upon  the  131st  section  of  the  Public  Healtb 
Act,  and  provide  a  proper  place  for  the  treal' 
ment  of  infectious  diseases.  Every  board  cf 
guardians  should  also  have  a  detached  eeft' 
tagious  ward. 

'*  Every  village  ought  to  have  the  meinirf 
accommodating  instantly,  or  at  a  fewhoiis 
notice,  say,  four  cases  of  infectious  disetiOiiBi 
at  least,  two  separate  rooms,  without  reqttbv 
ing  their  removal  to  a  distance.    A  dwed 
four-room  or  six-room  cottage  at  the  diapoMl 
of  the  authority  would  answer  the  puipoi^  , 
Or  permanent  arrangement  might  be  nutii 
beforehand  with  trustworthy  cottage-holdoBi 
not  having  children,  to  receive  and  nurse,  it 
case  of  need,  patients  requiring  tuch  aoeoB- 
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lodation.  Two  small  adjacent  villages  (if 
ndorthe  same  sanitary  authority)  might  often 
•  fQgarded  as  one."— (Memorandum  of  Privy 
bBBoL)  The  same  Memorandum  insists, 
eiy  properly,  that  when  required,  an  exten- 
ion  of  aeoommodaiion  could  he  provided  in 
iflUDer  and  autumn  hy  tents  and  wooden 
sti.  it  is  a  question,  indeed,  whether  huts 
r  Bisrquees  with  ridge  ventilation  are  not 
fee  Lest  for  sanitary  authorities  to  erect  in 


oases  of  epidemic  disease,  as  they  could  be 
quickly  put  up,  and  when  not  required  stowed 
away.  In  all  cases  not  less  than  144  square 
feet  of  floor  and  2000  cubic  feet  should  be 
given  to  each  patient. 

Fig.  47  is  a  diagram  taken  from  the  Memo- 
rsiudum  referred  to.  It  shows  the  ground- 
plan  of  a  hospital  hut  for  eight  persons  of 
each  sex ;  and  where  there  is  plenty  of  ground, 
can  be  extended,  as  shown  in  fig.  48. 


B 


Fig.  48. 

A. administratire  buildings  (kitchen,  stores^  offices,  nurses'  bedrooms,  Ac);  B,  laundry,  Ac;  0.  disln- 
'kUqq,  drad-hooiie,  Ac. ;  D,  huts  for  ten  patients  each,  with  scullery  and  bathroom  at  end,  and  closet 
^  sok  u  other  end  of  each ;  E,  open  corridors.    The  dotted  lines  show  direction  for  farther  extension. 


The  London  vestries  have  generally  erected 
^porary  h<Mpitals  of  corrugated  iron  lined 
^  mitch-wood.  In  the  Hampstead  Small- 
^  Hoipital  there  was  an  interval  between 
^  vood  and  iron  which  wss  filled  with  felt. 
^7  local  authority  may  provide  for  the  use 
<fth«  inhabitants  of  their  district  hospitals,  or 
^ponry  places  for  the  reception  of  the  sick, 
■•d  for  that  purixwe  may— 
Tbemielves  build  such  hospitals  or  places  of 

Reeption;  or 
^Wnet  for  the  use  of  any  such  hospital  or 
put  of  a  hospital  or  place  of  reception ;  or 
I>ter  into  any  agreement  with  any  person 
hsrmg  the  n&anagement  of  any  hospital, 
^orthe  reeeption  of  the  sick  inhabitants 
of  their  district,  on  payment  of  such  an- 
mil «-  other  sum  as  may  be  agreed  on. 
Two  or  more  local  authorities,  having  re- 
l^rtinity  power  to  provide  separate  hospitals, 
'^OMDbine  in  providing  a  common  hospitaL 
SP.H.,s.l3L) 

^  eosts  incurred  by  a  local  authority  in 
IHJBtMning  in  a  hospital,  or  in  a  temporary 
^for  the  reception  of  the  sick  (whether  or 
■t  belonging  to  such  authority),  a  patient 
^k  not  a  pauper,  shall  be  deemed  to  be  a 
M  due  from  such  patient  to  the  local  au- 
■1%,  and  may  be  recovered  from  him  at 
f  lime  within  six  months  after  his  discharge 

■  sudi  hospital  or  place  of  reception,  or 

■  his  estate  in  the  event  of  his  dying  in 
k  hospital  or  place.— (P.  U.,  s.  132.) 


Where  any  suitable  hospital  or  place  for  the 
reception  of  the  sick  is  provided  within  the 
district  of  a  local  authority,  or  within  a  con- 
venient distance  of  such  district,  any  i)er80U 
who  is  suffering  from  any  dangerous  infectious 
disorder,  and  is  without  proper  lodging  or 
accommodation,  or  lodged  in  a  room  occupied 
by  more  than  one  family,  or  is  on  board  any 
ship  or  vessel,  may,  on  a  certificate  signed  by 
a  legally-qualified  medical  practitioner,  and 
with  the  consent  of  the  superintending  body 
of  such  hospital  or  x}lace,  be  removed,  by 
order  of  any  justice,  to  such  hospital  or  place 
at  the  cost  of  the  local  authority ;  and  any 
person  so  suffering,  who  is  lodged  in  any  com- 
mon lodging-house,  may,  with  the  like  con- 
sent and  on  a  like  certificate,  be  so  removed 
by  order  of  the  local  authority. 

An  order  under  this  section  shall  be  ad- 
dressed to  such  constable  or  officer  of  the  lociil 
authority  as  the  justice  or  local  authority 
making  the  same  may  think  expedient ;  and 
any  person  who  wilfully  disobeys  or  obstructs 
the  execution  of  such  order  shall  be  liable  to 
a  i)enalty  not  exceeding  ten  pounds. — (P.  H., 
s.  124.) 

Any  local  authority  may  make  regulations 
(to  be  approved  of  by  the  Local  Government 
Board)  for  removing  to  any  hospital  to  which 
such  authority  are  entitled  to  remove  patients, 
and  for  keeping  in  such  hospital  so  long  as 
may  be  necessary,  any  persons  brought  within 
their  district  by  any  ship  or  boat  who  are  in- 
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fected  with  a  dangerous  infectiouB  disorder, 
and  such  regulations  may  impose  on  offenders 
against  the  same  reasonable  penalties,  not  ex- 
ceeding 40s.  for  each  offence.— (P.  H.,  s.  125.) 
The  Admiralty,  with  the  consent  of  the 
Treasury,  lend  ohl  ships  to  i>ort  sanitary  au- 
thorities for  the  purpose  of  conversion  into 
floating  hospitals.  See  Ventilation;  Hy- 
giene, Naval,  &c. 

Souses— 5e>e  Habitations. 

Souse-to-House  Inspection  —  Medi- 
cal officers  of  health,  where  they  possibly  can 
do  so,  should  have  a  minute  inspection  of  all 
the  houses  in  their  district  made  once,  at  least, 
in  every  five  years.  The  agents  or  inspectors 
who  are  selected  for  this  office  sliould  inquire 
into  all  the  sanitary  arrangements  and  sur- 
roundings of  the  building,  liealth  of  the 
inmates,  number,  sex,  age,  kc.  Such  an 
inspection,  if  uniformly  carried  out  by  every 
district  once,  at  least,  every  two  years,  would 
be  acomplcte  census,  and  afford  valuable  statis- 
tical aid  to  the  politician  and  to  the  hygienist. 
Such  inquiries  for  health  purposes  have  been 
made  in  several  districts,  but  as  the  permis- 
sion and  the  carrying  out  of  such  a  scheme 
rest  with  sanitary  authorities,  unfortunately 
it  has  not  been  in  any  degree  uniform ;  and 
though  the  officer  of  health  may  recommend, 
he  cannot  enforce  it,  being  in  this  respect  at 
the  mercy  of  the  authorities.  **  Such  an  in- 
quiry was  made  in  Merthyr  in  the  autumn  of 
18r>().  Nearly  10,000  houses  were  examined 
and  reported  on  by  four  intelligent  persons. 
Five  weeks  were  occupied  in  the  examination 
and  report,  the  cost  to  the  local  board  being 
£25.  This  inquiry  embraced  the  following: 
The  name  of  the  street,  number  of  each  house, 
names  of  occupier  and  owner,  number  of 
family  and  lodgers ;  the  ventilation,  how  it 
was  secured,  whether  by  back-doors  or  by  win- 
dows the  upper  sashes  of  which  could  be  fully 
let  down ;  the  number  of  privies  or  of  water- 
closets,  and  the  condition  of  these;  the  water- 
supply,  whence  derived  ;  and  the  state  of  any 
back  premises,  noticing  particularly  whether 
any  animals  or  poultry  were  kept.  When 
these  returns  were  completed,  they  were  tabu- 
lated by  the  medical  officer  for  each  street  in 
each  district,  and  the  results  summed  up. 
The  usefulness  of  these  returns  has  been 
continuous.  They  now  afford  standpoints  of 
reference  whence  to  mark  the  improvements 
made,  and  to  note  the  dark  spots  that  call  for 
amendment  by  referring  to  this  *  Dictionary 
of  Habitations.'  The  state  of  each  house  is 
at  once  apparent,  and  upon  the  occurrence 
therein  of  any  case  of  disease— such  as,  e.g.^ 
enteric  fever  or  phthisis — the  exciting  cause, 
whether  excrementitious  exhalations  or  damp- 


ness of  foundations,  may  be  found.**— {Biitiifa 
Medical  Journal,  November  IG,  1S72.) 

This  course  has  also  been  adopted  amongii 
the  rural  sanitary  authorities  in  the  coootyof 
Gloucester.  Dr.  Bond  in  his  annual  report 
says  :  **  I  therefore  felt  it  my  duty  to  sdriM 
each  authority  that  the  first  object  to  whieli 
it  was  advisable  that  its  attention  should  be 
directed  was  to  obtain  a  complete  and  deteikd 
sanitary  survey  of  the  district  under  its  jiini> 
diction,  and  that  its  subsequent  action  shonU 
be  founded  upon  the  facts  which  the  wnmj 
might  disclose.  This  course  has  been  adopted 
by  all  the  authorities  with  whom  I  am  eoD- 
nected,  with  two  exceptions,  in  one  of  vhich 
nothing  has  been  done  in  consequence  of  de- 
lay in  the  appointment  of  an  inspector. . .  • 
The  inspectors  in  various  parts  of  the  diitrict 
have,  up  to  the  31st  of  December,  ismti- 
gated  the  condition  of  the  whole  or  part  of  73 
parishes,  embracing  a  total  of  8546  lepante 
premises.*' — (Annual  Report  of  Medical Of&w 
of  Health  to  Gloucester  Combined  SanituT 
Authorities,  1874.) 

Sydatids— S^«  Echinococcus. 

Sydrometer — An  instrument  used  for 
the  purpose  of  nacertaining  the  deniitT  of 
water.  It  ia  a  glass  vessel  loaded  with  w/a- 
cury  or  shot,  and  furnished  with  a  scale.  Ihi 
zero  point  is  found  by  floating  it  in  diftOM 
water  at  a  temperature  of  60^,  and  narldil 
the  point  on  the  scale  just  where  it  meetitbi 
surface  of  the  water. 

Hydrophobia,  Rabies,  CaaSae  Wd- 
ness  (La  RAG£)~Hydrophobia  or  rabia  ii 
a  disease  resulting  in  man  from  the  tna* 
mission  of  the  rabies  of  animals,  espedaOf 
of  the  genus  Canis,  characterised  by  gesr 
ral  illness  and  a  profound  affection  of  tbt 
nervous  functions,  great  exaltation  of  eas- 
bility,  severe  constrictions  of  the  throat,  ipef* 
modic  action  of  the  diaphragm,  and  oAit 
tetanic  spasms— all  aggravated  by  atteafli 
to  drink  fluid,  by  the  sound  of  running  vafts* . 
the  least  breath  of  air,  the  contact  of  esK 
things,  and  other  external  impressioiu.  ft 
is  uniformly  fatal. 

The  deaths  from  hydrophobia  in  thiioooitqr 
are  on  the  increase.  In  the  four  yean  frsi 
1808-71  they  were  as  follows :  7,  18,  9^ 
and  50. 

In  Prussia  it  is  still  more  fatal  than  ia 
country,  for  in  ten  years  1600  deathi 
attributed  to  it. 

In  France  about  twenty-three  dcathi 
annually  from  hydrophobia. 

The  animals  in  whom  hydrophobia  it    . 
posed  to  originate  are  the  dog.  the  irolf,  dl 
fox,  and  perhaps  the  cat.    The  caotet  prefix 
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»iiiewluit  vaguely  enumerated  as 
t,  alternations  of  temperature, 
fieient  water,  forced  continence, 
:hly  probable  that  it  never  arises 
I  always  propagated  by  contagion. 
•  may  be  produced  in  almost  any 
▼en  in  birds ;  they  in  their  turn 
sate  it  to  others,  and  so  on. 
set  to  the  species  of  animal 
disease  was  communicated  to 
eases  in  France,  the  following 
wresting : — 

»/Cafet  of  Hydrophobia  in  France 
ao  to  1869,  with  their  Origin. 


I  from  the  bite  of  the  dog. 

' 

»» 

wolf. 

^ 

ft 

cat. 

»» 

>> 

fox. 

!  the  wound  through  which  the 
troduced  is  a  striking  index  of 
rith  which  the  contagion  acts, 
noticed  in  145  cases. 


tremities,  and  chiefly  In  the 


tremities 


79 
37 
29 

145 


other  zymotic  diseases,  there  is 

rubation  before  the  effects  of  the 

nifested. 

I  Commission  appointed  to  in- 

t>phobia  have  recorded  the  period 

in  147  cases  in  which  it  could  be 

ed,  as  follows  : — 


In 
I  in 


26  cases. 
93 

9 


»» 
It 
II 


147 


>i 


iportant  fact  is  established,  that 
rabies  are  usually  seen  in  from 

0  three  months  after  the  conta- 
t  longer  periods  are  more  rare, 
wever,  a  few  instances  on  record 
incubative  period  would  appear 
'.,  a  case  recorded  by  Mr  Hall 

1  the  **  Lancet,*^  of  a  lad  aged 
y  had  been  twenty-five  months 
ring  which  i)eriod  he  had  cer- 
n  bitten  by  any  animal ;  but  it 
it  seven  years  previously  he  had 

bitten  by  a  dog  on  the  hip,  the 
dned,  and  death  occurred  after 
illness. 

>ms  in  the  dog,  and,  generally 
other  animals,  are  as  follows : 
an  depressed  and  restless,  and 
ind  drink.    To  this  succeeds  a 


state  of  agitation,  the  animal  is  deaf  to  the 
voice  of  its  master,  wanders  without  any 
apparent  object,  the  eyes  inflamed  and  threat- 
ening, the  ears  aud  tail  down,  with  the  mouth 
foaming  and  the  voice  hoarse  or  almost  ex- 
tinct. Sometimes  he  howls  dismally.  In  his 
course— at  times  rapid,  at  others  slow  and  un- 
certain—he attacks,  either  spontaneously  or 
because  irritated,  animals  and  men  whom  he 
may  meet.  Many  dogs  avoid  water,  but  some 
show  no  dread  whatever  of  that  fluid,  and  will 
lap  it  during  the  disease.  These  acute  symp- 
toms do  not  last  long.  After  four,  five,  or  six 
days  the  strength  becomes  exhausted,  and 
paralysis  of  the  hind-legs  supervenes,  or  fre- 
quently-recurring convulsions  end  in  death. 
But  the  symptoms  are  not  always  the  same. 
Certain  mad  dogs  are  to  the  last  attached  to 
their  master,  and  do  not  refuse  driuk  from 
his  hand.  The  desire  to  bite  is  confined  to 
those  animals  which  use  the  teeth  as  a  wea- 
pon of  defence.  This  tendency  is  in  some 
cases  neutralised  by  paralysis  of  the  lower  jaw, 
which  hangs  uselessly  (raife  mue) . 

There  is  no  characteristic  morbid  change  if 
the  affection  has  been  of  short  duration,  but 
in  cases  of  any  length,  the  principal  lesions  are 
found  in  those  jmrts  supplied  by  the  eighth 
pair  of  nerves— i.e.,  the  toDgue,  fauces,  sali- 
vary glands,  &c — which  are  swollen  and  in- 
flamed. Vesicles  underneath  the  tongue  were 
said  to  exist,  but  this  is  erroneous  ;  they  may 
be  present  in  a  few  cases,  but  have  no  con- 
nection with  the  disease. 

SymptoTM  in  Man. — The  invasion  of  the 
disease  is  marked  by  a  feeling  of  general  lassi- 
tude, accompanied  with  headache,  agitation, 
sleeplessness,  an  unaccustomed  exaltation  of 
the  intellectual  faculties,  or,  on  the  contrary, 
an  unwonted  sadness,  a  seeking  for  solitude, 
gloomy  presentiments,  and  sometimes  spas- 
modic movements,  rigors,  nausea,  and  vomit- 
ing. In  a  few  cases  there  are  dull  or  lancin- 
ating pains  in  the  wound.  The  cicatrix  which 
has  formed  as  usual  over  the  seat  of.  injury 
may  become  tlie  seat  of  a  more  or  less  con- 
siderable swelling,  which,  taking  a  li\id  tint, 
may  even  burst,  and  give  exit  to  a  reddish 
serosity.  This  period  of  invasion  may  last 
from  two  to  three,  or  four  to  six  days.  It  is 
soon  followed  by  more  serious  events ;  the 
agitation  is  increased,  and  is  accompanied  with 
a  pitiable  feeling  of  distress.  The  senses  are 
greatly  exaggerated,  the  least  noise  or  light  is 
insupportable,  and  the  sight  of  bright  objects, 
especially  water,  determines  violent  convul- 
sions. This  hydrophobia  is  carried  in  the 
greatest  number  of  cases  to  such  a  degree  that 
the  patients  repel  all  kinds  of  drink,  falling 
into  convulsions  if  they  feel  the  contact  of  a 
drop  of  liquid,  or  if  an  attempt  is  made  to 
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give  them  a  bath.  The  latter  Bymptom  ii 
not,  however,  constant ;  some  patients  are 
able  to  drink  during  the  course  of  the  disease, 
-when  even  a  loud  voice  or  bright  light  will 
throw  them  into  the  most  horrible  convul- 
sions. These  paroxysms,  which  recur  under 
the  influence  of  the  slightest  cause,  present 
themselves  with  a  truly  fearful  intensity ;  the 
whole  body  becomes  rigid  for  some  seconds, 
and  then  ensues  a  succession  of  violent  jerks 
and  spasms  strong  enough  to  break  almost 
any  controlling  bonds,  and  the  head  and  limbs 
iire  bruised  against  the  walls.  In  the  intervals 
a  continual  spitting  is  observed,  which  may  be 
equally  due  to  the  spasm  preventing  the  sal- 
iva from  \mng  swallowed,  and  the  augmen- 
tation and  alteration  of  the  salivary  secretion, 
which  may  become  a  true  lather  {bare).  The 
pupils  are  dilated,  the  eye  sunk  and  brilliant, 
sleep  incessantly  disturbed  or  wanting.  Some 
cases  are  troubled  with  a  very  marked  venereal 
excitement.  It  is  extremely  rare  to  see  that 
anxiety  to  bite  which  renders  the  approach  to 
such  cases  so  formidable  in  the  eyes  of  the 
vulgar.  Some  cases  are  gloomy  and  restless, 
only  speaking  briefly  at  rare  intervals,  and, 
giving  themselves  up  to  continual  terrors, 
show  a  true  panophobia ;  in  others  the  senti- 
ments of  affection  persist  and  are  augmented. 
As  the  disease  makes  progress  the  attacks 
of  spasm  repeat  themselves  with  increasing 
violence,  the  more  cruel  because  intelligence 
often  remains  intact  to  the  last.  The  con- 
tinuity of  the  paroxysms  does  not  fail  to 
exhaust  the  strength,  the  ideas  become  con- 
fused, the  anxiety  increases ;  in  some  cases  the 
eyelids  retract  and  the  eyes  protrude,  the 
body  is  suffused  with  perspiration,  and  if 
death  does  not  take  place  suddenly  in  the 
midst  of  a  convulsion  at  an  early  stage,  it 
does  so  towards  the  third  or  fourth  day. 
Death  is  the  constant  tennination  of  hydro- 
phobia. 

The  duration  of  the  disease  in  161  cases  in 
which  it  could  be  exactly  ascertained  was  as 
follows : — 


2  days  in 

4 

6 

7 

8 

9 


»t 
ft 

>» 
»» 


Bi 

cases. 

98 

24 

2 

2 

1 

161 


The  pathological  changes  must  be  looked 
for  primarily  In  the  spinal  cord,  the  other 
effects— such  as  inflammation  of  the  pharyn- 
geal mucous  membrane,  &c. — are  only  secon- 
dary. The  ix>iBon,  instead  of,  as  in  smallpox, 
going  to  the  skin,  or,  as  in  typhoi<l  fever,  to  the 
intestine,  affects  the  most  vital  centre  of  life, 


the  meduila  dtiUmgaUij  and  upper  part  of  ihi 
spinal  cord,  where  the  slightest  altentioB  ap- 
pears to  be  incompatible  with  life. 

Several  microsoopical  sections  of  the  doiM 
changes  in  these  centres  were  shown  tt  tb 
Pathological  Society,  London,  in  1872,  bjDr. 
CUfford  Allbuti. 

**The  specimens  were  taken  from  tlie  cm- 
bral  convolutions,  from  the  centrsl  gaBglis,tb 
medulla  oblongata,  and  the  cord.  ThraoglMt 
all  these  centres  were  found  the  same  mM 
conditions,  but  in  different  degrees,  and  th« 
were  as  follows :  L  Evidences  of  great  nin* 
lar  congestion,  with  transudation  into  the  w- 
rounding  tissues.  In  all  the  grey  centra  the 
vessels  were  seen  in  various  degrees  of  disten- 
sion, their  walls  in  many  cases  being  obviou^ 
thickened,  and  here  and  there  were  lea 
patches  of  nuclear  proliferation.  There  vy  i 
diminished  consistence  of  some  of  the  ptitii 
particularly  of  the  medulla.  This  ieeoi«dt» 
be  due  to  serous  infiltration  and  sodden^ 
2.  Haemorrhages  of  various  size,  and  iniai 
places  a  refracting  material  visible  ottab 
the  vessels,  due  apparently  to  coagolate  fiUr 
ous  exudation.  3.  Little  gi^,  eaasad  W 
the  disappearance  of  nerve-strands,  whkhU 
passed  through  the  granular  disintegratioaif 
Clarke.  In  addition  to  theee  appearaactiii 
the  nervous  centres,  an  enlaiged  spleea  U 
been  found  in  both  cases.  The  parti  MCBid 
to  be  affected  in  the  following  order  u  repik 
severity :  (1)  medulla,  (2)  the  cord,  (3)  i* 
cerebral  convolutions,  and  (4)  central  paif^ 
This  was  in  accordance  with  the  ijutytiM 
during  life— via.,  (1)  reflex  irritabili^  ia  t^i 
region  of  the  medulla,  with  no  tetanic  iptfi>» 
(2)  increasing  irritability  througboottheoi^ 
with  semi-tetanus;  (3)  delirium. "H^''*'^ 
1872,  voL  i  p.  82.) 

Hydrophobia  in  man  is  always  the  v)^ 
of  contagion,  operating  only  by  one  direct  a^ 
immediate  way— the  inoculation  of  the  laU' 
virus  by  domestic  cnr  wild  animals— aa^^ 
only  vehicle  is  the  have  or  saliva  which  ^ 
deposit  in  the  wound. 

It  has  been  proved  that  neither  the  fli* 
nor  the  milk  of  a  mad  animal  exeroMi  i^f 
contagious  action.  Although  hydropb^ 
may  be  transmitted  from  camivorooi  •■>'' 
to  the  herbivorous,  and  from  thelatf**' 
others  of  the  same  species,  it  does  Bot^f'  ; 
that  the  last  have  the  power  to  ooaBiV('f 
it  to  man.  After  several  suoceasite  titf^ 
sions,  the  faculty  of  contagion  aj>petfi^^ 
exhausted  even  in  the  dog. 

Hydrophobia  is  said  to  be  notcomnnnM^ 
from  man  to  man.   The  cohabitaaioii  of  «■** 
affected  with  rabies  with  a  woman  dod  "*  I 
communicate  it.    There  are  recorded  oM  < 
two  instances  in  which  inocolstionof  iii>*^ 
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iik  th$  aliiB  of  %  hydrophobic  patient  had 
*<■  tiia  diieue. 

^  Tirng  only  aoti  on  dennded  surfaces.  It 
io(  ontain  whether  it  can  be  absorbed  by 
MOM  membranes,  but  it  may  be  presumed 
inhki  All  persons  are  not  equally  liable 
be  aifeeted,  "  for  only  ninety-four  persons 
kaowa  to  have  died  out  of  one  hundred 
fif^-three  bitten,  making  the  chances  of 
peas  three  to  one  nearly. "—(Aitken.) 
b««  would  appear  to  be  a  few  predispos- 
Bflnenoes,  such  as  all  circumstances  which 
«■  the  mind  or  body. 
M  laasoin  of  the  year  has  also  evidently  an 
CBee ;  in  181  cases  occurring  in  France— 

6  vere  in  June,  Jol j,  and  Aainut. 

i      ,t      Marchf  April,  and  May 

9      „      December,  Jannarj,  and  February. 

I      ;,      September,  October,  and  Norember. 

finding  the  year  into  two  parts,  there 
110  cases  in  the  hot  seasons,  and  only  71 
I  odd  seasons. 

ettHtion.  —  The  only  method  of  preven- 
nown  is  the  removal  of  all  causes  likely 
ftote  dogs  to  receive  the  disease.  They 
d  be  frequently  washed,  have  good  food, 
rtunitiea  for  exercising  their  natural  ap- 
is, and  a  strict  watch  kept  by  the  police 
igrant  dogs.  The  raids  made  from  time 
ne  in  London  are  required  all  over  the 
37.  AH  unowned  dogs  should  be  de- 
id,  and  every  case  of  canine  madness 
ted  to  the  medical  ofiScers  of  health  in 
istrict,  who  would  then  have  an  opportu- 
through  the  sanitary  authority,  of  taking 
Messary  measures.  In  cases  of  actual 
the  person  attacked  should  if  possible 
diately  suck  the  wound,  and  if  assistance 
band,  have  it  cauterised.  No  one  should 
for  the  arrival  of  a  medical  man,  but  if 
xmnd  is  small,  either  cut  it  out  or  apply 
-hot  iron  at  once,  or  use  both  cauterisa- 
uid  excision,  if,  as  in  some  cases,  there 
doubt  of  the  madness  of  the  dog.  Let 
oUsh  feeling  of  ill-directed  mercy  influ- 
the  bystanders.  Many  a  poor  wretch 
has  died  one  of  the  most  awful  of  deaths 
i  have  been  saved  by  a  little  instant  de- 
■m  In  many  cases,  however,  the  person  is 
1  the  highroad,  or  in  places  where  assist- 
BSJinot  be  had.  If  the  part  bitten  is  one 
B  extremities,  after  sucking  well,  a  tight 
;  placed  above  the  injury  would  app.ear 
likely  to  prevent  absorption,  at  all  events, 
the  sufferer  could  reach  some  place  of 
but  if  in  the  face  or  buttock,  trust 
be  placed,  under  such  untoward  circum- 
ss,  in  encouraging  the  blood  to  flow,  and 
ng  the  wound  in  the  nearest  rivulet  or 
«.    It  is  greatly  to  be  feared  that  un- 


less cauterisation  is  effected  immediately,  or 
very  soon  after  the  injury,  it  is  useless. 

In  115  fatal  cases  the  methods  of  prevention 
were  noted— t.e.,  whether  the  wound  was  cau- 
terised sufficiently  or  not. 
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The  influence  of  taxation  on  decreasing  hy- 
drophobia does  not,  according  to  either  our 
own  or  the  French  returns,  appear  to  have 
any  influence.  It  is  pretty  well  known  that 
under  the  new  regulations  in  England  few 
dogs  now  escape  taxation,  and  yet  hydrophobia 
is  not  decreased.  All  muzzles,  the  wholesale 
destruction  of  healthy,  well-cared-for  dogs, 
&c.,  are  injudicious  measures  which  should  be 
condemned. 


Hygifene  is  the  art  of  preserv- 
ing health,  of  prolonging  life,  and  of  showing 
how  the  human  species  may  be  perpetuated 
and  developed  in  the  greatest  perfection.  It 
is  naturally  divided  into  private  and  public 
— private,  when  it  relates  to  the  individual ; 
public,  when  it  deals  with  masses  of  men. 

Public  Hygilne, — The  comprehensive  aim 
and  scope  of  public  hygiene  cannot  be  better 
expressed  than  in  the  words  of  Dr.  Guy  :  **It 
has  to  do  with  persons  of  every  rank,  of  both 
sexes,  of  every  age.  It  takes  cognisance  of  the 
places  and  houses  in  which  they  live ;  of  their 
occupation  and  modes  of  life  ;  of  the  food  they 
eat,  the  water  they  drink,  the  air  they  breathe. 
It  follows  the  child  to  school ;  the  labourer 
artisan  into  the  field,  the  mine,  the  factory, 
the  workshop ;  the  sick  man  into  the  hospital ; 
the  pauper  into  the  workhouse;  the  lunatic 
to  the  asylum ;  the  thief  to  the  prison.  It  is 
with  the  sailor  in  his  ship,  the  soldier  in  his 
barrack,  and  it  accompanies  the  emigrant  to 
his  new  home  beyond  the  seas.  To  all  these 
it  makes  application  of  a  knowledge  remark- 
able for  its  amount,  and  the  great  variety  of 
sources  whence  it  is  derived.  To  physiology 
and  medicine  it  is  indebted  for  what  it  knows 
of  health  and  disease  ;  it  levies  lai^e  contribu- 
tions on  chemistry,  geology,  and  meteorology ; 
it  co-operates  with  the  architect  and  engineer ; 
its  work  commends  itself  to  the  moralist  and 
divine."— (Dr.  Guy,  Public  Health,  1874.) 

There  have  been  treatises  on  hygldne  from 
the  very  earliest  times,  which  Hippocrates  is 
supposed  to  have  embodied  in  his  works  ;  but 
as  a  science  it  cannot  be  said  to  have  existed 
until  a  comparatively  modem  epoch,  for  it  is 
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a  science  that  is  based  on  the  researches  and 
diiooveries  of  physiologists,  and  actual  statis- 
tics. It  would  be  impossible  for  the  legislator 
to  make  efficient  laws,  or  the  sanitary  engineer 
to  carry  out  his  designs  effectually,  without 
its  aid. 

In  England  the  science  may  be  said  to  have 
begun  with  the  rude  measures  of  prevention 
in  the  time  of  the  plagues  and  murderous  epi- 
demics of  past  times  ;  to  have  shown  its  power 
when  Howard  purified  the  jails,  when  Jenner 
conquered  smallpox,  and  Sir  George  Baker 
discovered  the  cause  of  Devonshire  colic  ;  and 
to  have  definitely  taken  its  position  as  a  branch 
of  study  recognised  by  the  State,  when  the 
first  great  and  comprehensive  measure,  the 
groundwork  of  sanitary  legislation,  was  passed 
—viz.,  the  Public  Health  Act  of  1848.  Its 
study  and  practical  application  have  done,  and 
are  doing,^great  things  in  our  armies,  navies, 
factories,  and  workshops.  The  Legislature  is 
at  last  thoroughly  alive  to  its  importance,  and 
its  future  may  be  looked  to  as  of  the  brightest 
character.  It  is  to  be  confidently  expected 
that  the  present  Public  Health  Act  of  1875 
will  be  greatly  amended,  its  faults  and  defi- 
ciencies corrected,  that  the  prevention  of  dis- 
ease will  not  be  a  theory  but  an  accomplished 
fact,  and  that  the  twin  goddesses  of  Health 
and  Knowledge  will  at  last  bestow  their  un- 
told blessings  on  the  land. 

Private  Syffihie. — There  are  certain  general 
principles  which  are  applicable  to  all  men — 
that  they  should  have  sufiScient  pure  air  and 
water;  that  they  should  live  in  healthy 
houses,  follow  occupations  which  are  not  inju- 
rious, be  cleanly  in  habits,  be  moderate  and 
abstemious  in  all  things,  wear  suitable  cloth- 
ing, and  eat  a  sufficiently  plentiful  and  nour- 
ishing diet.  And,  again,  there  are  certain  prin- 
ciples applicable  to  the  individual  only  which 
no  universal  rule  can  embrace.  One  man  had 
better  abstain  entirely  from  alcoholic  liquors ; 
another  requires  a  slight  stimulant.  A  cer- 
tain food  is  so  much  poison  to  one,  while 
others  eat  it  with  impunity.  Thus,  **  Know 
thyself"  should  be  written  on  every  door; 
and  a  knowledge  of  that  self  is  to  be  obtained, 
not  by  a  nervous  and  apprehensive  curiosity 
regarding  all  that  goes  on  within  the  body  of 
the  individual,  but  by  an  intelligent  and  sen- 
sible observation  of  the  causes,  whether  inter- 
nal or  external,  physical  or  emotional,  which 
have  injuriously  affected  him, and  a  knowledge 
of  the  past  medical  history  of  his  ancestors. 
If  every  man  handed  down  to  his  children  a 
chronicle  of  his  ailments,  with  their  causes,  as 
corrected  and  revised  by  his  physician,  al- 
though in  many  cases,  it  is  to  be  feared,  it 
would  be  a  humiliating  and  painful  record, 
yet  it  would  be  of  the  greatest  use  to  the  in- 


dividual who  has  inherited  the  aune  letti 
passions,  and  predispositions.  It  is,  bovi 
impossible  here  to  enlarge  upon  the  inlqn 
hygiene  generally,  since  every  article  b 
book  bears  upon  and  is  included  in  the  nbj 

Hygiene,  Military-  This  subject  ii 
large  to  be  fully  treated  here.  The  reidt 
referred  to  Dr.  Parkes*  *'Hygi^e'*afthel 
book  in  our  language,  and  to  the  *'  Haodb 
der  Milit&r  -  Gesundheitspflege,"  by  Dr. 
Roth  and  Dr.  R.  Lex.    Berlin,  1872L 

Military  hygiene  deals  with  all  thtt  b 
upon  the  health  of  the  soldier— his  food, 
clothing,  his  dwelling,  his  occupations,  Jeo. 

All  army  surgeons  and  writers  on  milii 
hygidne  unite  in  stating,  as  the  retnltrftl 
experience,  that  the  age  of  the  recmit  aait| 
sent  fixed  is  too  low,  and  propose  twenty  )l 
of  age  as  the  minimum.  Indeed,  the  en 
of  the  late  war  have  strengthened  the  opo 
which  a  former  study  of  physiology  sod 
laws  of  growth  natundly  led  to— vis.,  thit 
recruit  of  eighteen  is  decidedly  immature. 

The  Army  of  the  Loire,  composed  of  i 
young  men,  melted  away  before  the  tni 
German  soldier.  Men  of  twenty-sefen 
thirty  can  stand  fatigue,  insufficient  f( 
and  all  the  changes  of  climate  far  better t 
young  lads.  Military  service  is,  and  sb 
will  be,  even  in  peace,  somewhat  ardaoi 
the  recruit.  * 

Michel  Levy,  in  "  Traits  d'Hjrgi^  1 
lique,"  writing  ten  years  ago,  sayi: 
time  of  peace,  for  drilling  exerdie^ 
soldier  is  called  early  in  the  summer  n 
ings,  and  undergoes  the  fatigue  of  monoto 
attitudes,  too  long  exposed  to  the  sun,  v 
and  dust.  These  exercises  often  be( 
laborious,  as  they  are  more  frequent  and 
longed  at  the  approach  of  reviews  and  gs 
inspections.  Then  come  mnohes,  pin 
evolutions,  sham  comliats,  gymnastic  exerc 
keeping  guard,  sentry  duty,  picquett, 
]>atrDls,  which  expose  the  soldier  to  the  i 
air  (according  to  Marshal  Soult  (1843^. 
mean  of  the  gunrd-nights  for  the  Fri 
soldier  is  from  two  to  five) ;  and  all 
without  mentioning  a  number  of  other  Ul 
—the  frequent  migrations  of  the  gsrriso 
short  intervals  for  troops  of  the  line,  ad 
the  dangers  of  change  of  climate  to  the  fit 
of  a  march.  In  time  of  war  the  soldiei 
complishes  great  distances,  passes  into  dii 
climates,  embarks  for  voyages  more  or 
long  in  ships  nearly  alwajrs  crowded,  exec 
forced  marches,  fights  by  day,  birowci 
night,  camps  beneath  tents  or  in  htm 
which  imperfectly  shelter  him  sgsinst 
rain,  cold,  and  heat,  endures  hui^ 
thirst,  and  undergoes  in  ambulancee  sad  t 
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pttab  the  deleterious  influenceg  of 
Bg.  What  is  ifxe  result  of  the  sum 
luenoet?  Disregarding  the  excep- 
kaUty  of  battle,  the  deaths  in  the 
in  from  twentjp  to  thirty  years  are, 
»  M.  Benoiston  de  Chatenuneuf, 
OO,  but  according  to  official  docu- 
higher-f.flr.,  in  1825  it  was  27 '2— 
g  the  civil  population  the  deaths 
the  tame  age  are  12 '5  per  1000. 
Bt  are  the  niore  disproportionate, 
J  are  furnished  by  men  chosen  in 
I  their  age  ;  they  are  not  explained 
ease  of  mortality  resulting  from 
ide,  nostalgia,  syphilis,  and  celi- 
ti  are  only  secondary  influences, 
two  principal  causes  of  the  mor- 
le  army  —  the  sudden  changes  of 
1  the  fatigue  of  the  daily  exercises 
lie  manceuTres,  parades,  frequent 
u;  that  is  to  say,  an  expenditure 
I  on  which  exceeds  the  powers  of 
ition  and  that  of  the  alimentary 

Thus  we  see  the  powerful  action 
«  of  labour— the  mortality  is  less 
(-officer  than  far  the  soldier,  and 
officer  than  for  the  sub-officer.  In 
e  mortality  of  the  whole  army  is 
t  17  per  1000,  and  at  lj(  per  1000 

In  France  it  is  19  for  the  army, 
ioers,  and  22*3  for  soldiers  only. 
;  into  different  climates  and  war 
le  mortality.  Thus  the  French 
he  Antilles  ]o»t  75  per  1000,  in 
,  and  in  Egypt  69.  In  the 
',  disease  alone  carried  off  officers 
»f  37,  and  soldiers  at  the  rate  of 
1." 

t  time  there  has  been,  however, 
aprovement  in  the  health  of  the 
'or  example,    the    last  ai*my  re- 

I^Itcs   the  following  instructive 
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I,  also  speaking  of  the  excessive 

all  countries  of  the  soldier  in 

846-53,    as   compared  with  the 

ition,    gives   the   following   sta- 
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French  (PaiAam.  1846) 
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Prussian  n846-63),  excluding  officers 
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Russian  (1857-61)   .... 
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and  comimres  the  decrease  of  the  mortality 
of  all  arms,  as  shown  by  the  following 
figures: — 
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Dr.  Parkes  ascribes  the  improvement  to  the 
great  reforms  in  the  army  with  which  the 
name  of  Lord  Herbert  is  associateti,  and 
observes,  as  a  curious  fact,  that  the  mortality 
of  the  French  and  English  armies  is  now 
almost  the  same— viz.,  about  9  5  per  1000  with 
the  colours — slightly  lower,  however,  in  the 
English  army.  The  causes  of  mortality  may 
be  gathered  from  the  following  table,  calcu- 
lated out  by  Dr.  Parkes,  from  Appendix  I.  in 
Dr.  Balfour's  Report  on  the  Army  Medical 
Department  Blue-Books  (1859-71)  :— 

Causet  of  Mortality. 
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Such  a  result  is  in  the  highest  degree  satis- 
factory, and  tends  to  produce  a  confidence  in 
sanitary  measures.  AVe  will  now  shortly  con- 
sider the  food,  clothing,  and  habitations  of  the 
soldier. 

The  FwhI  of  the  Soldier. — One  of  the  great 
difficulties  in  war  is  to  provide  proper  food, 
end  in  peace  as  well  as  in  war  to  keep  men 
from  taking  too  much  alcohoL  One  of  the 
first  principles  in  the  diet  of  the  soldier  is  that 
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he  should  have  in  actual  field-work  very  little 
alcokoL  General  Grant  prohibited  absolutely 
the  use  of  spirits  in  camp  by  his  soldiers  and 
officers,  and  the  result  was  a  most  marked  im- 
provement in  the  health  of  both  classes.  In  the 
details  given  under  Alcohol  it  will  be  seen 
that  there  is  ample  proof  of  its  inutility  as  a 
diet,  as  a  heat-giver,  and  as  a  supporter  of  mus- 
cular exertion.  That  it  may  be  required  to 
give  a  temporary  fillip  in  cases  of  emergency, 
is  quite  possible — the  pedestrian  who  walks  a 
hundred  miles  in  a  hundred  consecutive  hours, 
towards  the  end  of  the  course  urges  on  his 
flagging  heart  by  a  few  mouthfuls  of  cham- 
pagne. 

For  the  general  diets  of  soldiers,  $e€  Ra- 
tions. In  time  of  war,  the  great  thing  is  to 
so  vary  the  food  of  the  soldier  as  to  keep  ofif  the 
ravages  of  the  scurvy.  The  use  of  fresh  vege- 
tables, fruits,  &c.,  is  essential,  but  not  always 
to  be  obtained  in  sufficient  or  regular  sup- 
ply. Condensed  foods,  meat  extracts,  biscuits, 
and  the  German  pea-sausage  are  required  for 
quick  movements ;  but  despite  the  inventive 
ingenuity  of  presei-vers  of  meat,  &c.,  no  really 
good  portable  and  compact  food  has  yet  been 
brought  forward  suitable  for  tlie  soldier  in 
such  cases. 

The  clothing  of  the  soldier  has  excited  much 
attention  ;  it  is  evident  that  it  ought  to  vary 
according  to  the  climate  in  which  he  is  em- 
ployed. It  would  be,  indeed,  well  to  copy 
to  a  certain  extent  the  costume  of  the  nation 
against  which  he  is  engaged— to  wear  the  san- 
dal on  the  hot  Eastern  plains,  to  wrap  himself 
up  in  sheepskins  in  Siberian  snows,  and,  gene- 
rally speaking,  to  adapt  his  costume  to  what 
the  experience  of  the  natives  has  shown  to  be 
the  best.  We  still  load  some  of  our  soldiers 
with  heavy,  hot  helmets,  cramp  their  necks 
with  stiff  stocks,  and  injure  their  chests  with 
tight  garments. 

"The  clothing  of  the  soldier  should  be 
selected  sufficiently  loose  to  permit  the  neck 
and  chest  to  be  at  ease ;  the  trousers  should 
not  press  too  tightly  ever  the  stomach."  On 
entering  upon  active  service,  the  clothing 
should  be  new,  or  nearly  so,  the  shoes  well 
fitting,  and  the  soldier  should  have  two  flan- 
nel binders.  The  cavalry  should,  moreover, 
use  a  sunpcnsoTj  a  ])recaution  the  advantage  of 
which  is  apparent.  Up  till  now  the  use  of 
waterproof  material  has  not  been  authorised, 
although  during  the  late  war  such  officers  and 
men  of  the  various  contingents  as  were  able 
to  provide  themselves  with  it  did  so,  and  in 
the  regular  army  officers  are  recommended  to 
provide  themselves  with  two  flannel  shirts 
and  a  waterproof  cloak.  The  greatcoat  used 
by  the  men  is  of  sufficiently  good  material  to 
be  to  some  exfcent  proof  against  the  admission 


of  wet.  A  few  of  the  general  regulaiioiia  on 
subject  of  clothing  may,  in  coDcluaion,  beg;n 
Thus,  "  It  should,  above  all,  have  the  pireMi 
tion  of  health  as  the  first  object ;  all  inteiM 
for  parade,  and  which  adds  nselees  weighi 
either  officers  or  men,  should  be  supjnvtM 
that  only  should  be  retained  in  which  be  i 
at  any  time  march  against  the  enemy.' 
(Lessons  on  Hygiene  and  Surgery  from  i 
Franco-Prussian  War,  by  C.  A.  GoBDC 
M.D.,  C.B.) 

Next  in  importance  to  clothing  and  d 
comes  the  haititation  of  the  toldier—bi  tin 
of  peace  lodged  in  barracks  (tee  Babracj^ 
in  times  of  war  in  tents,  huts,  or  wherever 
can  be  located. 

'*  In  the  densely-peopled  towns  or  riH^ 
which  soldiers  are  so  often  oonstrsinetl 
occupy,  the  soil  beneath  the  houses  and  stom 
them  is  often  reeking  with  corruption,  tod^ 
with  the  damp  products  of  decay;  and  thiN 
not  only  become  parents  of  fever  and  noiw 
of  all  sorts  of  pestilential  maladies  hj  poOot- 
ing  the  air,  but  also,  as  we  know,  by  pdioDiBC 
the  waters  of  wells  or  streams  with  theMtdi 
of  dysentery,  cholira,  and  typhoid  fevw,  isd 
probably  of  every  form  of  contagious  m»Wj. 
-(Dr.  AV.  A.  Gut,  PubUc  Health.) 

Overcrowding  in  war  always  prevtili  now 
or  less.  It  is  not  alone  too  many  in  one  teot> 
or  too  many  tents  on  a  given  spot  of  groniw* 
but  there  is  a  novel  form  of  overcrowding 
introduced— namely,  an  otercrovciiinp  o*  ^ 
march.  Men  are  occasionally  pressed  Md 
condensed  together,  breathing  the  biw»« 
perspiration,  and  dust  unavoidably  raised  froB 
the  bodies  of  their  comrades  and  the  roiv 
they  traverse  ;  hence  it  is  well,  when  drew** 
stances  permit,  to  march  in  as  open  order  M 
possible.  See  Barracks,  Caups,  Gtmsasium. 
Hospitals,  Rations,  Tents. 

Hygiene,  Naval— The  total  force  mtt' 
ing  in  her  Majesty's  ships  amounts  to  iboB^ 
47,640  men.  The  merchant  navy  is  mBS» 
with  about  327,000  hands,  and  we  raaywck* 
(according  to  the  returns  of  the  Emigr»W> 
Commissioners,  1872)  that  about  300,000  r(^ 
sons  annually  leave  the  shores  of  the  Vvi^ 
Kingdom.  Add  to  these  figures  men  ea* 
ployed  on  coasting  vessels,  barges,  and  otkff 
craft,  and  it  will  be  seen  that  sanitaiy  tof^ 
afloat  cannot  deal  with  leas  than  half  a  BU* 
lion  men,  hence  its  importance. 

The  aVaiy.— The  ravages  that  all  Idndi* 
diseases,  and  esjiecially  scurvy,  formerly  bibb* 
in  our  navy  is  a  matter  of  history. 

Sanitary  progress  in  this  department  \/t 
been  slow— e.r/.,  lemon-juice  was  supiW* 
merchant  ships  as  early  as  1617,  hut  ^ 
actually  not  introduced  into  the  naty  mtu 
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nineteeii  jtmn  •fterwardi.    In  1781  the  first 

■lop-tliips  (a  kind  of  floatiDg  baths  and  wash- 

bouai)  were  established.    The  separation  of 

the  tick,  proper  cleansing  and  disinfection, 

the  nse  of  distilled  water,  and  many  other 

pnctieal  sanitary  measures  now  carried  out, 

haTs  met  with  much  stolid  opposition  in  their 

day,  sad  it  was  only  at  the  beginning  of  the 

pvcMnt  century  that   our   navy  was  really 

hvtMi«|ht  into  its  present  state  of  sanitary  ex- 

eeHeoee.    We  were  taught  naval  hygiine  by 

teniUe  experience.    For  example— 

"U  1779,  70,000  men  were  voted  for  the 
**7Tiee  of  the  navy ;  of  these,  28,592  were  sent 
•ick  to  hospital,  and  1658  died.  In  1813,  out 
of  jut  twice  the  number  (140,000),  13,071 
Wen  tent  to  hospital,  and  977  died.  In  1779, 
therefore,  the  sick  were  more  than  2  in  every 
^  iBd  the  deaths  1  in  every  42 ;  whUe  in  1813 
the  nek  vers  about  2  in  21,  and  the  deaths  1 
'  in  143— the  sickness  reduo^  to  a  fourth,  the 
(Whi  to  little  more  than  a  third! 

**I  will  give  you  one  other  numerical  state- 
^^^sA,  I  extract  from  one  of  Sir  Gilbert 
^lue*i  tables  all  those  years  in  which  the 
nvfflber  of  seamen  and  marines  voted  by  Par- 
lummt  vas  the  same— namely,  120,000— and 
I  gire  you  the  sick  for  those  yean.    They 


form,  as  you  see,  a  descending  series — 20,544 
in  1797 ;  15,713  in  1798 ;  14,608  in  1799  ;  8083 
in  1805 ;  7662  in  1806.  Or  take  a  similar  com- 
parison, where  the  numbers  voted  were  in 
each  year  100,000.  The  years  1782, 1V95,  and 
1804,  the  figures  for  the  sick  are  22,909, 
20,579,  7650.  These  figures  speak  for  them- 
selves. They  are  very  eloquent." — (Dr.  Gut, 
Public  Health.) 

What  sanitary  measures  and  general  rhan- 
agement  can  effect  is  seen  in  the  returns  of  the 
health  of  our  navy  for  1871.  The  total  force 
then  amounted  to  47,460,  and  the  death-i-ate 
from  disease  was  only  6*3  per  1000. 

From  the  same  report  we  also  learn  that  out 
of  the  whole  force  of  47,460  men,  there  were 
only  four  cases  of  scurvy  in  the  year,  a  triumph 
of  sanitation. 

There  are,  however,  still  reforms  and  im- 
provements required  in  the  dietaries  and  me- 
dical service  of  the  navy,  as  well  as  in  the 
ventilation  of  the  vessels.  The  following 
is  a  brief  account  of  the  dietaries  of  the  dif- 
ferent navies,  with  practical  suggestions  witli 
respect  to  our  own,  taken  from  an  excel- 
lent paper  by  Dr.  John  Hunter  (Observa- 
tions on  the  Dietaries  of  British  and  Foreign 
Navies) : — 


TABLE  I.— Weekly  Rations  of  tho  British  Navy  in  1720  (in  Ounces). 


Kiiciut. 

§«ltbeef 

5»itpork 
I'cii 

Jrietlih 

Batter. 


Total  dry  food 


San- 
day. 


16 

16 
8 


40 
160 


Blon- 
day. 


16 


8 
2 
2 
4 


32 
160 


Tues- 

Wed- 

Thurs- 

Friday. 

Satur. 

day. 

nesday. 
16 

day. 

day. 

16 

16 

16 

16 

32 

•  •  • 

•  •  • 

•  •  • 

32 

•  •  > 

16 

•  •  • 

8 

8 

•  •  • 

2 

•  •  ■ 

2 

2 

« •  • 

2 

4 

4 

48 

32 

40 

24 

48 

160 

160 

160 

160 

100 

Total. 

112 
64 
32 
32 
6 
6 
12 


Nitro- 

1 
Carbon. 

genous. 

aceous. 

17-47 

86-85 

4-93 

2-39 

2-50 

31-29 

7-30 

20  04 

100 

00-43 

01)0 

12-47 

3-40 

9-20 

Deduct  one-eighth  for  i)ur8er's  allowance 


Total 


Net  Total 


211-49 
26-43 


-A  Bote  to  the  foregoing  table  says  that  when  there 

**  so  dried  fish  (fired  or  sised  fish)  oatmeal  is  given, 

•aleh  KM  usually  ssade  into  •*  burgoo.*' 

^^viU  bt  observed,  that  on  certain  days  no  meat 

T^tooed.    These  were  the  "banian"  or  "banyan" 

1^  and  are  re/erred  to  by  Smollett  in  his  "  Rodc- 

'1^  Kaadoo."     Six  pounds  of  meat  were  issued 

••^•y,  being  a  pound  for  every  day  but  Friday, 

^tick  vat  a  day  of  limited  supply. 

^  great  deflcieneies  of  this  scale  are  obvious,  and 
^  ViUe  saffleient  to  explain  the  terrible  mortality 
^^  Marry  that  occurred  during  protracted  voyages 
2^o<t  this  period.  The  Oentnrion,  the  celebrated 
^V*^  of  Admiral  Aneoo,  lost  about  two  hundred 


men,  out  of  a  complement  of  between  four  and  five 
hundred,  during  the  months  of  April,  May,  and  June 
1741 ;  and  on  arriving  at  Juan  Fernandez  on  June 
9th,  there  were  only  ten  fbremast  men  in  a  watch, 
all  the  others  being  helpless,  or  dying  from  scurvy. 
About  eighty  died  during  the  last  ten  days,  and  the 
condition  of  the  survivors  was  most  horrible. 

It  is  interesting  to  trace  the  gradual  changes  that 
have  taken  place  in  the  scale  of  diet  of  the  Britinh 
Navy  since  the  year  1720  up  to  the  present  time> 
which  Dr.  Hunter  has  been  able  to  do  by  the  aid  of 
the  admirable  library  at  Ilaslar  Hospital. 

The  table-beer  allowed  by  the  scale  of  1720  wa4 
never  carried  in  sufficient  quantity  to  last  above  six 
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or  seven  weeks  (Listd),  and  half  a  pint  of  spirits  was 
insued  in  its  place.  In  1740,  the  time  of  the  disas. 
trous  Carthagena  expedition,  Admiral  Vernon  ordered 
the  spirit  to  be  mixed  with  water  when  served  out, 
and  through  him  the  mixture  received  the  name  of 
"grog,"  said  to  be  so  named  from  the  "grogram" 
breeches  which  the  admiral  usually  wore. 

In  1761.  Dr.  Lind,  .R.N.,  discovered  that  firesh 
water  could  be  distilled  (i-om  sea-water,  but  little 
practical  use  was  made  of  this  important  discovery 
till  very  many  years  afterwards,  when  it  was  applied 
to  the  cooking  galleys  of  troop  and  emigrant  ships, 
and  to  the  boilers  of  steam-vessels. 

In  1795,  owing  to  the  representations  of  Drs.  Lind, 
Trotter,  and  other  naval  medical  officers,  lemon- 
Juice  was  regularly  issued  to  the  crews  of  sea-going 
men-of-war. 

At  this  time  the  usual  breakfast  of  the  men  was 
oatmeal  boiled  in  water,  and  sweetened  with  mol- 
asses, when  procurable. 

Gocoa  was  now  used  by  vessels  on  the  West  India 
station,  and  soon  afterwards  came  into  general  use 
for  breakfast  throughout  the  navy,  in  place  of  the 
much  disliked  "burgoo." 

In  1824  a  great  change  took  place  in  the  scale  of 
diet.  Banyan  days  were  abolished,  and  the  following 
scale  introduced : — 

Daily — Biscuit,  one  pound. 
Beer,  one  gallon. 
Cocoa,  one  ounee. 
Sugar,  one  and  half  ounce. 
Fresh  meat,  one  pound. 
Vegetables,  half  a  pound. 
Tea,  quarter  of  an  ounce. 
Weekly— Oatmeal,  half  pint. 
„        Vinegar,  half-pint. 
"When  fresh  meat  and  vegetables  are  not  pro- 
curable, there  shall  be  allowed  in  lieu  thereof,  salt 
beef,  three-quarters  of  a  pound  ;  and  fluur,  three- 
(luarters  of  a  pound  :  or,  salt  pork,  three-quarters  of 
H  pound  ;  and  peas,  half  a  pint."    Raisins  and  suet 
were  allowed  for  an  equal  weight  of  flour,  in  a  cer- 


»» 


>» 


>• 


•I 


»» 


tain  proportion.  THIS  was  the  first  iisne  of  tei 
the  ration  of  spirits  substituted  for  the  gaUoo  o 
was  reduced  from  half  a  pint  to  one  fil; 
ftrom  two  shillings  and  sixpence  to  three  shi 
and  sixpence  a  month  vras  added  to  the  psy  i 
men.  * 

It  is  curious  to  note,  that  though,  accordi 
the  circulars,  '*  banyan  days  were  abolisheii^  yi 
amount  of  salt  meat  a  week  was  reduced  by  t 
quarters  of  a  pound. 

In  1860  the  (oUowing  scald  was  intndaee 
which  the  spirit  fation  was  again  reduced  ooe 
and  the  salt-meat  ration  raised  to  one  poood  da 

Biscuit,  one  pound  ;  spirits,  half  a  gill ;  tf^ 
one  pound ;  vegetables,  one  pound ;  sugar,  ow 
three-quarter  ounces;  chocolate,  ond  oooce; 
quarter  of  an  ounce,  daily. 

Oatmeal,  quarter  pint ;  mustard^  half  an  on 
pepper,    quarter    ^ance ;    vinegar,    quarter 
weekly.  J* 

'*  When  fresh  meat  cannot  be  procured,  t 
shall  be  substituted,  salt  pork,  one  poond;  ] 
half-pint  every  alternate  day ;  and  salt  beei, 
pound,  with  flour  three-quarters  of  a  poaod ;  or 
served  meat,  three-quarters  of  a  pound ;  sad 
served  potatoes  or  rice,  quarter  of  a  poandi«OB  f 
alternate  non-salt-pork  day."  Suet  and  rsisii 
before.  The  preserved  meat  was  so  often  foood 
either  oflfal  or  putrid,  that  it  was  soon  discontioi 

In  1856  split  peas  were  issued  instesd  of  i 
peas. 

In  April  1859  the  ration  of  biscuit  was  iocn 
to  one  and  a  quarter  pounds,  and  sugar  to 
ounces. 

Leave  was  also  given  to  occasionally  issue  tn  < 
ration  of  beef,  an  ounce  of  cocoa,  and  half  so  ( 
of  sugar.  In  1865  a  superior  kind  of  presenrcd 
was  issued,  and  is  atiU  in  regular  use. 

It  would  be  more  esteemed  in  the  troi^es  if  it 
sometimes  eaten  cold,  instead  of  being  warmed  t 

Table  No.  II.  is  the  scale  of  diet  of  the  ft 
time,  1871.  <■ 


TABLE  II.— "Weekly  Rations  of  the  British  Navy  for  1B71  (in  Ounces). 


Sun- 

Mon- 

Tues- 

1 
Wed-  1  Thurs- 

Friday. 

Satur- 

Total. 

Nitro- 

Gi 

day. 

day. 

day. 

nesday. 

day. 

day. 

genons. 

10 

Biscuit . 

20 

20 

20 

20 

20 

20 

20 

140 

21-84 

1( 

Preserved  beef 

12 

•  •  • 

•  •  • 

•  •  • 

12 

•  •  • 

>  •  • 

24 

3-55 

1 

Salt  beef       . 

•  •  • 

16 

•  •  • 

•  •  ■ 

16 

32 

2-48 

Salt  pork 

16 

•  •  • 

16 

16 

■  ■  • 

48 

376 

i 

Peas     . 

5-2 

•  •  • 

5-2 

52 

•  •  • 

16-6 

3-58 

Flour    . 

•  •  • 

9. 

•  •  • 

9 

18 

2-62 

1 

Suet 

•  a  • 

075 

• « • 

075 

1-5 

0-00 

Raisins 

•  •  • 

1-5 

•  •  a 

•  •  • 

1-5 

3 

000 

Preserved  potatoes 

4 

»  ■  • 

•  •  • 

•  ■  • 

•  a  • 

•  •  • 

4 

0-25 

Rice 

a  •  • 

•  •  • 

■  ■  • 

•  •  • 

4 

■  •  • 

•  •  • 

4 

0*25 

Sugar   . 

2 

2 

2 

2 

2 

2 

2 

14 

000 

] 

Cocoa   . 

1 

1 

1 

1 

1 

1 

1 

7 

0-lft 

Tea 

0-25 

0-25 

0-25 

0-25 

0-25 

0-25 

0-25 

175 

• 

Rum 

2-5 

2-5 

2-5 

25 

2-5 

2-5 

2-5 

17-5 

•  >  • 

Vinegar 

•  •  • 

6 

•  ■  • 

« •  • 

•  ■  • 

« •  • 

6 

•  •  • 

Pepper,  &o.  . 

Total  (excluding ) 
liquids)  .         .  j 

... 

•  •  • 

•  •  • 

•  •  • 

... 

... 

•  •  • 

•  •  • 

... 

39-25 

44-45 

60-60 

44-45 

39-25 

1 

44-45 

50-50 

312-85 

38-58 

23 

One  ounce  of  sugar  and  '5  of  lime-juice  daily,  after  fourteen  days  at  sea. 


K' 
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JUL— Proposed  Scale  of  Weekly  Rations  for  the  British  Navt,  1871  (in  Ounces). 


idbeef 

f 


ipotaioei 


Tege 


} 


Sun- 

Mon- 

Tues- 

day. 

day. 

day. 

20 

20 

20 

12 

•  * « 

•  a  • 

... 

•  •  • 

16 

16 

•  •  • 

*  •  • 

52 

■  •  • 

... 

9 

■  •  • 

0-75 

1-6 

4 

4 

•  •  • 

•  •  • 

1 

■  ■  • 

1 

2 

2 

2 

1 

1 

1 

0-26 

0-25 

0-25 

2  5 

2-5 

2-5 

•  •  • 

5 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

excluding)    39.25    45.45    55.50 
•■)  •        •  3  I 


Wed, 
nesday. 


20 


16 
5-2 


1 

2 

1 

0-25 

25 


45*45 


Thurs- 
day. 


20 
12 


2 
1 

0-25 
2-5 


39-25 


Friday. 


20 


16 
5-2 


1 

2i 
1 

0-25 
2-5 


45-45 


Satur- 
day. 


20 
16 


9 

075 

1-5 


2 

1 

2 

1 

0-26 

2-5 


Total 


55-50 


140 
24 
32 
48 
15-6 
18 

1-5 

3 
J2 

2 


5 
14 

7 

1-75 
17-5 

5 


Nltro- 

Carbon- 

genous. 

aceous. 

21-84 

108-57 

3-55 

17-88 

2-48 

2-32 

3*76 

46  94 

3-58 

977 

2-62 

12-88 

000 

311 

0-00 

2-85 

0-75 

8  10 

0-28 

152 

0-25 

0-50 

0*25 

0-40 

000 

l3-:io 

0-25 

6-65 

• 

? 

9 

• 

39-61 

234-79 

1 

One  ounce  of  sugar  and  half  an  ounce  of  lime-Juice,  after  seven  days  at  sea. 


ee  tables  refer  to  the  diet  of  the  men  when 
n  harbour  one  pound  of  fresh  meat  and 
of  vegetables  are  issued  daily  in  place  of 

preserved  meat.  The  officers  provide 
ood,  and  usually  carry  a  sufficiency  of  live 
^reserved  provisions,  though  they  are  en- 
raw  the  whole  or  a  portion  of  the  daily 
liey  choose. 

I.  is  slightly  deficient  in  nitrogenous  food, 
Kcess  of  carbonaceous  is  derived  chiefly 
•enit  and  salt  pork,  to  get  the  full  value 

requires  excellent  teeth  and  great  capa- 
;estlng  fat.  The  result  of  a  great  number 
ions  that  Dr.  Hunter  has  made  is,  that 

generally  deficient  in  the  number  of  their 
ly  having  lost  four  molar  teeth  before 
thirty  years  of  age. 

is  also  deficient  in  antiscorbutic  food,  the 
f  whose  absence  is  ouly  partially  obviated 
of  lime-juice. 

III.,  which  Dr.  Hunter  has  drawn  up  as  a 
mprovement  upon  the  present  scale,  an 
has  been  made  to  better  the  diet,  while  as 
s  as  possible  have  been  introduced, 
d  meat  is  still  restricted  to  twice  a  week, 
i  heat  to  which  it  is  exposed  during  the 
reserving  (226')  develops  a  kind  of  flavour 
t  of  baked  meat,  which  flavour  quickly 
e  palates  of  most  persons,  and  causes  a 
iike  to  arise  if  the  meat  is  frequently 

r  proeeH.  such  as  boiling  in  vacuo,  or  at 
ifht,  where  the  boiling-point  is  low,  the 
be  preserved  as  simple  boiled  meat,  and 
tked  at  It  is  at  present,  then  it  could  be 
for  the  salt  beef  with  very  great  advan- 
ekling  renders  the  flbrine  of  beef  indigcs- 

m  containing  so  much  fat,  does  not  lose 


so  much  by  salting  as  beef  does,  therefore  it  is  issued 
thrice  a  week,  and  beef  only  twice. 

Four  ounces  of  preserved  potatoes  arc  added  to  the 
rations  on  one  salt-beef  day,  and  a  soup  oHwo  ounces 
of  compressed  vegetables  and  two  ounces  of  pearl 
barley  on  the  other.  One  ounce  of  pickles  is  issued 
on  every  salt-meat  day,  as  besides  their  antiscorbutic 
value,  they  aid  the  digestion  of  salt  meat,  and  thus 
enable  the  system  to  extract  more  nutriment  from 
it.  The  best  and  cheapest  pickles  are  red  cabbage 
and  onions. 

This  table  could  be  still  farther  improved  by  sub- 
stituting one  quart  of  porter  for  the  half-gill  of  rum, 
but  the  difficulty  of  stowage  is  the  great  ofc^Jection  to 
this  ;  by  making  water  an  article  of  the  ration,  the 
minimum  in  the  tropics  being  fixed  at  one  gallon  a 
day  for  each  person,  for  there  can  be  no  doubt  that  it 
is  simply  cruel,  as  well  as  hurtful,  to  limit  to  the  in- 
adequate quantity  of  half  a  gallon  each  person,  the 
amount  of  water  supplied  to  men  who  are  living  on 
Halted  meat  and  going  through  active  exercise  in  the 
heats  of  the  tropics.  The  al^pwance  in  the  Prussian 
Navy  is  3|  quarts  daily  to  each  person. 

The  men  take  dinner  at  noon,  and  about  half-past 
four  they  have  tea,  which  is  called  supper.  There 
can  be  no  doubt  that  it  is  much  too  long,  particularly 
for  men  who  work  during  the  night,  to  go  without 
any  food,  except  biscuit  ^nd  milkless  tea,  from  noon 
till  breakfast  next  morning  at  seven,  a  period  of  nine- 
teen hours.  Any  oa«  who  doubts  this  may  easily 
satisfy  his  mind,  though  not  his  body,  by  making  the 
experiment.  Tea  is  believed  to  have  the  power  of 
retarding  the  waste  of  tissue,  but  the  black-boiled 
milkless  decoction  that  th*  men  drink  is  chiefly  a 
solution  of  tannin,  and  cannot  have  much  other  effect 
than  causing  constipation.  The  lime  which  the  cap- 
tains of  the  hold  will  insist  upon  throwing  into  the 
tanks  "  to  keep  the  water  sweet,"  will  also,  as  well 
as  the  boiling,  prevent  the  tea  from  being  what  it 
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should  be.  It  would  be  an  improvement  for  the  men 
to  take  their  mesA-kettles  to  the  galley  to  be  filled 
with  boiling  water,  upon  which  the  tea  ihould  be 
thrown.     This  is  the  Australian  mode  of  tea-making. 

Sometimes  the  men  are  able  to  save  a  portion 
of  their  dinner  for  supper,  and  with  certain  im- 
provements in  the  quality  or  kinds  of  the  meat, 
this  might  be  oftener  done,  but  seamen  are  frequently 
met  with  who  never  touch  their  salt  beef  at  all, 
but  dine  on  biscuit  and  their  allowance  of  grog.  In 
some  vessels  an  allowance  of  chocolate  is  issued  to 
the  middle  and  morning  watches,  with  very  beneficial 
effects. 

The  change  required  in  a  tropical  climate  is  suffi- 
ciently made  by  the  addition  of  fruit,  which  the  men 


purchase  for  themselves  fh>m  the  bnati  that  come 
alongside  with  fruit  and  vegetables  for  sale. 

Tables  IV.,  V.,  VI.,  and  VII.  are  those  of  foRijn 
navies. 

The  French  and  Dutch  Navies  appear  to  relj 
principally  on  peas,  and  bring  their  sc«le  op  to  tbe 
proper  standard  as  regards  amount. 

Sameness  of  diet,  a  great  evil,  appean  to  be  tbe 
chief  objection  to  their  systems. 

The  United  States  Nary  relies  on  pickles  aod  pre- 
served vegetables  as  antiscorbutics,  and  boasts  tint 
it  does  not  require  lime-juice  ;  indeed,  "lime-jaker' 
is  an  uncomplimentary  epithet  applied  bj  Americaa 
,  to  British  merchant-seamen. , 


TABLE  IV.— "Weekly  Rations  of  the  United  States  Navy,  1871  (in  Ounces). 


Sun- 

Mon- 

Tues- 

Wed- 

Thurs- 

Friday. 

Satur- 

Total. 

Nitro- 

i 

Carboo-; 

day. 

day. 

day.    ■ 

nesday. 

day. 

day 

genoas. 

aceow- 

Biscuit   . 

14 

14 

14 

14 

14 

14 

14 

98 

15-28 

8S'53 

Coffee     . 

1 

1 

1 

1 

1 

1 

1 

7 

t 

• 

t 

Tea 

0-25 

0-25 

0-25 

0  25 

0-26 

0-25 

0-25 

175 

• 

• 

Sugar 

4 

4 

4 

4 

4 

4 

4 

28 

0-00 

13-fiO. 

Molasses 

•  •  • 

10 

a  •  ■ 

•  •  • 

*  •  • 

•  •  • 

•  •  • 

10 

0-00     771)  1 

Preserveil  beef 

12 

• « * 

12 

. 

24 

3-55 

17-W 

Salt  beef 

•  •  • 

•  •  • 

16 

•  ■  • 

•  •  • 

16 

•  •  • 

32 

2-47 

2-31) 

Salt  i)ork 

•  •  • 

IG 

16 

•  •  ■ 

•  •  • 

16 

48 

3-76 

46114 

!  Rice 

8 

•  •  • 

•  •  • 

8 

•  •  ■ 

16 

1-00 

131)0 

Beans    . 

•  •  • 

8 

8 

•  •  • 

•  •  • 

8 

24 

5*52 

15^ 

Dried  fruit 

•  •  ■ 

■  •  • 

2 

• » • 

•  •  • 

2 

•  •  • 

4 

0-00 

3D0 

Pickles    . 

•  •  • 

•  •  • 

4 

•  •  • 

•  •• 

4 

8 

0-40 

0-61 

Preserved  tomatoes 

4 

•  •  • 

4 

... 

•  •  • 

8 

0-40 

0^ 

Butter    . 

2 

•  ■  • 

•  •  • 

•  •  • 

2 

»  ... 

•  •  • 

4 

0-00 

8-» 

Flour 
Total 

•  •  • 

... 

8 

9  9  • 

•  ■  ■ 

8 

•  •  • 

16 

1-72 

121»  ' 
"5^ 

45  25 

58  25 

1 

45-25 

47-25 

45-25 

45-25 

47-25 

328  75 

34-10 

The  allowance  of  biscuit  is  not  sufficient ;  but  as  the  men  purchase  soft  bread  for  themselves  vlieB  i* 
harbour  (which  they  are  well  able  to  do,  an  A.B.'s  pay  being  £4,  lOs.  per  month),  and  allow  thebW* 
to  accumulate  till  they  go  to  sea  again,  the  allowance  is  practically  unlimited,  and  is  much  b<^'^ 
twenty  ounces  than  fourteen.  On  some  stations,  two  ounces  of  preserved  potatoes  are  issued  i" J**^ 
of  the  four  ounces  of  preserved  tomatoes.  These  preserved  potatoes  are  little  used,  as  the  men  of  «** 
United  States  Navy  appear  to  be  unacquainted  with  the  fact,  that  long-continued  oookiog  reioores  «» 
the  disagreeable  earthy  flavour,  and  that  frying  in  the  fat  of  the  presenred  beef  miUces  them  reaUJ 
delicious. 

TABLE  v.— Weekly  Rations  of  the  French  Navy  at  Sea,  1871  (in  Ounces). 


Total. 


Biscuit,  19  4  X  7 

Brandy,  21x7 

Vin  de  Campagiie,  16-1  x  7 

Coffee,  -7x7 

Sugar,  -85  X  7 

Preserved  beef,  7  0x3 

Salt  pork,  785  x  3 

Dried  peas,  2*1  x  6 

Cheese  on  Fridays 

Dried  peas  for  supper,  7  7x7;  sometimes  rice  ) 

is  substituted j 

Sourcroute,  -7x7 

Butter,  -5x7 

Olive  oil,  '28  x  7  ;  also  vinegar  and  wdt    . 

Total 


135-8 
(H-7) 
(1127) 
4-9 
5-95 
21-0 
23-55 
12-6 
3-5 

53-9 

4-9 
3-5 
1*96 

271-56 


Nitrogenous. 


2118 

• 

? 

0-00 
310 
1-84 
2-89 
0-99 

12-39 

0-26 
0-00 
0-00 


42^ 


CaibooMeon*- 


Lime-juice  aud  sugar  are  also  issued. 


fcr  biaktut, 


UMK-Jqlea  ud  iDgu  uc  ilio  luned. 

{   Vlt  — Wkkkli   SiTioHs   of    the 
r»CH  Ni*!  in  tbe  East  Indiks,  1871 


i  1^'-  1  ^ss. 

sss- 

port       . 

70-04 
2S'« 

10  w 

000 
ooo 

M-27 

Jl»(b,iB«l.nr.) 

]? 

:      .        .        . 

low 

f 

I 

.""  : 

s* 

J'i_ 

'Oaiim  of  Shipi.—Tba  (hip  is  a  AoMa- 
t  ipeeiid  olunict«r.  In  ordinarf  d'ell- 
>  oontjntul  iaterchange  of  ajr  takei 
Ut  odI;  through  Guurei  and  cracka  in 
■iadairi.  ehimnefa,  or  through  ipecial 
p  nude  for  the  purpoie  of  ventilation, 
ofRim  the  ground  benenth.  ind  through 
Hi  themielTei.  which  are  b^  no  mSHni 

i-iir  ii  repIsMd  by  wlmt  I  would  call 
pt-oir.  The  woollen  or  iron  wnlls,  at 
«  ma;  be,  are  not  at  all  permeable,  and 
meana  have  to  be  nied  both  for  bring- 
>b  air  into  tbe  ship  and  getting  rid  oE 
a  impore,  «peciall;  in  rough  weather, 
v,  u  in  action,  the  batcbwajra  and  porta 
ited.  On  tbe  other  hand,  advantage 
!  taken  of  the  fact  that  a  veasel  at  sea 
ccnitaDt  motion,  and  therefore  there 
itJDiul  emrenti  of  air  around  the  iidea, 
tbe  declc,  kt.  Tbi*  continual  motion 
TMMl  ii  Dtiliied  In  Thieri'  Mp  vtnCila- 


1)  HTa 

for,  which  haa  been  fitted  ap  with  aatiifactor j 
reinlti  in  her  Majeatj'a  abipa  Vigilant,  Thetia, 
and  Oibome.  The  invention  i*  eitr^mely 
ingenioui.  Two  tanka  (kc  fig.  60),  A  aod  B. 
are  placed  oppoaite  each  other  on  each  aide  of 
the  veaael,  four  in  alL  Each  iiairia  connected 
by  a  traniVerae  pipe— one  pipe,  E,  containing 
water,  the  other,  F,  mercury ;  therefore  the 
two  oppoaite  tanka,  A  A,  may  be  called  the 
water-t«nlu,  B  B  the  mercurT-Uolu.  A  A 
have  each  a  long  pipe.  C.  leading  into  the 
hold,  or  wberQver  ventilation  ia  reqnired- 
The  tanka  B  B  have  alao  a  tube  furniibed 
with  valves  opening  inwarda,  O  G,  and  lead- 
ing down  to  the  neighljourbood  of  the  keelaon. 
The  pipea  D  D  communicate  with  the  open 
air,  and  have  valves  opening  outwards.  It 
ia  perfectly  automatic ;  the  leaat  roll  of  the 
veasel  caasee  a  vacuum  in  either  the  front  or 
atarboard  tanka,  and  the  water  from  the  bilge 
raahea  up  one  of  the  Q  pipea,  the  air  up  one 
of  the  C  piiKs  into  the  respective  tanka,  the 
neit  roll  forcing  tbia  wutcr  and  air  out  of  tbe 

Man;  veaaela  have  apacea  open  on  the  ahelf- 
pieoea,  the  oansequenca  being  that  B  direct 
commnnication  with  the  bilije-air  ia  enaured, 
which  of  ooune  ia  fundamentally  wrong. 
Othera  tmat  entirely  to  hfttchwayj,  porta, 
acuttlea,  and  windaaila,  most  of  which  cannot 
be  uaed  at  all  in  rough  weather. 

It  will  probably  be  found  that  Thiers'  auto- 
matic ventilator  ia  the  beat  to  fit  Dp  a  new 


Fig.  ». 
veaael  with,  but  there  are  alao  aeveral  aimple 
means  of  ventilation  which  may  be  adapted  to 
any  claaa  of  (hip.    Tubea  may  be  led  from  the 
Biwir  deck  to  tbe  lower  deck  with  cowled 


(303) 
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crow^g  on  the  one  band,  or  undermanning 
on  the  other,  may  exist. 

By  the  rules  of  the  Government  Emigration  Ser- 
vice, however,  four  men  are  required  to  every  100 
tons  up  to  500,  three  men  to  every  additional  100 
tons  up  to  1000,  and  two  men  for  every  100  tons 
above  this  amount ;  so  that,  for  example,  a  vessel 
of  1500  should  carry  forty-five  hands,  all  told.  Some 
few  owners  adopt  this  scale  in  tolerable  entirety; 
but  our  readers  willjwe,  from  the  following  tabulated 
statement  of  vessels  that  have  arrived  in  the  Thames 
during  1865  and  I860,  to  what  extent  this  arrange- 
ment is  carried  out  2« 

Betrla-        ibu  of  Hands 
Name  of  Ship.  tered  Hoiue 

Touuage.         (all  told). 

Galloway        .  1329  29 

French  Empire  1824  27 

Eaglet    ....  392  14 

Thomdean     .  1207  85 

Royal  Alice    .  .        1244  82 

Geelong                 .  456  14 

Prince  Oscar  1292  82 

Tamerlane              .  764  21 

Marlborough  899  23 

Saint  Andrew's  Castle  .          639  19 

Hoang-no      ...  566        ;        21 

Stirling  Castle  1165  82 

Blanche  Moore      .  .        1838  35 

MerHe  England  .        1045  29 

Uermine  638  17 

When,  too,  we  know  that  thirty  years  ago,  the 
regular  complement  for  every  100  tons  was  five 
men  and  one  apprentice,  it  is  evident  that,  on  this 
head,  a  decadence  has  taken  place,  though  some 
allowance  must  be  made  on  account  of  recent  im- 
provements (such  as  patent  reefing  topsaUiy^  which 
naturally  and  reasonably  tend  to  curtail  th^  number 
of  hands  required.  The  able  and  ordinary  seamen 
are  berthed  in  a  deck-house  built  between  the  fore 
and  main  masts,  or,  more  usually,  in  what  is  tech- 
nically called  a  top-gallant  forecastle,  and  in  some 
cases  in  a  lower  forecastle.  The  first  plan  is,  how. 
ever,  gaining  ground  as  to  large  ocean  going  ships  ; 
and  Mr  Green's  Highflyer  is  a  good  example  of  many 
new  vessels  built  on  the  deck-house  principle.  It 
is  ordered  by  the  Merchant  Shipping  Act  that  nine 
superficial  feet  shall  be  allotted  to  every  one  of  the 
crew,  if  sleeping  in  hammocks ;  or  twelve  superficial 
feet  under  any  other  arrangement ;  that  every  such 
place  shall  be  fi'ee  from  stores  or  goods,  and  shall  be 
properly  caulked  and  ventilated— a  failure  as  to  the 
rule  to  result  in  a  penalty.  These  regulations  are, 
however,  practically  a  dead  letter ;  for  as  no  inspec 
tion  of  seamen's  quarters  takes  place  previous  to 
sailing,  as  no  law  exists  as  to  the  number  of  seamen 
carried,  and  as,  moreover,  all  space  allotted  to  the 
crew  is  deducted  from  the  tonnage  of  the  ship  when 
registered,  the  terms  of  the  Act  are  frequently 
evaded  in  a  very  great  degree.  We  may  fairly,  too, 
take  exception  to  the  terms  of  an  Act  which  indi- 
cates nine  superficial  feet  as  sufficient  for  the  healthy 
lodgment  of  a  sailor. 

The  following  list,  however,  contains  the  measure- 
ment of  seamen's  quarters  in  several  of  the  finest 
vessels  now  in  Uie  East  India  Docks  : — 


krimmed  to  wind.  In  the  Indian  trans- 
khere  are  deck  air-channela  communi- 
with  main  TentUators,  both  up-cast 
)wn-cast,  on'  Dr.  Edmond's  principle 
;.  49).  The  aspirating  force  of  ttiese 
tors  is  somctinies  increased  by  steam 
trodnced  into  the  up-casts.  In  some 
he  hollow  iron  masts  are  utilised  either 
aats  or  down-casts — e.g.,  her  Majesty's 
onareh,  and  the  steamers  of  the  Penin- 
od  Oriental  Ck>mpany — the  latler,  how- 
ided  by  windsails,  trellised  bulkheads, 
le  ports.  In  the  ventilation  of  iron- 
>f  the  Monitor  class  it  is  necessary  to 
s  for  a  supply  of  air  when  all  hatches 
(Med  and  light  excluded.  Both  the 
a  and  Devastation  are  ventilated  by 
riven  by  steam-power;  indeed,  under 
ircnmstances,  mechanical  agencies  are 
nmble,  and  of  these  the  fan  system  ap- 
nmetically  to  have  been  of  most  service. 
ia  hardly  a  craft  afloat,  from  a  wmal- 
» the  fin^  clipper  ship,  that  could  not 
d^uitage  of  the  heat  of  the  stove  of 

the   galley  or   cabin    in  steamships. 

the  value  and  applicability  of  this 
d  is  evident ;  properly -arranged  shafts 
rted  with  a  jacket  surrounding  a  boiler 
draw  air  from  all  parts  of  a  vesseL  It 
Msible  to  recommend  any  one  system  of 
i^otL,  wbnoe  each  case  must  be  judged  of 
merits,  but  it  is  certain  that  any  ven- 
n  that  does  not  get  rid  of  the  bilge-air  is 
Lesa  in  a  sanitary  point  of  view.  (For 
r  information  the  reader  is   referred 

excellent  article,  **  Sanitary  Science 
,"  in  "  Naval  Science  "  for  April  1872.) 
•chant  Service. — The  vessels  comprising 
lerchant  service  may  be  most  conve- 
y  divided  into  three  chief  classes  — 
Ban-going  ships  ;  2.  Coasters  ;  3.  Barges 
iver  Craft.  The  very  unsatisfactory  con- 
1  of  this  service  has  been  forcibly  exjiosed 
time  to  time  by  Dr.  Harry  Leach,  the 
ad  Officer  of  Health  for  the  Port  of  Lon- 
in  various  able  papers — e.g.,  "Report 
e  Hygienic  Condition  of  the  Mercantile 
le,  London,  1867,"  and  "Report  on  Hygi- 
Condition  of  the  Mercantile  Marine  in 
ortof  London,  1871,"  with  others.  With 
leach's  permission  we  make  considerable 
f  the  papers  referred  to. 
Oetan-going  Ships. — These  vessels  vary 
e  from  250  to  2500  tons,  and  the  number 
eir  crews  (all  told)  from  ten  to  sixty  men ; 
lost  as  there  is  no  law  on  land  to  propor- 
the  number  of  persons  living  in  a  cottage 
e  size  of  the  cottage,  so  in  these  vessels 
I  is  no  definite  law  to  proportion  the 
ler  of  men  to  the  aixe  of  the  ship,  therefore, 
ically  speaking,  a  large  amount  of  over- 


tered 
Tonnage. 


Dimension*  of  Upper  or 
Nnme  of        No.  of        Tup-galliuit  Forecwlle 
Skip.  Bunk*.   Length.  BretulUi.   Height. 

Feet.        ¥fU        ftl. 


833  ITindostan  .  14 
963  Dukeof  Atholc  22 
793    Ulackwall   . 


22 

24 

7 

30 

24 

7 

32 

27 

t» 

SHxhrlBWl  le  ttaH  India,*!. 


1011    IIlKliBjrcr    .        in 
MS    Ami    .  S 

Uld    bowMplit^    ADd    IhV    UH 


iJl 


mn?tlt     Siiturinj...,. 


run  coiu|>1ctclj  thrau|b  the  i 
uil  the  vutr  niimlli,  thtw  qi 


iireierTKl  mLjiture  c&lleU  ioD] 


,„j.r«^  .1 


r  Ihtpl  mqDrnUj  pH 


n'.hh,  i.ta«  -.^>r! 


Hi>n<l>T,.... 
Wcdnndur' 


Iha  muter  ind  uUc  had  p>ii<  uliiin(pnM0> 
dLDacr),  aod  (liU  llil>  wu  tliB  Ual  RmBUIrfM| 
Hboul^D  dlDf.'  It'll  aiil.hoir(w,udHHT(iU<i 
alone,  vblch,  kl  maj'  br  ho|wd.  an  mrntwiiMtafW 


■uchdWinaTbe.  Hi  war  of  conlratt, «  naf  i* 
to  the  fQllowlDi  Kale  or  proililom  adopted)!  It* 
Frepoh  mercnlll.  m^riiio.  a  penital  of  wkM  *> 

nrfoltfaii.  — CoBse,  brtad  orbiKnit.  1-nnJj  »!"■ 
lUnnrr—Prtimri  beef  or  lalt  jork.  TS(IldM 

The  most  notlcfable  artlclci  Id  lUi  %ali  «  ■« 
Me  the  Tarielj  of  v.nelahlea  gi.cn,  and  llii  (alha< 

Tlth  an  J  grog  at  all  at  lea ;  bvt  to 
addllloni  and  chaORfi,  we  ihal 
Arrangementi  lor  the  iupplj  o 
luDtntablf  neglected,  In  ipitt  «t 
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listnnnf  appfttstiu,  and  the  patent  fact  that  the 
"irtMnla  at  Calcutta  and  some  other  ports  is  noto- 
fondypnyrocatiTe  of  dysentery  and  maladies  akin 
htreto. 

With  the  Tiev  of  protecting  the  seamen  in  the 
natter  of  prorisions,  it  is  ordered  by  the  Merchant 
Biippinf  Act  that,  apon  a  complaint  made  by  three 
r  aore  of  the  crew  of  any  ship  to  a  naval,  consolar, 
r  oastoms  officer,  or  shipping  master,  in  any  port, 
•  to  quality  of  water  or  prorislons,  an  examination 
lay  be  made,  and  a  penalty  exacted ;  that  the  sea- 
MB  shall  receive,  by  way  of  compensation  for  any 
sdoetloo  or  bad  quality  of  provisions,  at  a  certain 
Ha  per  day.  It  is  also  enacted  that  proper  weights 
adm^asurei  shall  be  carried,  for  the  correct  weigh- 
!(  oat  of  the  rations.  It  is  scarcely  necessary  to 
otat  OQt  the  extreme  difficulty  to  sailors  of  taking 
Btioa  under  the  first  section  of  the  Act  above  men- 
a—d,  or  of  the  inutility  of  so  doing  when  they 
itam  home,  unless,  indeed,  money  be  to  them  of 
nt  value  than  health ;  and,  as  no  control  of  weights 
a4  measures  exists  before  or  during  the  voyage, 
da  latter  section  can  be  of  no  practical  benefit 
tatcvcr  to  the  persons  meant  to  be  protected  by  it 

Thus  mnch  as  to  proviaions.  It  is,  in  the 
•It  place,  oar  province  to  mention  the  exist- 
Hi  prophylactio  meaaurea  that  are  by  British 
KVampk^ed  for  the  preservation  of  health  to 
^•aeii  a&)at.  The  folloiring  measures  refer 
Menlarly  to  diseases,  and  specially  to  that 
■■I  tzcnsable,  hecanse  preventable  malady, 
tiltd  senrvj.  By  the  terms  of  the  Act  it  is 
■Joined  that  every  foreign-going  ship  (except 
Mm  bound  to  ports  in  Europe  or  the  coasts 

the  ICediterranean,  or  those  north  of  the 
ilk  dograe  of  north  latitude)  shall  be  pro- 
did  with  a  BufBcient  quantity  of  lime  or 
MMi  juiee,  which  shall  be  served  out  with  a 
Kled  proportion  of  sugar  (to  the  crew)  daily, 

the  xate  of  half,  an  ounce  per  man.  A 
tMhy  is  enjoined  on  this  head  for  bad  qua- 
y,  or  a  deficient  quantity  of  the  article ;  and 
Bsame  penalty  applies  also,  under  the  same 
Hditioiis,  with  respect  to  all  drugs  and  me- 
^  storea,  a  list  of  which  is  issued  by  the 
>ttd  of  Trade.  As  to  this  clause,  it  is  to  be  ob- 
TywA  that,  unlike  the  section  on  provisions, 

seaman  can  recover  any  compensation,  how 
idi  soever  his  health  may  have  suflfered  from 
iveaoh  thereof,  as  all  penalties  under  that 
kiise  go  to  the  Crown ;  so  that  even  the  poor 
iiifsction  of  a  financial  quid  pro  quo  is  here 
>iisd  him.  It  is  ordered,  indeed,  that  any 
'Qsl  Marine  Board  may,  on  being  required 

the  Board  of  Trade  to  do  so,  appoint  an 
lyeetor  to  examine  lime-juice  and  medical 
qna.  But  the  insertion  of  the  above  itali- 
^  word  makes  the  clause  practically  use- 
■y  sad  so  neither  sailor  nor  shipowner  has 
^  guarantee  aa  to  the  quality  of  lime-juice 
li  medical  storea  supplied.  Nor  has  the 
mer  any  means  of  redress  on  account  of  de- 
corated health  at  the  end  of  the  voyage. 


This  state  of  things  would  be,  to  a  certain 
extent,  better  in  the  present  day  if  the  Mer- 
chant Shipping  Act  of  1867  was  effectively 
carried  out ;  for  it  provides  for  a  fit  and  prox)er 
supply  of  lime  and  lemon  juice,  a  tolerably 
liberal  space  for  the  berths  of  the  crew,  a 
proper  supply  of  medicine  and  medical  stores, 
an  authorised  **  Ship's  Medical  Guide,'*  and  a 
permissive  clause  as  to  the  medical  inspection 
of  seamen  before  signing  articles.  It  enjoins 
that  every  place  used  for  the  accommodation 
of  seamen  shall  be  **  securely  constructed, 
properly  lighted  and  ventilated,  properly 
protected  &om  weather  and  sea,  and,  as  far  as 
practicable,  properly  shut  off  and  protected 
from  efiiuvium  which  may  be  caused  by  cargo 
or  bilge-water. "  And  it  also  enjoins  that  there 
"shall  be  one  or  more  properly-constructed 
privy  or  privies  for  the  use  of  the  crew," 
and  that  every  plnco  for  tlie  accommoda- 
tion of  the  crew  **  shall  be  kept  free  from 
stores  or  goods  of  any  kind,  not  being  the 
personal  property  of  the  crew  in  use  during 
the  voyage." 

That  this  Act  has  not  been  properly  en- 
forced may  be  inferred  from  Dr.  Leach's  evi- 
dence, who  says  (Keport  on  Hygienic  Condi- 
tion of  the  Mercantile  Marine,  London,  1871) : 
"  I  inspected  four  vessels,  none  of  which  had 
any  provision  for  light  or  ventilation,  except 
by  means  of  the  hatchway.  Another  fore- 
castle, divided  longitudinally  for  the  accom- 
modation of  crew  and  firemen,  had  no  outlet 
from  above ;  and  great  complaints  were  made 
as  to  the  hawse-pii>e,  which  in  this  case,  as 
always,  causes  a  chronic  state  of  wet  bunks 
whenever  the  cables  are  bent.  The  men  em- 
ployed on  board  this  ship  begged  me  to  have 
this  source  of  discomfort  remedied.  They 
averred  that  the  sea  sometimes  washed 
through  the  port  hawse-pipe  with*  so  much 
force  that  the  flooring  of  the  lower  bunks  was 
started,  and  the  bunks  themselves  rendered, 
of  coarse,  quite  uninhabitable." 

2.  CoMting  Fcmc^.— Over  150,000  of  these 
vessels  are  annually  cleared  from  the  ports  of 
the  United  Kingdom.  Coal,  stone,  and  bones 
form  a  large  proportion  of  their  cargo,  the 
size  of  the  vessels  varying  from  80  to  300  tons. 
Without  doubt  they  represent  a  large  number 
of  hands.  Coasting  is  trying  work  for  the 
sailor,  involving  exposure  to  severe  weather, 
much  waiting  for  changes  in  the  tide,  and  more 
continuous  anxious  labour  than  falls  to  the  lot 
of  the  ocean-going  sailor.  They  are,  however, 
better  fed,  but  there  is  a  great  want  of  accom- 
modation, and  a  great  necessity  for  sanitary 
supervision.  The  number  of  hands  each  vessel 
carries  varies  from  three  to  seven,  always  in- 
cluding one  or  two  boys.  The  master  and 
mate  sleep  in  the  cabin,  the  rest  in  the  fore- 
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castle.    The  dimennoiis  of  vatioos  forecastles 
of  coasting  vessels,  measured  by  Dr.  Leach 


in  the  ports  of  London,  Lynn,  and  Newctttl^ 
on-Tyne,  are  as  follows  : — 


Name  of  Vessel. 


Dispatch,  sloop 

Kichard  EUwnod,  billyboy 

Prosperity,  billyboy . 

Alderman,  brig 

Jane  Owens,  schooner 

Ocean  Maid,  schooner 

IVIitten  Hill,  sloop  * 

Thames,  brig    . 

Perseverance,  brig 

Europe,  brig 

Iris,  schooner 

Remembrance 

Malta 

Nautilus   . 

Sisters 


Register. 
Tonnage. 

Crew 
Fore- 
castle. 

Dimensions  of  Forecastle. 

Dimensions  of 
Hstchwaj. 

Height. 

Length. 

Width. 

length.     Width. 

ft.    in. 

ft     in. 

ft.     in. 

ft.  in. 

n.  in. 

48 

2  or  3 

5    Ok 

12    1 

13    0 

«  •  • 

58 

2 

6    1} 

6    1 

16  10 

2    0 

2  0 

67 

2 

5    3i 

5  10 

16    0 

1    4 

2  0 

197 

4 

5    5 

15  10 

22    3 

1  10 

2  0 

97 

:\ 

6    2 

9  10 

14    6 

110 

2  0 

107 

4 

5  10 

9  11 

17    2 

110 

2  0 

45 

1 

•  •  • 

•  ■  • 

•  •  • 

... 

131 

3 

4    0 

8    0 

16    0 

... 

94 

3 

4    6 

7    4 

20    0 

10      10 

169 

5 

5    8 

14    0 

16    6 

•  •  •                              •"• 

72 

2 

5    6 

8    0 

... 

•  •  • 

•  •■ 

252 

7  ^ 

n 

207 
268 

7 

t5    6 

16    0 

24    0 

2   6 

2  6 

234 

7   J 

*  The  forecastle  of  the  Mitten  Hill  was  a  mere  hole  filled  with  cordage, 
f  Average  measurement. 


There  is  thus  much  nniformity  with  regard 
to  room  and  cubic  space,  but  as  the  forecastles 
in  nearly  every  case  contained  rope,  cordage, 
and  other  articles,  the  measurements  in  the 
table  are  much  in  excess  of  the  real  space 
possessed  by  the  men.  The  only  aperture  for 
the  purpose  of  light  or  ventilation  is  the  hatch- 
way. I^Ioat  of  these  forecastles  were  found 
filthy  and  offensive.  In  rough  weather  they 
are  nearly  always  wet,  and  in  case  of  sickness 
the  condition  of  the  sailor  is  something  truly 
miserable. 

3.  Barges^  <t*c. — Under  this  head  may  be 
classed  canal  -  boats,  ballast  -  barges,  steam- 
lighters,  tugs,  monkey -barges,  &c.  Accord- 
ing to  Dr.  Lench,  no  less  than  7000  barges 
are  employed  in  the  l^ort  of  London  alone,  re- 
presenting a  population  of  from  14,000  to 
15,000  souls.  The  bargemen  do  not  appear 
an  unhealthy  class  of  men,  although  the 
sanitary  arrangements  are  in  no  degree  satis- 
factory. 

Dr.  Cameron  estimated  the  amount  of  car- 
bonic acid  in  four  canal-boats ;  the  results  are 
as  follows : — 

1.  Cabin,  183^  cubic  feet ;  three  occupants, 
each  having  61^  cubic  feet ;   no  windows  or 


ventilators,  except,  for  the  latter,  a  hatch,! 
square  feet ;  height  of  cabin,  3  feet  dindM; 
close  iron  stove,  burning  peat.  Amointi' 
carbonic  add  (8  A.M.),  *34  per  cent. 

2.  Cabin,  4  feet  3  inches  high,  400  caUi 
feet ;  a  close  iron  stove,  burning  pest ;  iluw 
occupants,  but  two  absent  the  night  bcfon 
examination.  Amount  of  carbonie  vkt 
•09a 

3.  Cabin,  3^  feet  high,  350  cubic  feet;  it 
opening  save  hatch  of  4  square  feet;  oooa- 
pants  two  men  and  a  boy.  Air  at  7*90  A.I. 
felt  very  close.  Amount  of  C0|,  '3^  P* 
cent. 

4.  Cabin,  4  feet  10  inches  in  hd^kt»  ^ 
cubic  feet ;  no  ventilator  save  hatch  d  S 
square  feet ;  iron  stove,  burning  pest ;  tlo*^ 
men  sleep  in  one  bed,  a  boy  in  anotheft  ^ 
two  dogs  on  the  floor.  Air  ($  A.|[.)  falt«f 
pressive.  Amount  6t  carbonic  add,  'ft'" 
(Amount  of  Carbonic  Acid  in  the  Jlir  d 
Canal-Boats.  By  Chablbs  Camebov,  KJX| 
Chemical  News,  vol  xxx.  No.  776,  p.  168.) 

The  above-quoted  analyses  show  the  tt* 
treme  impurity  of  the  air  of  cansl-bosiib 
and  the  urgent  necessity  of  lanitaiy  npi^ 
vidon. 


1 


Name  of  Barge. 


Jane  and  Sarah,  of  Grays... 

Denton,  of  Rochester 

Willing  Trader,  of  Maldon 
Susannah  Mary,  of  London 


Dimensions  of 

Dimensions  of 

DimeDSioos«f     1 

Cabin. 

Hatchway. 

Skjligtt,        1 

Height. 

liength. 

Width. 

Length. 

Width. 

Length. 

WWiu     1 

ft.     in. 

ft.    in. 

ft.    in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft  la 

5      9.^ 

10    0 

14    9 

2    3 

2    0 

1    3 

1  0 

5    10 

10    2 

13    7 

2    2 

1  10 

1     1 

0  » 
Olli 

5      3 

9    2 

14    2 

2    3 

2    3 

1     3 

1 

10    6 

12  10.i 

2    0 

1  10 

0    9| 

oe^ 
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lias  given  some  metsorenients,  &c. , 
of  boat!  known  aa  the  Rochester 
cabins  of  which  are  usually  very 
the  aboTe  table  clearly  shows  how 
leficient  these  vessels  are  in  cubic 
ind  light. 

. — ^Wbat  is  required,  then,  is  firstly 
inspection  of  every  vessel,  whether 
Jig  vessel,  an  emigrant  ship,  a  coast- 
.  canal-boat,  by  competent  medical 
Hiose  duty  would  be  to  see  that  all 
iuactmento  relative  to  the  health, 
Fety,  or  convenience  of  the  crew 
d  out.  It  IB  obviously  absurd  to 
ind  provide  no  adequate  machinery 
Kwe  of  seeing  that  they  are  carried 
ae  that  the  medical  officer  of  health 
le  for  the  port  to  which  he  is  ap- 
J  Sanitart  Authorities,  Port), 
i  ports  there  ought  to  be  a  syste- 
irvey.  The  duty  of  such  inspectors 
>  see  that  a  sufficient,  and  suffici- 
If  supply  of  food  was  provided ; 
tsaengers  or  sailors  were  in  good 
t,  in  the  case  of  ocean-going  ves- 
was  a  supply  of  lime-juice  or 
[>n  board ;  that  there  was  ample 
X  water-supply;  that  emigrants, 
or  men  had  the  cubic  space  as  laid 
le  Duke  of  Richmond*s  Act ;  and 
ntion  should  be  directed  to  the 
a  ships  where  there  is  no  deck- 
to  the  arrangements  for  cooking 
don.  Under  •  manning  or  over- 
old,  under  such  a  system,  hardly 
baerved  and  prevented.  All  ves- 
ig  passengers,  and  of  any  size, 
7  a  surgeon,  whilst  the  drugs 
ships  should  be  examined  by  the 
er  the  Adulteration  Act  previous 
iment.  If  measures  such  as  these 
illy  carried  out,  there  is  great 
ope  that  much  preventable  waste 
d  be  decreased;  but  at  the  same 
it  be  confessed  that  many  of  the 
of  sailors  are  addicted  to  filthy 
require  sanitation  in  their  own 
mach  as  the  vessels  themselves. 
kL  Ships  ;  Ventilation  ;  Ships  ; 
AuTHoainEs,    Port  ;    Scurvy, 


: — ^An  instrument  used  for 
e  of  determining  the  amount  of 
war  in  the  air. 

i  accurate  hygrometers  are  those 
,  like  Daniell's  and  Begnault's,  on 
lea  of  condensation  and  evapora- 

hygrometer  consists  of   a  glass 
i  right  angles  at  the  points,  with  a 


bulb  at  each  extremity.  The  one  bulb  Ib  half- 
filled  ¥rith  ether,  in  which  the  bulb  of  a  deli- 
cate thermometer  is  immersed ;  the  other  is 
covered  with  muslin. 

An  observation  is  taken  as  follows:  The 
muslin  is  wetted  with  ether,  the  evaporation 
of  which  quickly  cools  the  bulb  and  condenses 
the  vapour  of  ether  with  which  it  is  filled. 
As  a  consequence,  evaporation  goes  on  rapidly 
from  the  liquid  ether  in  the  other  bulb,  and 
its  temperature  falls.  The  outside  of  the 
bulb  is  narrowly  watched,  and  directly  a  ring 
of  dew  is  deposited,  at  that  instant  the  ther- 
mometer is  read.  The  great  objection  to  this 
hygrometer  is  that  every  observation  entails 
a  trifling  expense.  It  has  generally  given 
place  to — 

7%€  Dry  and  Wet  Bulb  Thermometers,— 
Now  this  is  simply  a  special  arrangement  of 
two  ordinary  thermometers,  and  any  two  will 
do,  providing  they  are  both  constructed  of 
exactly  similar  materials,  and,  as  a  matter  of 
convenience,  are  adjusted  to  the  same  scale. 
The  one  thermometer  is  simply  hun^  on  a 
board  near  the  other,  whilst  the  second  has 
its  bulb  covered  with  thin  muslin  (which 
must  be  clean  and  free  from  starch).  A  few 
threads  of  the  muslin  are  led  into  a  vessel 
containing  distilled  water.  The  bulbs  of  both 
thermometers  project  below  the  scales.  The 
necessary  precautions  in  the  use  of  these  ther- 
mometers are,  to  see  that  the  muslin  is  wet — 
the  muslin  must  be  either  wet,  or,  in  case  of 
temperatures  below  fi-eezing-point,  frozen— and 
if  the  temperature  should  rise  above  freeziog- 
point,  the  muslin  still  remaiuing  frozen,  ,it 
mv^t  be  thawed  before  an  observation  is  taken. 

The  extreme  importance  of  observations  of 
the  difference  of  temperature  between  the 
two  thermometers  may  be  gathered  from  the 
fact  that  by  their  aid  the  following  facts  can 
be  ascertained : — 

1.  The  dew-point. 

2.  The  elastic  force  of  vapour,  or  the  amount 
of  barometric  x>re8sure  due  to  the  vapour 
present  in  the  atmosphere. 

3.  The  quantity  of  vapour  in  a  cubic  foot 
of  air. 

4.  The  additional  vapour  required  to  satu- 
rate a  cubic  foot  of  air. 

5.  The  relative  humidity. 

6.  The  weight  of  a  cubic  foot  of  air  at  the 
time  of  the  observation. 

The  dew-point  and  elastic  force  of  vapour 
are  both  determined  by  Dr.  Apjohn*s  formula, 
and  by  the  aid  of  Table  I. 

Let  F  be  the  elastic  force  of  saturated 
vapour  at  the  dew-point,  /  the  temperature  of 
the  wet  bulb— in  other  words,  the  elastic  force 
at  the  temperature  of  evaporation— ct  the 
difference  between  the  dry  and  wet  bulbs^ 
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and  h  the  barometric  pressure,  then,  when 
the  wet-bulb  reading  is  above  32*  F. — 

and  when  below  32°  F. — 

d  and  h  are,  of  course,  obtained  by  observa- 
tion, /is  found  in  Table  L,  and  F  Ib  then  the 
only  unknown  quantity,  and  is  quickly  found 
by  calculation,  and  from  F,  by  Table  II.,  the 
dew*  point  is  obtained  thus : — 


If  the  dry  bulb  read  60%  the 
the  thermometer  stands  at  29  is 
the  elastic  force  of  saturated  *v 
dew-point,  and  what  ia  the  dew-; 

By  Table  L  the  numbers  op^ 
bulb  temperature  is  *299 ;  then 
50'-4fi*  =  5%  and  *  =  29  ineh« 


F=  299--^ 
88 


^    29_, 
■^■" 

which  is  the  elastic  force  of  satv 
at  the  dew-point ;  and  on  refenii 
the  temperature  opposite  *244  i 
is  the  dew-point  itaelf. 


TABLE  I.— Showing  the  Elastic  Force  of  Aqueous  Vapour  in  Inches  of  1 
0^  to  80°,  calculated  from  the  Experiments  of  Reonault.  From  Mr.  Glaib 
metric  Tables.    The  intermediate  Tenths  of  Degrees  may  be  easily  interpola^ 


Temp. 

Porccof 
Vapour. 

Temp. 

Force  of 
Vapour. 

Temp. 

Force  of  ' 
Vapour   1 

1 

Temp. 

Force  of 
Vapour. 

Ten 

Deg. 

Inch. 

Deg. 

Inch, 

Deg. 

loch.   1 

Deg. 

Inch, 

D«t 

0 

-044 

29-5 

•163 

397 

•244 

47  3 

•327 

54 

1 

•046 

301) 

•167 

40-0 

•247 

47-5 

•329 

65 

2 

•048 

30-6 

•170 

40-3 

•250 

477 

•331 

56 

3 

•060 

31-0 

•174 

40-5 

•252 

480 

•335 

56 

4 

•062 

31-5 

•177 

407 

•254 

48*3 

•339 

66 

5 

•054 

320 

•181 

410 

•2.57 

48-5 

•342 

67 

6 

•057 

32-5 

•184 

41-3 

•260 

487 

•344 

67 

7 

•060 

33-0 

•188 

41'5 

•262 

49-0 

•348 

68 

8 

•062 

33-5 

•192 

417 

•264 

49-3 

•362 

69 

9 

•066 

34-0 

•196 

42-0 

•267 

49-5 

•365 

60 

10 

•068 

346 

•199 

42-3 

•270 

497 

•357 

61 

11 

•071 

;«o 

•204 

42*5 

•272 

500 

•361 

ea 

12 

•074 

35-3 

•206 

427 

•274 

50^3 

•365 

63 

13 

•078 

35-6 

•208 

43-0 

•277 

50-5 

•367 

64 

14 

•082 

357 

•209 

43-3 

•280 

507 

•370 

65 

15 

•086 

36-0 

•212 

43-5 

•283 

51-0 

•374 

66 

16 

•090 

36-3 

•214 

437 

•285 

51-3 

•378 

67 

17 

•094 

36-6 

•216 

44  0 

•288 

51*5 

•381 

6£ 

18 

•098 

367 

•218 

44-3 

•292 

517 

6£ 

19 

•103 

37-0 

•220 

44*5 

•294 

52-0 

•388 

7( 

20 

•108 

37-3 

•223 

447 

•296 

52-3 

•393 

7J 

21 

•113 

37*6 

•226 

450 

•299 

52-5 

•396 

75 

2-2 

•118 

377 

•226 

45-3 

•303 

527 

•399 

7J 

23 

•123 

38-0 

•229 

45-5 

•305 

53-0 

•403 

7^ 

24 

•129 

38-3 

•231 

457 

•307 

53-3 

•407 

71 

25 

•136 

38-6 

•233 

460 

•311 

53-5 

•410 

7< 

26 

•141 

387 

•235 

46-3 

•315 

537 

•413 

Ti 

27 

•147 

390 

•2.38 

46-5 

•317 

54-0 

•418 

71 

28 

•163 

39-3 

•240 

467 

•319 

54-3 

•422 

71 

29 

•160 

39-5 

•242 

47  0 

•323 

54-5 

•425 

da 

The  use  of  Table  IL  is  to  obviate  the  fore- 
going calculations.  In  order  to  determine  the 
dew-point  of  the  foregoing  example  by  Table 
II.,  it  Lb  merely  necessary  to  take  the  factor 
opposite  the  temperature  of  the  dry  bulb — 
viz,,    2^06— and   multiply  it  by  the   differ- 


ence   of    temperature    of    th 
thus : — 

2-06  X  5  =  10-3 

Now  subtract  this  from  the 
perature  and  the  product  ii 
50-103  =  397,  aa befox«. 
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ABLE  IL— Factobs  for  Multiplying  the  Excess  of  the  Dry-Bulb  Thermometer  over  that 
of  the  Wet  Bulb,  to  find  the  Excess  of  the  Temperature  of  the  Air  above  that  of  the 
Dew-Pointb    From  Mr.  Glaisheb's  Hygrometric  Tables. 


SSb 

1 
facUa. 

Bulb 

Factor. 

Boib 

Factor. 

Buibr 

Factor. 

Bulb 

Factor. 

Ther. 

[ 

Ther. 

Ther. 

Ther. 

!  Ther. 

< 
10 

8-78 

29 

4-63 

o 

47 

212 

o 

65 

1-82 

o 

83 

1-67 

11 

878 

30 

415 

48 

210 
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Bm  relatiTe  humidity,  &c.,  are  best  deter- 
ged by  the  aid  of  Mr.  Glaisher*s  tables, 
idli  erery  practical  meteorologiBt  should 
Ml.  The  determination  of  the  dew-point 
iioireTer,  of  the  most  importance — one  of 
most  eyident  applications  being  the  pre- 
fam  of  frost.  If  the  dew-point  in  the  even- 
be  weU  above  freezing-point,  no  matter 
'  dear  and  frosty-looking  the  sky  may 
;  the  absence  of  frost  may  be  with  some 
idence  predicted ;  if,  on  the  other  hand, 


the  dew-point  be  29 '4*^ — that  is,  below  freezing- 
point — there  will  certainly  be  frost.  Ste  AiB, 
Barometer,  Wind,  &c. 

Hsrosoyamia— The  active  principle  of  the 
Hyo9cyamua  nvier^  also  found  in  the  thorn- 
apple,  Datura  Stramonium.  It  may  be  ob- 
tained in  silky  crystals ;  very  soluble  in  alcohol 
and  ether.  It  is  difficult  to  recognise  by  che- 
mical tests.  Sulphuric  acid  turns  it  brown. 
See  Daturia,  &c 


I. 


M— Water  at  a  temperature  below  32*"  F. 
1)  freezes  and  becomes  ice.  At  the  mo* 
tt  of  congelation  it  increases  in  bulk  about 
•twelftb,aiid  expands  so  forcibly  as  to  burst 
vessel  in  which  it  is  contained.  The  most 
pact  iee  has  a  specific  gravity  of  -923. 
)  parts  of  water  at  0**  C.  become  dilated  on 
dng  to  about  1083.  Water  in  freezing 
NDfs  much  purer,  losing  a  large  portion, 
etimes  the  whole,  of  its  saline  contents, 
tiie  air  is  expelled ;  hence  ice-water  may 
onsidered  tolerably  pure.  The  ice  from  a 
I  fresh-water  spring  is  perhaps  the  purest 
er  in  nature. 


Ice  is  used  in  medicine  for  the  purpose  of 
allaying  sickness,  inflammation,  haemorrhage, 
and  lately  it  has  been  recommended  as  a  re- 
medy in  the  treatment  of  diphtheria.  It  is 
also  used  in  hot  weather  for  the  preservation 
of  fish,  game,  meat,  butter,  &c.  Most  large 
establishments  are  now  furnished  with  an  ice 
room  or  chamber,  and  ocean-going  steamers 
also  contain  this  necessary  appliance. 

Ice  is  preserved  duriug  the  summer  months 
by  confectioners,  &c.,  in  a  drained  well  or  ex- 
cavation, somewhat  of  the  form  of  an  inverted 
sugar-loaf,  contained  in  a  small  shed  or  build- 
ing called  an  icehouse.    This  building  should 
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rapoTui 


id  in  other*  it  ii  produced  by  tlie  expan- 
ainn  of  comprewed  air. 

Ilie  ouitom  of  eating  ioei  after  a  hearty  and 
Taried  meal  cannot  l>c  too  atrongly  condemned, 
aince  the  audden  cntd  stopa  the  flow  of  gnatric 
juice.  Thai  digestion  is  interfered  with,  and 
if  tbe  {iractice  ii  penitted  in.  dyapepnia  is  in- 
eTilnble.     5k  Fheezinq  Mixtures.  &c. 

—Sec  Lichen. 


XmprovBitteiit  Act,  ImprovemMit 
Aot  Diatrtota— An  "Improvement  Act" 
means  an  Act  for  regulating  ami  managing 
the  police  of,  and  for  drninitig,  cleansing, 
paving,  lighting,  vntching.  and  imprOTing, 


Alfanmliutid.  ntlrDgtnoas.  or 


CtnupotilinH  f/ Pried  » 


t  fur 


e  Of 


tho^e  purposes. 

"Improvement  Act  District"  means  any 
area  for  the  time  being  suiiject  to  the  juris- 
diction of  sny  cotTimisaioners.  trustees,  or 
other  pemons  invested  by  anv  local  Act  with 
powers  of  town  government  and  rating,  and 
empowerad  under  the  Local  Government 
Acta  to  adopt  those  Acts,  or  nny  parts  thereof. 

Evei;  Improvement  Act  district  is  now  an 
urban  sanitary  authority. 

Froviiion  ia  made  by  T.  H.,  s.  310,  in  case 
of  an  ImproTemont  Act  district  or  local  fiov- 
«mment  dintriet  becoming  a  borough,  that 
all  rights,  duties,  liabilities,  &c..  of  the  Im- 
provement Act  district,  or  local  boaril.  as  the 
ease  may  be.  shall  pass  to,  and  be  vested  in. 
the  council  of  the  borough.  Set  SaNITABV 
DiaTRicra. 

itive  of  tropical  Ame- 

rcly  cultivated  in  the 

lou them  Europe,  Ger- 

usually  met 


Hy  the  aid  of  the  microscope  it  mj  »• 
aeen  that  the  testa  of  Indian-corn  ii  (onpMi 
of  two  membranes,  the  outer  of  vhicbiiw^ 
up  of  seveml  layers  of  oblong  edl^  U*  imo 
of  only  a  single  layer  of  celli.  The  alli'' 
the  cellulnse  make  up  the  remuadu  o(  ^ 
ssed.  They  form  a  cellillsted  iic«<n>it  ad 
space  holding  a  starch  coipnicle.  ThsWi* 
corpuscles  show  under  the  polariwope  » IW 
cross.  They  are  disc-shaped,  with  s  wtW 
concavity,  and  generally  show  a  diiiisl  •" 
radiate  hilum  [Kt  fig.  61). 


Indian-Cam— 

mm  (Z™  ita.j,)  ia 
ricfl,  and  is  now  en 
United  States,  Afri 
many,  and  Ireland.     The  g 
with  are  of  a  yellow  colour. 

Iiethehy  gives  the  following,  as  showing  the 
composition  of  Iiulinn-enm  meal .- — 


A  recent  examination  of  the  average  India 
mm  flour  of  the  shops,  made  by  Mr.  H.  • 
Jtartlett,  gave  the  following  results  :— 


The  ration  for  a  Kafir  aervant  is  '  1** 
of  Indian-corn  meal  per  day.  and  «  ■■ 
scanty  allowance -for  he  e^a  little  ei'-'' 
managea  to  keep  in  good  health.  Indiit^ 
has  since  1846— the  potato-lamine  yesf-** 
largely  «»ed  in  Ireland.  It  is  stirred  |* 
boiling  water  or  boiling  milk,  and  fDron** 
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ort  of  Juuty-podding,  or  thick  porridge,  no  exhilaration,  and  rather  absence  of  thought, 

'  tinu  eaten.  and  utter  indifference  to  external  things,  than 

koQgfaoiit  Mexioo  it  forms  the  staple  food,  excitement  or  hallucinations. 
■  cooked  by  baking  into  cakes.  •   -     ^      —..  ^      «      ^      .  „         «     .    , 

idkno^,  being  deEcient  in  gluten,  does      ,  ^?"*^„Pi®*  ®'~  Carefully  -  collected 

mike  good  bread.    Its  flavour  is  harsh  8t*".»*iC8,  allied  to  general  observation  and 

peculiar.      A  weak  solution  of  caustic  P^»c]^l«^    experiments,    have    conclusively 

ih  removes  this  unpleasantness;  but  it  P^o;^f^  ^^^^*  ^  *  ^^^^  for   young   infants, 

d<^ves  it  of  much  of  its  nitrogenous  "^*^"^K  *»»«  y*J  ^^"^  ^^^^^^^  ^^^^^  «^  ^^^ 

er,  and  so  renders  it  less  nutritious  than  *^®  P^^i®  °/ ^'V^       ,     ,.,    .ex     x 

B.    Thb  is  the  foundation  of  the  process  ^?'-  ^««^  "*  ^"  ^^^^^j®  "  ^?^*l°"  *^« 

reparing  the  articles   extensively  sold  J?"?*»?  ,*»'  Inff^cy   and  Childhood."  says : 

•  the  names  of  Oswego,  Mairena,  and  \  The  infant  whose  mother  refuses   to  per- 

^^ygp  form  towards  it  a  mother  s  part,  or  who  by 

a  mm  adjuvant,  or  auxUiary,  prepared  accident,  disease,  or  death  is  deprived  of  the 

s<omm*y  be  of  value,  but  mothers  and  f^  *^**  ^*^I?  destined  for  it,  too  often 

I  should  be,eamestiy  cautioned  against  l«^g^"l»es  and  dies.    Such  children  you  may 

«kmdy  giving  it  to  infants.  .SalNFAirrs,  ffo^^^l^  ^^J^^  to  g^^e  plumpness  to  their 

Qf^  limbs,  no  red  pai-ticles  in  their  blood  to  im- 
part a  healthy  hue  to  their  skin,  their  face 

Baa  B«mp — The  dried  flowering  tops  wearing  in  infancy  the  lineaments  of  age, 

I  female  plants  of  Cannabis  saliva,  Linn,  their  voice  a  constant  wail,  their  whole  aspect 

rsl  ofder  Urticacea.)   For  medicinal  use.  an  embodiment  of  woe.    But  give  to  such 

rhieh  is  grown  in  India,  and  from  which  children  the  food  that  nature  destined  for 

■in  has  not  been  removed,  is  alone  to  be  them,  and  if  the  remedy  do  not  come  too  late  to 

lyed.  save  them,  the  mournful  cry  will  cease,  the  face 

» parts  employed  in  Asia  for  the  purposes  will  assume  a  look  of  content,  by  degrees  the 

oxicstion  are  the  herb  or  leaves,  and  the  features  of  infancy  will  disclose  themselves, 

Indian  hemp  contains  a  resin  (canna-  the  limbs  will  grow  round,  the  skin  pure  red 

soluble  in  alcohol  and  ether,  but  precipi-  and  white,  and  when  at  length  we  hear  the 

by  water;  to  this  resin  the  plant  owes  merry  laugh  of  babyhood,  it  seems  almost  as 

ttve  properties.     The  other  principles  if  the  little  sufferer  of  some  weeks  before 

I  have  been  separated  are  gum,  extrac-  must  have  been  a  changeling,  and  this  the  real 

Ukd  an  ethereal  oiL  child  brought  back  from  fairyland." 
isn  hemp  produces  a  peculiar  kind  of        Those  who  have  visited  the  wretched  homes 

estion,  with  hallucinations  of  a  pleasing  of  women  employed  at  factories,  or  of  the  per- 

It  is  said  to  act  as  an  aphrodisiac,  and  nicious  baby-farmers,  will  be  able  to  endorse 

pnent  the  appetite  for  food.     It  is  much  fully  Dr.  West's  words. 
in  the  East,  and  preparations  of  it  are        Milk— and  it  is  the  mother's  milk  to  which 

BBder  the  name  of  ''Hashish  Bhang,"  ^e    now    particularly   refer  —  contains    the 

ijab,'*&c.     "Gunjab-smoking,"saysDr.  principles    required    for    the    growth   and 

m,  *'  is  ascertained  to  be  the  cause  of  a  nourishment  of  the  child,  and  contains  them 

Isige  proportion  of  the  cases  of  acute  i^  such  a  form  as  to  be  easily  assimilated. 

i  admitted  to  the  native  lunatic  asylum  For  the  first  few  months  but  little  saliva  is 

BgaL**  secreted ;  the  teeth  do  not  appear  for  some 

an  intoxicant  it  is  certainly  not  used  to  time ;  and  the  digestive  organs  of  the  child 

stent  in  England,  and  as  a  medicine  it  ai*e  so  extremely  susceptible  of  derangement 

inch  disappointed   practitioners.      Dr.  that  it  is  necessary  even  for  the  mother  to 

Duller  suggests  that  the  drug  cod  tains  exercise  the  greatest  caution  over  what  she 

ethereal  ingredient  which  is  dissipated  herself  eats.    All  this  tends  to  show  that  the 

voyage  from  India ;  for  he  has  seen  in  digestive  capacity  is  extremely  feeble— nay, 

ountry  marked  effects  from  half  a  grain  often,  until  after  the  eighth  month,  absolutely 

>  extract  or  even  less,  so  that  he  had  incapable  of  assimilating  anything  but  milk, 
ceustomed  to  consider  a  grain  and  a  half        When    from   an   unnatural  objection    on 

» dose ;  while  in  England  he  had  found  the  part  of  the  mother,  from  disease,  from 

nessBij   to  give  ten,  twelve,  or  more  death,  or  any  other  cause,  the  child  does  not 

to  produce  the  desired  effect.  receive  the  aliment  prepared  and  elaborated 

present  writer  has  seen  it  produce  in  by   nature    for  its    sustenance,    then,    un- 

id,  when  taken  in  large  doses  for  the  doubtedly,  the  nearest  approach  to  the  actual 

e  of  experiment,  a  sleepy,  stupid  state  food  given  in  the  milk  of  the  parent  is  the 

ikenness.    There  was  certainly  little  or  milk  furnished  by  another  woman. 
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It  aranely  eomei  within  our  prorinco  to 
giTe  Kdrice  on  the  (election  of  ft  wet  nnne. 
Indeed,  the  directioni  uiuallr  offered  on  tbii 
point  are  of  tb*  moat  obvioni  knd  kppsrent 
dewriptiou— viz.,  that  ahe  ahoiild  he  jonng. 
ceceaUy  confined,  and  in  perfect  hsUth.  It 
iainidthntft  bmnette  niikee  &  bettec  none 
thui  a  blonde,  and  L'Ueritier  even  affinni 
tliat  the  milk  of  the  former  ii  richer  in  loLd 
oonatituenta  thui  that  of  the  latter. 

Should,  howerer,  a  wet  nune  be  impracti- 
sable,  reconrae  moit  be  hud  to  the  milk  of  the 
cow,  which  approachea  in  campoaitioB  nearer 
to  the  milk  of  woman  than  any  other.  Aaa'i 
milk  haa  been  Tceommended  aa  a  food  for 
infanta,  but  it  ia  deficient  in  nitrogeooui 
matter  and  fat,  although  rich  in  angar  aad 
aoluble  aalta.  it  will  be  lean  from  the  follow- 
ing table*  that  cuw'a  milk  ii  richer  in  aolid 
eonatitueni  prinoiplea  than  womau'a,  but  hj 
■light  dilation  with  water  and  the  addition  of 
lugar  it  ma;  be  made  to  approximate  mora 
cloaelj  to  the  eompotition  of  the  infant'a 
natural  food.  In  the  following  tabulated 
form,  Pajen  ^vei  the  conjtitoenta  of  different 
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It  ia  itated  by  Sourdat  that  the  milk  of  the 
right  bnaat  ia  generally  much  ricBer  in  butter 
and  caaeiua  than  that  of  the  leEL  With 
refenace  to  the  caseine  of  woman'a  milk 
Lehmaon  atatea  thnt  in  general  it  is  aome- 
what  gelatinoua,  and  not  ao  denae  or  aolid  aa 
that  of  vow'i,  and  therefore  more  eaaily 
digeated  by  the  thild'a  itomach. 

It  will  hardly  1m  oeceaaary  to  inuit  apon 
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the  milk'a  being  derived  from  a  hmlUiy  lu- 
m»1,  and  one  that  ii  anrronnded  bj  Ti^ 
acme  conditional  but  another  point  of  jwt 
importance — vii.,  the  daainlnUty  «f  ilmii 
obtaining  tba  anpply  from  the  aaiu  an. 
inatead  of  io^tcriminately  from  any  aunl 
— ia  not  ao  apparait,  and  mora  likdy  Id  te 
overlooked.  II  cannot,  therefore,  be  toe  &•■ 
queotly  enforced. 

M.  Guillot,  by  weighing  the  chiU  inBT 
diately  before  and  after  ineUing,  fosad  Ibd 
the  insreaae  in  weight  Taiiad  from  S  to  I «. 
in  infanta  under  a  month  old,  and  thai !( Da. 
avoirdupoia  haa  been  oonoluded  io  fonii  Iha 
amalleatqnantitytbatwillaaaoetorthtdiil; 
nouriahment  of  a  healthy  infant  dinngllit 

Hucli  diaouiaioD  haa  take>  place  «ilh  TV'' 
to  the  Talus  of  condenaed  milk  aa  a  foodfa 
infanta  (for  compoution  of  the  diSarentniit' 
tiea,  ttt  Mile),  and  the  qniation  ia  Kiradf 
jet  aatiafaatorily  aettled,  thoogh  it  im^ 
appear  that  while  oaadanaed  milk  nuj  ptx* 
of  valoe  if  oocatioiiaUy  given,  ita  hiJiti^ 
UM  ia  not  ealcnlatad  to  add  to  tbeitnofjli 
of  the  child- 
Many  attempt*  have  been  made  lopndaa 
by  artifioial  meana  a  milk  which  wenld  jan 
valoable  aa  a  food  for  infanta. 

Dr.  C  A-  Conderean  reoomnwDdi  a  miitii" 
of  eight  ^ga  with  2  oi-  of  angar,  mi  aeti^ 
water  to  make  a  pint  and  a  half  of  liqiiiii'' 
which  he  adda  a  little  lime-water  and  a  aH 
quantity  of  aolphate  of  potaah  and  ddnid'i' 
aodinm. 

Dnfmnfant  atatea  that  a  good  aihaliM* 
for  milk  may  be  made  by  amnlaifyiDg  iM 
900  grain*  of  otire  oil  or  other  conwM 
fatty  matter  with  from  600  to  870  gnte^ 
Bugar  (milk-augar,  cane-sngar,  or  ^Mri> 
from  300  to  460  graina  of  dried  albaii«(lk 
dned  white  of  egg,  aa  met  with  in  Faria),  •i' 
from  15  to  30  graina  of  cryatab  of  eaitaMH 
of  aoda  diaaotved  in  a  [dnt  of  witet  TKi 
liquid  baa  the  appearance  of  cream,  nd  » 
quiree  to  be  mixed  with  twioe  tts  roliM  ' 
water  before  it  prodoeea  a  liquid  luauaNni 
milk.  Theee  aubatanoea,  though  onaricaiHf 
uaeful  for  sdulta,  muat  be  given  to  obiUia 
with  eitremo  caution,  if  at  all. 

Litbi^i  food  for  infatiti  ia  a  food  dn^ 
upon  chemical  principle*  to  form  an  4p- 
piiate  anbatitute  for  woman'*  milk.  IbiU- 
lowing  ia  the  method  of  ita  ptepantiM' 
"Take  j  oi.  of  wboat-flonr,  }  oi.  of  naH- 
flour,  and  7j  graina  of  cryetalliaed  bJeaitiM<* 
of  potaah,  and  after  wdl  mixing  iham.  i" 
1  01.  of  water,  and  laatly  Goi.  of  oow'i»ffl- 
Warm  the  mixture,  OOntinnally  atirrini  a*** 
alow  fire  until  it  become*  thick,  tbmn^' 
the  veaael  from  the  fire,  atir  i^iinEi'l*    ". 
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BvtM,  pat  it  back  on  the  fire,  take  it  off  as 

0  M  it  gets  thiek,  and  finally  let  it  boil 
L  It  ia  neoeiaary  that  the  food  ihould 
n  a  thin  and  sweet  liqnid  previons  to  its 

1  boOing.  Before  nse  it  should  be  strained 
mgh  a  jnnslin  or  fine  hair  sieve,  to  sepa- 
» fragments  of  husk  that  may  be  present. 

bicarbonate  of  potash  is  added  to  neu- 
ise  the  add  reaction  of  the  'two  kinds  of 
r,  and  also  to  raise  the  amount  of  alkali  in 
food  to  the  equivalent  of  that  in  woman's 
L  The  ferment  contained  in  the  malt 
a,  during  the  exposure  to  the  warmth 
lofed  in  the  process  of  preparation,  to  the 
reman  of  the  starch  of  both  the  flours 
I  iaztrine  and  sugar,  the  latter  of  which 
•  the  required  sweet  taste.  The  newly- 
■ad  products  also  being  soluble  accounts 
the  mixture  becoming  thin,  and  it  is  a 
it  eontended  for  by  Liebig  that  principles 
Us  ttate  tax  the  diges.tive  and  aisimilative 
im  of  the  infant  much  less  than  starch." 
Che  eomposition  of  the  food,  according  to 
»b%  is  as  follows  :~ 

FImUo    CkrbonReeoos 
JlAttar.        MAtUr. 

l«oi.mnk   .  ol'O  1°IK) 

I«K.  wheat-flour  014  074 

lot. malt-floor  .  0*07  068 
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IU1  food  has  been  extenrively  used  in  Ger- 
ttj,  tad  is  widely  known  in  England,  but  it 
pQUble  that  it  owes  its  reputation  more  to 
n  MBM  of  its  popular  introducer  than  to 
lyiitriiisic  merits  it  may  possess. 
Cuticles  of  a  farinaceous  nature — such  as 
wd,  liieuit-powder,  baked  flour,  rusks,  and 
MS  psrtieularly  the  so-termed  food  for  in- 
■th-fflust  be  looked  upon  as  foreign  to  the 
il  of  infants  of  tender  age.  They  should 
'  frmly  and  energetically  excluded,  and 
UtttDy  discountenanced.  All  these  arti- 
s  eoDtain  a  Urge  percentage  of  starch,  a 
bitiscs  which  is  entiiely  wanting  in  the 
itter's  mflk,  a  substance  which  has  to 
di^  a  special  and  elaborate  digestive  pro- 
■  before  it  can  be  assimilated,  and  a  sub- 
Bee  for  the  transformation  of  which  at  an 
iy  etsge  of  infantile  life  there  is  no  pro- 
fan.  Ko  greater  fallacy  is  possible  than  to 
■gise  that  because  many  articles  contoin- 
I  it  form  a  light  and  useful  diet  for  older 
Uno,  they  are  also  valuable  as  a  diet  for 
i>ta.  A  great  portion  of  such  food  passes 
»ted  upon  into  the  lower  part  of  the  bowel, 
ws  to  decompose,  giving  rise  to  foetid  eva- 
ittoBs,  diarriioea,  vomiting,  spasms,  emacia- 
B»  loes  of  appetite,  and  if  this  diet  be  per- 
U  in,  death  may  supervene.  No  class  of 
iXBts  cauies  so  much  infantile  disease  as 
ttioeoas  foods,  and  the  one  food  whose 


deadly  influence  we  have  most  frequently  to 
combat  is  com-Jlour,  since  this  is  in  some  parts 
of  the  country  universaUy  used. 

Until  the  teeth  are  formed  an  infant*s  diet 
cannot  be  too  simple,  and  up  to  seven  or  eight 
months  should  consist  exclusively  of  mUk. 
After  this  age  other  solid  substances  may  be 
administered,  much  depending  on  the  consti- 
tution of  the  child  itself.  Without  recom- 
mending their  use  at  too  early  an  age,  it  is 
well  to  remember  that  a  child  can  digest  albu- 
men and  meat  far  more  easily  than  it  can 
starch. 

The  daily  proportion  of  carbon  and  nitrogen 
required  in  the  food  at  different  sges  \b  cal- 
culated by  Dr.  Edward  Smith  to  be  about  as 
follows : — 


Carbon.  Nitnven. 

In  infancy    . 

69          6-78 

At  ten  years  of  afre 

48          8-»l 

At  sixteen  years  of  age 

80          Sl« 

At  adult  life 

23          104 

In  middle  age 

26         lis 

See  Food,  Dietabies,  Floub,  &c. 

Znfaat  Mortality — A  very  large  nuniber 
of  young  children  die  in  infancy.  800,000 
are  bom  yearly,  and  of  these  119,594  die  in 
the  first  year. 

The  causes  of  mortality  may  be  stated 
approximatively  thus : — 

The  causes  of  death  in  10,000  infants  would 
be  as  follows : — 

5000,  or  about  },  are  returned  from 
atrophy,  debility,  convulsions,  diarrhoea,  &c., 
most  of  which  are  certainly  caused  by  the  use 
of  a  too  exclusively  farinaceous  diet,  such  as 
bread  soaked  in  water,  arrowroot,  sago,  corn- 
flour, and  other  imperfect  substitutes  for  milk. 
About  150,  or  ^,  would  die  from  diseases  of 
various  kinds,  especially  pneumonia  and  bron- 
chitis ;  80,  or  about  tS»  a^  ^orn  prematurely. 
About  ^  die  violent  deaths,  mostly  accidental. 
Of  all  the  violent  deaths,  **  overlaying"  is  the 
most  common.  The  frequency  of  this  acci- 
dent on  Saturday  nights  raises  the  question 
as  to  whether  a  large  proportion  of  such  deaths 
are  not  due  to  the  drunkenness  of  the  mothers, 
who  retire  to  rest  in  a  state  of  alcoholic  stupor. 
A  smaller  proportion  is  directly  ascribed  to 
infanticide,  want  of  breast-milk,  and  other 
causes. 

Among  other  influences  unfavourable  to 
infant  life  is  the  attendance  of  unskilled  mid- 
wives  on  women  in  their  confinements.  It 
would  appear  that  both  in  rural  districts  and 
in  towns  an  immense  number  of  confinements, 
varying  from  30  to  90  per  cent.,  are  attended 
by  midwives,  many  of  whom  are  not  alone 
unskilled,  but  grossly  ignorant ;  and  it  is  to 
be  feared  that  some  few  may  be  criminal. 

In  London,  Glasgow,  and  Sheffield  there  are, 
however,  a  few  midwives  of  a  superior  class. 


INP  (3 

In  tliG  DiBnnfiictaring  Jiatriet*  tha  adoiinu- 
trntion  of  cordUli,  ipiriti,  uid  nu-cotici  pra- 
Tuli  to  ui  alarrning  extent.  It  u  probable 
that  many  deathi  ntDmed  M  eonvuliioDa  tre 
icijlj-  caMi  of  polaoning.  Indeed,  tbe  caoHi 
of  convuUioni  amongst  children  an  often  m 
obscure  tlikt  miati^ea  Id  duignon*  mait  occa- 
■ionall;  occur. 

Baliy-farmiDg,  althougb  prevalent  in  Lon- 
lion,  doea  not  appear  to  be  common  el»e- 
wliere.*  According  to  Mr.  Curquiyor,  80  per 
cent,  of  the  illegitimsle  children  put  out  to 
nune  in  London  die.  Keglect,  ill-naage,  and 
deficient  fooil,  either  from  poverty  or  from  a 
criminBl  deiign,  ii  without  doubt  common, 
and  in  all  probability  infanticide  is  more  fre- 
cjuent  than  is  generally  luppoaed.  Looking 
at  other  countries,  the  infnnt  mortality  in 
Normjr  is  lotrcit,  in  Italy  highest,  and  Eng- 
land occupies  an  intermediAte  station. 

On  the  authority  of  Dr.  WiUaid  Paiker, 
speslting  in  1871,  among  the  35,000  sjinnal 
births  Id  New  York.  2.'i00  are  illegitimate,  and 
about  3000  children  are  annually  got  rid  of  in 
nny  way  vliereby  the  individoal  can  be  secure 
from  the  penalty  of  the  kir.  In  1869,  ZT'4 
per  cent.,  and  in  1870,  31  per  cent.,  of  all  the 
deaths  were  of  infanta  under  one  year.  In  the 
foundling  nsylnm  at  Montreal  out  of  4059 
infants  received,  3769died,  or  only  7  per  cent, 
liveil  one  year.    On  Rondall'i  libad  10  per 

hand,  but  27  j  when  suckled  by  nurses.  When 
nursed  by  the  mother  70  per  cent  ore  reared, 
while  in  rural  towns  88  per  cent,  survive. 
In  this  country  the  Infant  Life  Protection 
Its  leading  clause 


T  the  c 


t  of 


-This  term  ii  DownnduiTU- 
nymoua  with  eoniagioa.     Some  would,  IiH' 

cation  of  disease  by  actnal  contact,  isd  m  Ibi 
word  "infection"  when  diaease  is  joanlil 
by  contagium  acting  at  a  diitanoe  or  ■•'xd 
through  the  air.  The  distinction  ii,liinERr, 
merely  one  of  words.  In  each  case  lim  il 
contact  of  the  poison  ;  but  in  the  one  il  ii 
either  volatile,  or  capable  of  being  nlUdiii 
dry  atate,  in  auother  it  is  fixed.  Foteuafk, 
syphilis  would  be  a  strictly  canlagioDi  iaaa^ 
while  typhna  would  be  both  contigiiKU  ml 
infectious.     See  COHTACTOX. 

Xnfaotioti*  DUeasea-^rhReaniDfimt 
various  regnlsldons  with  regard  to  tbe  fant- 
tion  of  infeetioQB  diseases,  some  of  vbidi  >n 
enumerat«d  under  Convetakcis,  Crouu, 
EplDKHtC  BlSEASEa,  HoapiTAU,  I/nwiM- 
House. 

It  ia  noticeable  that  no  definitim  J  Ot 
terra  "infectiaua  diiease''  ia  attempted  in  tit 
Sanitary  Acts,  andas,  unfortunately,  it  «illf<' 
some  time  to  come  be  a  matter  of  opinion  (kt- 
ther  certain  diseaiea  are  or  are  not  inf«rti"i>'> 
Bome  difficulty  may  ariie  upon  thii  point 

The  Local  Government  Board  may  from  tin 
totimomakesucb  regnlations'ss  th  ey  miy  tkiii 
fit  with  regard  to  epidemic  and  infectiDui*' 
BBSei.  Penalty  for  obstruction  or  negMi' 
such  Drden,  be,  £50  or  iesa.— (F.H.,  a  M 

Local  authorities  have  power  to  pnnifc 
cnrriiigea  for  the  conveyaooe  of  persons  islte' 
i»g  from  infectious  disorders. —(l*-  H..l1AI 


it  ahall  not  be  lawful  for  any  penon 
to  retain  or  receive  for  hire  or  reward  in  that 
behalf  more  than  one  infant,  and  in  case  of 
Iwina  more  than  two  infanta,  under  the  age  of 
one  year,  for  the  purpose  of  nursing  or  main- 
tniiiiiig  such  infants  apart  from  their  parents 
for  a  longer  period  than  twenty.four  hours, 
except  in  a  house  which  has  been  registered 
as  liereinsftcr  provided."  Tliis  regulation  ii 
put  in  tlie  hnnda  of  the  petty  justices  of  each 
divtaion  of  the  county,  and  iu  the  town  coun- 
cils of  boroughs,  each  of  which  bodies  is  to 
keep  a  proper  register.  In  the  ahaenoe  of  any 
regular  system  of  inspection,  auch  an  Act  re- 


rhlldrcn  tM  a  year,  durinc  Ili<  >liDle  of  uhlch  ptrlod 
Ilii:  house  wii  not  rtfUnred. 


In  certain  caaea  penons  so  suffering  mj^ 
compuliorily  removed  to  a  hospitaL— (f.B.' 
s.  Ui,  12.1.)    See  Hospitaia 

Ships  or  vessel*  having  on  board  any  po^ 
affected  with  n  dangcrom  or  intectiom  fi*' 
order  are  to  be  deemed  within  the  pton«* 
of  e  Geo.  IV.  0.  78. -(29  *  30  Vict  «.  *.'■ 
62,  and  Schcd.  V.  Part  III.,  P.  H.) 

Any  person  who — 

1.  SV'hile  suffering  from  any  dangena  >■' 

fectioua  disorder  wilfully  (iposM  )>■' 
self  without  proper  precautiooi  ifW" 
spreading  the  lajd  diaorder  in  any  (m* 
public  place,  or  public  convey"*  ■' 
enters  any  public  conveyance  *il^ 
previously  notifying  to  the  owntt.i* 
duclor,  or  driver  thereof  that  bi" 
suffering ;  or 

2.  Beiug  in  charge  of  any  penon  lo  •■'''' 

iug,  so  eiposes  snch  sufierer ;  « 

3.  Gives,  lenda.  Mils,  tranimits,  or  eip^ 

withont  praviouj  diainfection,  uT  ^' 
ding,   clothing,   nga,    or  other  ■^'f 
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which  luiTe  been  exposed  to  infection 

from  MDj  inch  ditorder, 
tun  be  liable  to  a  penalty  not  exceeding  ^v« 
otadi;  and  a  penon  who,  while  niffering 
VB'  any  rach  disorder,  enters  any  public 
■Teyinee  without  previously  notifying  to 
M  owner  or  driver  that  he  is  so  suffering, 
mO  in  addition  be  ordered  by  the  court  to 
lyiaeh  owner  and  driver  the  amount  of  any 
■  sod  expense  they  may  incur  in  carrjring 
ito  effect  the  provisions  of  this  Act  with  re- 
«et  to  disinfection  of  the  conveyance. 
Prorided  that  no  proceedings  under  this 
etkm  shall  be  taken  against  persons  trans- 
ittisg  with  proper  precautions  any  bedding, 
otidag,  rags,  or  other  things  for  the  purx)ose 
'Ittring  the  same  disinfected. 
Tbe  words  in  the  Act  "  while  suffering  "  do 
Qtsppear  to  include  "convalescents,"  and 
M  eonvalescent  period  in  many  diseases  is,  as 
vdl  known,  the  most  infectious  period.  It 
my,  however,  be  perhaps  argued  legally  that 
Moonralescent  period  is  part  and  portion  of 
MinDess.-(P.  H.,  s.  126.) 
Tht  owner  or  driver  must  disinfect  and 
icuse  the  conveyance  after  conveying  a  per- 
on  foffering  from  an  infectious  disorder, 
'^nthy  fnr  neglect,  £5  or  less. 
The  following  sections  are  very  stringent 
nd  important: — 

Any  person  who  knowingly  lets  for  hire 
■yWooe,  room,  or  part  of  a  house,  in  which 
>7  person  has  been  suffering  from  any  dan- 
nvtt  infectious  disorder,  without  having 
<A  house,  room,  or  part  of  a  house,  and  all 
>tidcs  therein  liable  to  retain  infection,  dis- 
tfceted  to  the  satisfaction  of  a  legally-quali- 
«d  medical  practitioner,  as  testified  by  a  cer- 
''^  signed  by  him,  shall  be  liable  to  a 
*B*lt7  Dot  exceeding  twenty  pounds. 
^orthe  purposes  of  this  section,  the  keeper 
'  VI  inn  shall  be  deemed  to  let  for  hire  part 
'  >  house  to  any  person  admitted  as  a  guest 
*to  iQch  inn. 

Any  person  letting  for  hire,  or  showing  for 
^  pvrpose  of  letting  for  hire^  any  house  or 
*rtof  a  house,  who,  on  being  questioned  by 
*7  penon  negotiating  for  the  hire  of  such 
<Mue  or  part  of  a  house  as  to  the  fact  of  there 
^g,  or  within  six  weeks  previously  having 
^  therein,  any  x>erson  suffering  from  any 
Xgeroos  infectious  disorder,  knowingly 
>*ke*  a  false  answer  to  such  question,  shall 
'liable,  at  the  discretion  of  the  court,  to  a 
^ty  not  exceeding  twenty  pounds^  or  to 
i^pviionment,  with  or  without  hard  labour, 
"'a period  not  exceeding  one  month, — (P.  H. 
129.) 

^ere  the  body  of  one  who  has  died  of  any 
■fectioiis  disease  is  retained  in  a  room  in 
'^  persons  live  or  sleep,  or  any  dead  body 


which  is  in  such  a  state  as  to  endanger  the 
health  of  the  inmates  of  the  same  house  or 
room,  any  justice  may,  on  the  certificate  of  a 
qualified  medical  man,  order  the  body  to  be 
removed,  at  the  cost  of  the  local  authority, 
to  any  mortuary  provided  by  such  authority, 
and  direct  the  same  to  be  buried  within  a  time 
to  be  limited  in  such  order ;  and  unless  the 
friends  or  relations  of  the  deceased  undertake 
to  bury  the  body  within  the  time  so  limited, 
and  do  bury  the  same,  it  shall  be  the  duty  of 
the  relieving  officer  to  bury  such  body  at  the 
expense  of  the  poor-rate,  but  the  expense  so 
incurred  may  be  recovered  by  the  relieving 
officer  in  a  summary  manner  from  any  person 
legally  liable  to  pay  the  expense  of  such 
buriaL  Penalty  for  obstruction  of  order,  £5 
or  less.— (P.  H.,  s.  142.) 

Znflueiiia  —  The  disease  was  first  given 
this  name  by  the  Italians,  **  thus  recognising 
an  inscrutable  influence  which  affects  number- 
less persons  at  the  same  time." — (Hecker.) 
It  is  essentially  an  infectious  specific  disease, 
dependent  upon  the  absorption  of  a  morbid 
poison  into  the  blood ;  its  chief  symptoms 
are  those  of  an  intense  catarrh,  with  cough, 
running  at  the  eyes  and  nose,  frontal  head- 
ache, fever,  disorders  of  the  digestive  organs, 
and  often  rheumatic  pains.  Its  average  dura- 
tion is  five  days. 

In  various  epidemics  there  arc  different 
complications,  the  most  common  and  most 
fatal  of  which  are  bronchitis  and  pneu- 
monia. 

One  of  the  noteworthy  and  distinctive 
features  of  influenza  is  the  short  sojourn  it 
makes  in  places  attacked  by  it,  as  well  as  its 
almost  simultaneous  appearance  over  a  large 
area. 

Its  great  interest  to  the  hygienist  consists 
not  only  in  its  fatality  during  certain  years, 
but  also  in  the  fact  that  it  has  several  times 
preceded  cholera,  and  has  been  the  forerunner 
as  well  as  the  follower  of  extensive  epidemics. 
It  appears  to  attack  animals  as  well  as  men  ; 
at  all  events,  extensive  epizootics  accom- 
panied by  similar  symptoms  have  prevailed 
during  various  epidemics.  In  the  present 
obscurity  as  to  the  mode  of  propagation  of 
the  disease,  no  means  of  prevention  can  be 
pointed  out ;  the  discharges  from  the  nostril 
and  sputa  are  probably  the  vehicle  of  the 
poison,  but  this  is  not  conclusively  proved. 
It  only  remains,  therefore,  to  give  a  short 
historical  account  of  the  disease. 

No  very  distinct  notices  of  influenza  are  to 
be  found  before  1411.  "In  the  year  1411," 
says  Pasquier,  "there  was  another  kind  of 
disease  which  affected  an  infinity  of  people, 
by  which  they  lost  the  desire  to  drink,  eat,  or 
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sleep ;  it  -was  accompanied  with  fever.  What 
the  sick  ate  became  bitter  and  putrid ;  there 
was  shivering,  and  the  limbs  were  so  weak 
and  tender  that  they  could  not  bear  them  to 
l>e  touched.  The  disease  was  accompanied 
with  a  violent  cough,  which  tormented  them 
day  uud  night,  and  lasted  three  whole  weeks, 
yet  without  proving  fatal ;  although  it  is  true 
that,  by  reason  of  the  vehemence  of  the  cough, 
many  men  were  ruptured  and  women  aborted. 
When  they  were  about  recovering,  there  was 
an  effusion  of  blood  from  the  nose,  mouth, 
and  bowels.  No  physician  could  imagine  from 
whence  the  disease  came,  unless  from  a  general 
infection  of  the  air,  the  cause  of  which  was 
obscure.  This  disease  was  called  the  Tac.*'— 
(PAJiguiEB,  livre  iv.  chap,  xxviii.  pp.  375, 
37C.) 

The  tac  of  1411,  which  appeared  in  France, 
was  followed  by  the  coqueluche  of  1414.  This 
word  signifies  **a  monk^s  hood,"  and  this 
nickname  was  given  to  the  disease  on  account 
of  the  sufferers  necessarily  covering  and  wrap- 
ping up  their  heads.  The  coqutluche  was 
succeeded  by  the  ladendo  of  1427.  All  these 
are  probably  one  and  the  same  disease — vix., 
influenza.  The  coquelucfte  of  1414  more 
especially  attacked  tha  larynx,  so  that  many 
colleges  in  Paris  were  shut  up  on  account  of 
the  hoarseness  of  the  professors ;  the  ladendo 
of  1427  more  esi>ecially  seized  the  loins.  In 
the  sixteenth  century  there  were  five  epi- 
demics of  influenza;  the  dates  of  the  out- 
breaks are  1510,  1551, 1557,  1664,  and  1580. 
Indeed,  from  1510  to  1837  there  are  recorded, 
in  Dr.  T.  Thomiwon's  *'  Annals  of  Influenza," 
no  less  than  twenty  epidemics  ;  of  these,  that 
which  occurred  in  the  winter  of  1732-33  was 
the  most  noteworthy.  Dr.  Short  characterises 
it  as  "  the  most  sudden  and  universally  epi- 
demic catarrh  that  has  been  in  this  age, 
sparing  neither  ranks,  sexes,  ages,  old  or 
yoimg,  weak  or  strong,"  and  killing  off 
**  many  hectic  and  phthisical  people." 

From  1838  to  1847  the  average  deaths  from 
influenza  were  a  little  over  1000  yearly ;  but 
in  1847  and  1848  there  was  a  very  widespread 
epidemic,  and  the  returns  showed  the  large 
numbers  (considering  the  general  non-fatal 
character  of  the  disease)  of  re9i)ectively  4881 
and  79C3.  From  1849  to  1860  about  1600  died 
annually ;  since  then  not  more,  according  to 
the  returns,  than  a  yearly  average  of  600;  so 
that,  practically  Ri>eaking,  wo  are  at  the 
present  time  comparatively  free  from  in- 
fluenza. The  history  of  all  these  epidemics 
shows  that  it  is  most  fatal  in  the  lowest, 
dirtiest,  and  overcrowded  portions  of  towns. 
Season,  weather,  and  latitude  influence  it 
greatly.  It  is  hardly  known  out  of  northern 
latitudes,  and  genenUly  occurs  in  a  severe  form 


in  the  winter,  being  somewhat  rare  in  winn 
weather. 

Inhnin«tlan~5te  Dead,  DispofiiioF. 

Xnspeoior  of  Knlaaaoas,  Saattiry 
Znapeotor — The  name  of  inspector  of  noii- 
ances  should  be  discarded,  and  the  wider  tens 
of  sanitary  inspector  substituted ;  this  not 
alone  on  account  of  the  somewhat  uouTooiy 
appellation,  but  because  under  the  jtKwriigmit 
the  sanitary  inspector  has  various  dotiei  be- 
sides that  of  detecting  noisanoes.  Tlie  ^ 
pointment  of  a  sanitary  inspector  isoUigitoiy 
both  for  urban  and  rural  anthoritiei.  (<Sk 
Officeks,  ApponiTMxarT  of.)  An  inspector 
thus  appointed,  if  the  authority  pay  him  the 
whole  of  his  salary  without  aid  from  Gotob* 
ment,  may  be  under  the  entire  control  of  tko 
sanitary  authority,  and  be  removahls  tt  their 
pleasure.  This  mode  of  holding  oflke  is 
neither  to  the  interest  of  the  autboiity  nor 
to  that  of  the  officer.  The  authority,  iJl^ 
cepting  Government  assistance,  meivly  kes 
the  right  of  dismissing  their  officer  withoot 
the  sanction  of  the  Local  Government  Boerii 
which  is  more  than  counterbalanced  by  ths 
solid  pecuniary  gain  of  half  the  salary. 

If,  on  the  other  hsmd,  any  portion  ofUi 
salary  be  paid  by  Government,  the  sppoii^ 
ment  cannot  be  made  without  the  ooniMt  d 
the  Local  Government  Board,  nor  can  the 
officer  whose  appointment  is  thus  ssnetioMd 
be  dismissed  within  the  period  for  which  he 
is  appointed  without  the  consent  of  the  Locil 
Government  Board.  The  sanitary  authoiitK* 
in  either  case  control  the  duties  and  nlsiMi 
of  their  officers. 

The  duties  and  conduct  of  the  inspector  ef 
nuisances  are  to  be  regulated  in  the  cue  t' 
urban  sanitary  authorities  by  bylaws. 

It  may  be  laid  down  as  a  genersl  and  iv 
portant  principle,  that  an  insiiector  of  DOt' 
ances  should  not  have  any  private  oUiiC 
whatever ;  but  as  under  the  present  eyitea  it 
ap|)ear8  impossible,  or  at  least  not  usoali  te 
give  good  salaries,  any  public  office,  not  is* 
compatible,  might  be  held  by  inspecton  i> 
certain  cases.  In  lai^ge  towns  and  popohiB* 
districts  a  sufficient  salary  should  be  give"* 
and  the  officer's  whole  time  devoted  to  ^ 
work.  In  some  cases  it  will  be  advisable  fof 
adjoining  sanitary  authorities  to  have  s  cos* 
mon  ins|)ector— power  is  given  under  P.  H^ 
s.  191. 

The  Local  Government  Board  does  not  thisl^ 
it  desirable  that  the  offices  of  reliering  ofic^ 
and  in8|)ector  of  nuisainoes  should  be  beld  by 
one  and  the  same  person ;  nor  may  the  toi^ 
intendents  of  police  be  inspectors  <Mf  noisex* 
Such  public  ])08ts  as  surveyor  (P.  Hm  i>  ^ 
vaccination  officer,  inspector  of  weights  ^ 
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9,  iofpeetor  of  markets,  &c.,  may  be 
rtth  adTADtage  in  certain  small  towns 
tta  with  that  of  nnisance  or  sanitary 
r.  In  electing  snch  an  inspector  there 
in  physical  and  mental  endowments 
Illy  essential.  An  inspector  should  be 
lealth,  and  not  labour  under  any  phy> 
set — rach  as  imperfect  sight,  smell, 
ioh  wofdd  impair  his  eflScienoy;  he 
lot  be  timid  or  irresolute ;  while,  on 
r  hand,  a  man  passionate,  reckless, 
ad  unpopular  should  be  avoided.  He 
srtainly  know  how  to  read  and  write, 
Ue  to  make  calculations  with  regard 
qpace,  length  of  drains,  &c.  Other 
eing  equal,  a  person  brought  up  to 
JM  constructive  trades  is  likely  to 
better  inspector  than  a  farmer  or 
ler,  or  a  person  of  no  special  occu- 
Henee  we  find  sanitary  authorities 
r  preferring  masons,  carpenters,  sur- 
md  builders  to  other  candidates,  who, 
i  exoeption  of  technical  knowledge, 
piiie  equal  to  their  competitors. 
Dspector  of  nuisances  should  at  all 
( ready  to  assist  the  medical  oflScer  of 
Ukd  should  accompany  him  through- 
district,  pointing  out  the  principal 
squiring  amendment,  and  in  all  difB- 
as  asking  his  advice.  He  should  be 
to  smd  notices  of  overcrowding  and 
BB  disease  to  the  medical  officer  of 
mmediately  he  hears  of  their  occur- 
He  should  be  very  careful  to  keep  a 
if  all  his  visits,  and  ought  to  send 
^to  the  medicid  officer  of  health  a 
Bt  of  the  amount  of  work  done  by 
mnged  under— (1)  Number  of  houses 
(2)  number  of  nuisances  reported ; 
lacM  still  unabated ;  (4)  the  state  of 
i^ter •  houses,  lodging-houses,  and 
in  the  district ;  (5)  action  taken  under 
iteration  Acts,  &c. 

'(flowing  are  the  regulations  of  the 
ovemment  Board  relative  to  the  ap- 
ait,  tenure  of  office,  and  duties  of  an 
nr  of  nuisances  : — 

Sscnos  I.— Appointment. 

A  statement  shall  be  submitted  to  the  Local 
lent  Board.  showiDg  the  population  and  ex- 
sdistrlct  for  which  the  sanitarjauthority  pro 
ippoint  the  inspector  of  nuisances,  and  the 

remuneration  intended  to  be  assigned  to 
i  where  the  circumstances  render  desirable 
intment  of  one  inspector  of  nuisances  for 
lore  sanitary  districts,  statements  shall,  in 
ner,  be  submitted  to  the  Local  Government 
lowing  the  names  of  the  districts  to  be  com- 
'  that  purpose,  the  population  and  extent  of 
rict  the  mode  in  which  it  is  intended  that 
intment  shall  be  made,  whether  jointly  or 
by  ttM  sanitary  authorities  of  those  districU, 


and  the  amount  of  salary  or  remuneration  proposed 
to  be  assigned  to  the  officer  appointed. 

Art.  2.  When  the  approval  of  the  Local  Govem- 
meut  Board  has  been  given  to  the  proposals  sub- 
mitted to  them,  the  sanitary  authority  or  authorities 
shall  proceed  to  the  appointment  of  an  inspector  of 
nuisances  accordingly. 

Art  3.  No  appointment  of  an  Inspector  of  nuis- 
ances shall  be  made  under  this  order,  unless  an 
advertisement  giving  notice  of  the  day  when  such 
appointment  will  be  made,  shall  have  appeared  in 
some  public  newspaper  circulating  in  the  district  or 
districts,  at  least  seven  days  before  the  day  on  which 
such  appointment  is  made :  Provided  that  no  such 
notice  or  advertisement  stiall  be  necessary  for  the 
appointment  of  a  temporary  substitute. 

Art.  4.  Every  such  appointment  hereafter  made 
shall,  within  seven  days  after  it  is  made,  be  reported 
to  the  Local  Government  Board  by  the  clerk  to  the 
sanitary  authority,  or,  in  the  case  of  a  Joint  appoint- 
ment, by  the  clerk  to  one  of  the  sanitary  authorities 
by  whom  the  appointment  is  made. 

Art.  5.  Upon  the  occurrence  of  a  vacancy  in  such 
office,  the  sanitary  authority  or  authorities  shall 
proceed  to  make  a  fjresh  appointment,  which  shall 
be  reported  to  the  Local  Government  Board  as  re- 
quired by  sect,  t  art.  4,  of  this  order ;  but  if  the 
sanitary  authority  or  authorities  desire  to  make  any 
fresh  arrangement  with  respect  to  the  district  or  the 
terms  of  the  appointment,  they  shall,  before  filling 
up  the  vacancy,  supply  the  particulars  of  the  arrange- 
ment to  the  Local  Government  Board,  in  the  man- 
ner prescribed  by  sect.  i.  art.  1,  in  regard  to  the  first 
appointment;  and  if  the  approval  of  the  Local 
Government  Board  be  given,  absolutely  or  with 
modifications,  the  sanitary  authority  or  authorities 
shall  then  proceed  to  fill  up  the  vacancy  according 
to  the  terms  of  the  approval  so  given. 

Art.  6.  If  any  officer  appointed  under  this  order 
be  at  any  time  prevented  by  sickness  or  accident,  or 
other  sufficient  reason,  from  performing  his  duties, 
the  sanitary  authority  or  authorities,  as  the  case 
may  be,  may  appoint  a  fit  person  to  act  as  his  tem- 
porary substitute,  and  may  pay  him  a  reasonable 
compensation  for  his  services ;  and  every  such  ap- 
pointment shall  be  reported  to  the  Local  Govern- 
ment Board  as  soon  as  the  same  shall  have  been 
made. 

Sscnos  II.— Tenure  of  Office. 

Art.  1.  Every  officer  appointed  under  this  order 
shall  continue  to  hold  office  for  such  period  as  the 
sanitary  authority  or  authorities  appointing  him  may. 
with  the  approval  of  the  Local  Government  Board, 
determine,  or  until  he  die,  or  resign,  or  be  removed, 
by  such  authority  or  authorities,  with  the  assent  of 
the  Local  Government  Board,  or  by  the  Local  Gov- 
ernment Board. 

Provided  that  the  appointments  first  made  under 
this  order  shall  not  be  for  a  period  exceeding  five 
years. 

Art.  2.  Where  any  such  officer  shall  have  been 
appointed  after  the  passing  of  the  Public  Health 
Act,  1872.  for  one  or  more  sanitary  districts,  and  any 
change  in  the  extent  of  the  district  or  districts,  or  in 
the  duties,  salary,  or  remuneration,  shall  be  deemed 
necessary,  and  he  shall  decline  to  acquiesce  therein, 
the  sanitary  authority  or  authorities  by  whom  he 
was  so  appointed  may,  with  the  consent  of  the  Local 
Government  Board,  bat  not  otherwise,  and  after  six 
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mouths'  notice  in  writing,  sifrned  by  their  clerk  or 
clerks,  given  to  such  officer,  determine  his  office. 

Art.  3.  No  pertiou  sliall  be  appointed  who  does  not 
agree  to  give  oue  mouth's  notice  jirevious  to  resigu- 
iug  the  office,  or  to  forfeit  liuch  sum  as  may  be  agreed 
upon  as  liquidated  damages. 

8*XTios  III.— Dutiet. 

The  following  shall  be  the  duties  of  the  inspector 
of  nuisanct'S  in  res]>ect  of  the  district  for  which  he  is 
api>ointed,  or  if  he  shall  be  ap]>oiuted  for  more  than 
one  district,  then  in  rciij>ect  of  each  of  such  dis- 
tricts :— 
(1.)  lie  shall  perform,  either  under  the  special 
directions  of  the  sanitary  authority  or  (so 
fur  as  authorised  by  the  sanitary  authority) 
under  the  directions  of  the  medical  officer 
uf  health,  or  in  cases  where  no  such  direc- 
tion.s  are  required,  without  such  directions, 
all  the  duties  specially  imposed  upon  an 
insjtector  of  nuisances  by  the  Sanitary  Acts, 
or  by  tho  orders  of  the  Local  Uoverument 
Board. 
(2.)  lie  shall  attend  all  meetings  of  the  sanitary 

authority  when  so  required. 
(3.)  lie  shall  by  inspection  of  the  district,  both 
systematically  at  certain  periods,  and  at  in- 
tervals as  occasion  may  require,  keep  him- 
self informed  in  respect  of  the  nuisances  ex- 
isting therein  that  require  abatement  under 
the  Sanitary  Acts. 
(4.)  On  receiving  notice  of  the  existence  of  any 
nui&ance  within  the  district,  or  of  the  breach 
of  any  bylaws  or  regulations  made  by  the 
sanitary  authority  for  the  suppression  of 
nuisances,  he  shall,  as  early  as  practicable, 
visit  the  spot,  and  inquire  into  such  alleged 
nuisance  or  breach  of  bylaws  or  regulations. 
(5.)  lie  shall  report  to  the  sanitary  authority  any 
noxious  or  offensive  businestses,  trades,  or 
manufactories  established  within  the  dis- 
trict, and  the  breach  or  non-observance  of 
any  bylaws  or  regulations  made  in  respect 
of  tlie  same. 
(0.)  lie  shall  rvi>ort  to  the  sanitary  authority  any 
damage  dune  to  any  works  of  water-supply, 
or  other  works  belonging  to  them,  and  also 
any  case  uf  wilful  or  negligent  waste  of 
water  supplied  by  them,  or  any  fouling  by 
gas,  filth,  or  otherwise,  of  water  used  for 
domestic  purposes. 
(7.)  lie  shall  fh)m  time  to  time,  and  forthwith 
upon  complaint,  visit  and  inspect  the  sho)»s 
and  places  kept  or  used  for  the  sale  of  but- 
cher's meat,  poultry,  fliih,  fruit,  vegetables, 
com,  bread,  or  flour,  or  as  a  slaughter-house, 
and  examine  any  animal,  carcase,  meat, 
poultry,  game,  flesh,  fish,  fruit,  vegetables, 
corn,  bread,  or  flour  which  may  be  therein  ; 
and  in  case  any  such  article  appear  to  him 
to  be  intended  for  the  food  of  man,  and  to  be 
unfit  for  such  food,  he  shall  cause  the  same 
to  be  seixed,  and  take  such  other  proceedings 
as  may  be  necessary  in  order  to  have  the 
same  dealt  with  by  a  justice :  provided,  that 
in  any  case  of  doubt  arising  under  this 
clause,  he  shall  report  the  matter  to  the 
medical  officer  of  health,  with  the  view  of 
obtaining  his  advice  thereon. 


(8.)  He  shall,  when  and  as  directed  by  the  ma- 
tary  authority,  procure  and  submit  smjh% 
of  food  or  drink,  and  drags  Ka»ptctedtob« 
adulterated,  to  be  analysed  by  the  soaljst 
appointed  under  the  Sale  of  Food  sod  Dru|* 
Act,  1875,  and  upon  receiving  a  certifiot* 
stating  that  the  articles  of  food  or  driak  or 
drugs,  are  adulterated,  cause  a  compiihit 
to  be  made,  and  take  the  other  prooecdinfi 
prescribed  by  that  Act 

(9.)  Ue  shall  give  immediate  notice  to  the  aiediol 
officer  of  health  of  the  occurrence  within  ht< 
district  of  any  contagious,  infectioot,  or  epi- 
demic disease  of  a  dangerous  chsrsctcr; 
and  whenever  it  appears  to  him  thst  the 
intervention  of  such  officer  is  neeeistfjiB 
consequence  of  the  existence  of  say  aai>- 
ance  iqjurioua  to  health,  or  of  say  orcr- 
crowding  in  a  house,  he  shall  forthwith 
inform  the  medical  officer  thereot 

(10.)  Ue  shaU.  subject  in  all  respects  to  the  direc- 
tions of  the  sanitary  authority,  attend  to  the 
instructions  of  the  medical  officer  of  health 
with  respect  to  any  measures  whidi  ess  be 
lawfully  taken  by  him  onder  the  Saaitay 
Acts  fbr  preventing  the  spread  uf  aayooa- 
tagious,  infectious,  or  epidemic  diaesM  if 
a  dangerous  character. 

(11.)  lie  shall  enter  from  day  to  day,  in  abooktohc 
provided  by  the  sanitary  authority,  putici' 
lars  of  his  inspections  and  of  the  actlM 
taken  by  him  in  the  executira  of  hisdatiei. 
lie  shall  also  keep  a  book  or  boob,  to  he 
provided  by  the  banitary  authority,  » ar- 
ranged as  to  form,  as  fiu-  as  possibk.  ft  «">* 
tiuuous  record  of  the  sanitary  oonditioB  d 
each  of  the  premises  in  respect  of  which  tfj 
action  has  been  taken  under  the  asoitUT 
Acts,  and  shall  keep  any  other  systeatfic 
records  that  the  aanltaiy  aathority  biJ 
require. 

(12.)  Ue  shall  at  all  reasonable  times  vheatlfft' 
to  by  the  medical  officer  of  health.  pf«iM* 
to  him  his  books,  or  any  of  them,  andiead*' 
to  him  such  information  as  he  may  be  eM* 
to  furnish  with  resj^ect  to  any  BStttfl* 
which  the  duties  of  inspector  of  acinac* 
relate. 

(13.)  Uo  shall,  if  directo'l  by  the  sanitaiy  aalbaH? 
to  do  ao,  superintend  and  see  to  the  dn 
execution  of  all  worka  which  may  be  o^ 
taken  under  their  direction  for  the  »r 
pression  or  removal  of  nuisances  withia  the 
district. 

(14.)  In  matters  not  specifically  provided  fw  ^ 
this  order,  he  shall  observe  and  execattal 
the  lawrful  orders  and  directions  of  theani- 
tary  authority,  and  the  orders  which  the 
lx>cal  Uovemment  Board  iomj  hinift' 
iasue  applicable  to  hia  office. 

Section  lY.—RemuMraHon. 

Art.  1.  The  sanitary  authority  or  aothoriti^  « 
the  case  may  be,  shall  pay  to  any  officer  appoie^ 
under  thia  order  such  aalary  or  remanentioB  ** 
may  be  approved  by  the  Local  Govemmeat  Botf'' 
and  where  such  officer  la  appointed  for  two  or  ■*(* 
districts)  the  saUiy  shall  be  apportioaedaBaniit^ 
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idi  in  neh  Buumcr  m  the  said  t>oard  shall 

nt. 

ifidtd  tbat  the  ounitary  aathorltj  or  aathorities, 
tht  auroral  of  the  Local  Ooyernment  Board, 
p^  to  an  J  inch  officer  a  reasonable  compensa- 
la  aeeoant  of  extraordinary  senrlces,  or  other 
etna  ^renmstances  connected  with  his  duties 
«  aeecssitics  of  the  district  or  districts  for 
ike  is  appointed. 

.  1  The  salary  or  remuneration  of  every  such 
r  shall  be  pajable  up  to  the  day  on  which  he 
I  to  hold  the  office,  and  no  longer,  subject  to 
deduction  which  the  sanitary  authority  or 
ritics  may  be  entitled  to  make  in  respect  of 
IL  art.  3;  and  in  case  he  shall  die  whilst 
If  sneh  office,  the  proportion  of  salary  (if  any) 
hing  unpaid  at  his  death  shall  be  paid  to  his 
sal  rei»t»entatives. 

.  ft.  The  salary  or  remuneration  assigned  to 
officer  shall  be  payable  quarterly,  according  to 
ml  feast-days  in  the  year— namely,  Lady  Day, 
mmet  Day,  Michaelmas  Day,  and  Christmas 
bttt  the  sanitary  authority  or  authorities  may 
»  him  at  the  expiration  of  every  calendar 
h  SQch  proportion  as  they  may  think  fit  on 
at  of  the  salary  or  remuneration  to  which  he 
become  entitled  at  the  termination  of  the 
n.   See  Officebs,  AppoiimcxMT  of. 


ZfOoal      OovemmeBt 

ad— The  inspectors  of  the  Local  Qoyern- 
i  Board  have,  in  respect  of  any  inquiry 
Bfted  by  the  hoard,  aimihir  powers  to  those 
oor-law  inspectora  relative  to  the  examin- 
lof  witneaaea,  the  production  of  papers, 
-iP.  BL,  iL  296.) 

Imj  are  alio  empowered  to  attend  any 
tbgi  of  rural  or  of  an  urban  authority 
ig  a  local  board),  when  and  as  directed  by 
Local  Government  Board.  ~(P.  H.,  a.  205.) 

Sec  Alcohousm. 

(L =127)— Iodine  is  an  element  ob- 
ed  from  kelp,  the  vitrified  ashes  of  sea- 
d,  which  being  dissolved,  a  liquor  is  ulti* 
idy  obtained,  containing  the  iodides  of 
ism,  potassium,  magnesium,  &c. 
Wm  iodidea  are  decomposed  by  the  addi- 
t  first  of  sulphuric  aoid,  and  then  of  per- 
fe  of  manganese,  and  the  iodine  sublimed 
odlected  in  suitable  receivers. 
)diae  is  usually  met  with  in  the  form  of 
k  scales  or  laminar  crystals,  with  a  metal- 
istre,  specific  gravity  4*95,  with  an  odour 
Oar  to  chlorine.  It  melts  when  heated, 
then  sublimes  in  a  violet  vapour,  without 
lag  any  residue.  It  is  soluble  in  rectified 
its  sad  ether ;  slightly  so  in  pure  water ; 
to  a  much  greater  extent  in  a  watery  solu- 
I  of  iodide  of  potassium  and  chloride  of 
iuBL  The  aqueous  solutions  precipitate 
vhof  a  dark  blue  colour.  In  free  alkaline 
ttioDS  iodine  dissolves,  and  forms  iodides 
iodates.  This  important  therapeutic 
Bi  was  accidentally  discovered  in  1812  by 


De  Courtois,  a  saltpetre  manufacturer  of 
Paris ;  but  the  merit  of  its  introduction  into 
pharmacy  is  due  to  Dr.  Coindet,  a  physician 
of  (Geneva. 

With  its  numerous  pharmaceutical  uses  we 
have  nothing  to  do ;  it  is  chiefly  of  interest  to 
the  hygienist  as  a  strong  disinfectant,  in  which 
capacity  it  may  be  compared  to  chlorine.  Its 
smell,  unlike  that  of  bromine,  is  not  un- 
pleasant. 

A  piece  of  meat,  about  1  inch  broad  and 
thick,  and  about  3  inches  long,  suspended 
in  iodine  vapour  by  Dr.  A.  Smith,  remained 
perfectly  good.  It  became  white  inside,  but 
acquired  no  smell  of  iodine. 

It  is  not,  perhaps,  so  useful  as  chlorine, 
since  it  condenses  easily,  and  does  not  diffuse 
everywhere,  as  does  the  latter.  Dr.  Richard- 
son proposes  to  saturate  a  solution  of  peroxide 
of  hydrogen  with  iodine,  and  to  add  2^  per 
cent,  of  sea-salt.  By  "atomising"  or  ** pul- 
verising** the  fluid  by  the  little  instrument 
used  for  this  purpose,  the  air  can  be  charged 
with  iodine  and  sea-salt  spray  very  readily. 

Iodine  decomposes  sulphuretted  hydritgen, 
and  will  therefore  destroy  much  odour. 

Another  method  employed  for  the  purpose 
of  diffusing  it  through  the  air  of  a  room  is 
that  of  placing  the  iodine  on  a  hot  plate. 

Adulteration. — Water,  iodide  of  cyanogen, 
fixed  impurities,  as  plumbago,  black  oxide  of 
manganese,  charcoal,  iron,  &c.  The  first  two 
are  volatile.  Water  con  be  detected  by  find- 
ing whether  bibulous  paper  is  moistened  by 
iodine.  Iodide  of  cyanogen  may  be  detected 
by  distilling  the  iodine  at  a  very  low  tempera- 
ture, when  this  salt  sublimes  in  white  crys- 
talline needles  before  the  iodine  comes  over. 
The  fixed  impurities  are  left  after  sublima- 
tion. 

Zpecaouaoha—The  dried  root  of  the  Ce- 
pluuilU  Jpecacuanhaf  imported  from  Brazil. 
It  occurs  in  pieces  3  or  4  inches  long,  and 
somewhat  about  the  size  of  a  small  writ- 
ing quill,  more  or  less  contorted,  and  either 
simple  or  branched.  In  consequence  of  a 
number  of  deep  circular  fissures,  it  has  a  knotty 
appearance.  The  fissures  are  about  a  line  in 
depth,  and  extend  inwardly  through  the  cor- 
tical portion  to  a  central  white  ligneous  cord, 
so  as  to  produce  the  appearance  of  a  number 
of  rings  strung  upon  a  thread.  Ipecacuanha 
has  an  acrid  and  somewhat  bitter,  nauseous 
taste,  and  a  slightly  nauseous  but  peculiar 
odour.  Throe  varieties  are  known  in  com- 
merce— viz.,  the  brown,  the  red,  and  the  grey 
annulated  ipecacuanha. 

Ipecacuanha  contains  a  feeble  alkaloid,  emt' 
tina,  separable  as  a  whitish  or  yellowish 
amorphous  powder,  of  a  bitter  taste,  soluble 


(32o) 


ZBO 


in  alcohol,  sparingly  so  in  water  and  ether, 
and  precipitated  by  tannin ;  also  a  peculiar 
add,  cepha^lie  or  ipecacuanhic  acid,  allied  to 
catechin,  formerly  thought  to  be  gallic  acid, 
and  striking  green  with  the  ]>ersalt  of  iron. 
The  following  are  the  tabulated  results  of  two 
analyses,  one  by  Pclletier,  and  the  other  by 
BuchohE : — 

^"^^  Hum.  Cortex. 

Emetina        .                16  115  14 

Odoroiu  fatty  matter     2  traces  S 

Gam       ...        10  5-00  10 

Starch   .                        42  20  OO  18 

Ligneoas  matter    .20  66-60  48 

Noa-«metic  extractive  ...  2*45 

Loss       ...          4  4*80  2 

100  100  100 

BucBOLs's  Analysis. 

Emetic  extractive  (emetina)    .  4*18 

Softrevia 243 

Wax 0-75 

Gum 2517 

Starch 0*00 

Woody  fibre 10-80 

Bitter  extractive  .  .10*12 

Sugar 2-00 

Extractive,  frum  and  starch  extract- 
ed by  potash                 .                .84  80 
Losa 080 

lUOOO 

Emetina,  when  first  discovered  in  1817,  waa 
obtained  in  a  very  impure  state.  Pure  emetina 
is  white,  pulverulent,  and  inodorous,  with  a 
slightly  bitter  taste ;  fusible  at  122°  F. ;  slightly 
soluble  in  cold,  but  much  more  so  in  hot  water. 
The  following  composition  has  been  aasigned 
to  it:  CmHjhjO^N. 

The  best  ipecacuanha  yields  about  1  per 
cent,  of  pure  emetina.  The  microscopical  ap- 
pearances of  ipecacuanha  are  well  marked  and 
characteristic 

The  root  consists  of  an  outer  cortical  por- 
tion and  an  inner  woody  part. 

1.  Cortical  portion.— The  cortical  portion 
mainly  consists  of  colourless  ceUs  filled  with 
starch  corpuscles.  It  is  clothed  with  an  epi- 
dermis composed  of  deep  brown  cells. 

2.  The  medullary  portion  possesses  a  re- 
markable structure,  mainly  consisting  of 
woody  fibres  containing  starch  corpuscles. 
The  extreme  rarity  of  starch  corpuscles  in 
woody  fibre  renders  this  a  very  characteristic 
feature. 

Adulterations. — Other  sorts,  such  as  those 
of  striated  ipecacuanha,  have  been  substituted 
for  the  true  root.  Starch,  chalk,  tartar-emetic, 
and  other  substances  have  been  mixed  with 
the  powdered  substance. 

Irish  Af^e— The  old  Irish  designation  for 
typhus  fever.    See  Fever,  Typhus. 

Iron— Iron  exists  native,  in  the  form  of 
oxide,  carbonate,  Bulx)hide,   &c.,  in  various 


ores  ;  it  is  also  found  in  the  blood,  and  is  one 
of  the  constituents  of  several  natoral  waken. 
The  oxide  of  iron  purifies  water  to  a  oouider- 
able  extent,  and  is  used  in  variotu  filteriof; 
processes.    S^fe  Filters. 

Many  of  the  salts  of  iron  possess  aotiieptie 
and  disinfectant  properties  of  the  Inghat 
value,  and  being  cheap,  are  adapted  f(xnue  ob 
a  large  scale. 

Dr.  Voelcker  declares  spongy  iron  to  be  a 
deodorising  material  of  greater  pover  tbui 
animal  charooaL  Sewage-water  passed  throa^ 
a  filter  of  this  substance  is  said  tobeoon- 
pletely  purified ;  and  this  filtered  water,  ifter 
being  kept  for  six  months,  protected  from  lir, 
has  been  found  to  be  perfectly  sweet  and  6ee 
from  any  fungoid  growth.  The  ipoo^  irm 
is  obtained  by  calcining  a  finely-dirided  iiw 
ore  with  charcoaL 

Of  all  the  different  salts  of  iron  vtiek 
might  be  used  for  disinfecting  pttrpossi>tiie 
sulphate  possesses  at  present  the  most  famm't 
but  the  chloride  and  acetate  mppwx  of  equl 
power,  and  have  the  advantage  of  not  evolr- 
ing  sulphuretted  hydrogen,  which  the  nlr 
phate  in  contact  with  organic  matter  (Mi- 
sionally  does.  Sulphate  of  iron,  eitlMrii 
solution  or  in  substance,  was  the  fitvoinli 
disinfectant  of  Dr.  W.  Bndd,  who  noMf 
mended  its  use  in  typhoid  fever.  {Set  Fkni, 
Ttphoid.)  Experience  has  shown  tbt  it 
really  possesses  some  considerable  Tihie  h 
the  destruction  of  contagious  matttr.  Sk 
DrsiNFECTAjrrs. 

The  different  salts  of  iron  have  been  admii* 
istered  as  poisons  and  as  abortives ;  for  Iht 
latter  purpose,  the  sulphate  is  used  in  FnM^ 
the  muriate  or  perchloride  in  England. 

Iron  moulds  have  been  mistaken  for  tl^ 
of  blood ;  they  can  generally  be  distiBgoiAil 
by  their  brown  colour,  and  by  the  abseaoi« 
all  stiffening  of  the  fibre  in  the  stained  tf^ 
They  are  quite  insoluble  in  water,  and  tte 
ferrocyanide  of  potassiom  test  wiQ  il  «Mi 
show  their  true  nature. 

Various  preparations  of  iron  have  beM 
found  in  the  following  substances,  the  adflif 
ture  having  for  its  object  either  colontiii 
or  increase  of  weight :  Tea,  coffee,  ebioeiTi 
annatto,  jwrter,  tobacco,  snuff,  cayeBi^ 
red  sauces,  potted  meats  <ind  fish,  bol^ 
anchovies.  In  some  of  the  above  small  qii^ 
tities  of  iron  exist  naturally. 

The  soluble  salts  of  iron  respond  to  ^ 
following  tests :  Both  the  forrous  and  femi 
salts  are  not  precipitated  from  add  solatiMi 
by  sulphuretted  hydrogen,  and  ammoniachfif^ 
sulphate  throws  down  a  black  predpitsto  d 
hydrated  sulphide.  The  ferrous  salts  p^  ^ 
grey  or  green  precipitate  of  hydrated  !<*• 
toxide  with  the  alkalies  ;  the  ferric,  similtrij 
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reddlBh-brown  precipitate  of  sesqui- 

ferrocyanide  gives  a  pale  blue  pre- 
th  the  ferrous  salts,  a  bright  blue 
iirie ;  but  the  best  way  to  distinguish 
he  ferrous  and  ferric  salts  is  by 
the  ferridcyanide  of  potash  :  this 
a  bright  blue  precipitate  with  the 
id  no  precipitate  with  the  latter 

I  of  estimating  the  amount  of  iron 
he  ash  of  food,  &c.,  are  given  under 
OLUMETRic  Solutions,  &c 

ion  BewageSce  Sewage,  Uti- 


-The  finest  kinds  of  isinglass 
dd  from  the  inner  membrane  of  the 
l^der  of  the  genus  Acipensery  or 

The  bladder  is  opened,  folded,  and 
id  this  is  the  only  preparation  the 
eoeives.  Good  isinglass  should  be 
drely  soluble  in  boiling  water,  and 
m  should  form,  when  cold,  a  nearly 
itlen,  semi-transparent,  solid  jelly. 
lie  in  weak  acids,  and  this  solution 
ited  by  alkalies.  The  aqueous  solu- 
precipitated  by  spirit  of  the  common 
One  part  of  good  isinglass  dissolved 
five  parts  of  hot  water  forms  a  rich 
jelly. 

t  may  be  distinguished  from  gelatine 
owing  methods : — 
de  of  isinglass  put  into  cold  water 
Mtque,  like  a  piece  of  white  thread, 
lot  swell  out ;  whereas  gelatine  be- 
itparent,  and  enlarge  a  good  deal  in 
lly  made  from  good  ismglass  remains 
test  papers,  and  has  a  slightly  fishy 
ly  made  from  gelatine,  on  the  other 
a  distinct  odour  of  glue  and  an  acid 
If  a  few  grains  of  isinglass  be  burnt 
spoon  until  the  ash  alone  remains, 
11  be  very  small  in  quantity  and  of 
colour ;  while  that  of  gelatine  will 
larger  in  amount  and  white  in  ap- 

Isinglass  agrees  with  a  delicate 
much    better  than   gelatine.      See 

• 

ton — In  practice  this  important  and 
ly  simple  plan  to  prevent  the 
diaeases  is  most  difficult  to  carry 
he  first  place,  epidemics  naturally 
h  the  greatest  virulence  the  poorest 
town,  where  there  is  most  dirt  and 
ing;  secondly,  a  medical  roan  is 
eallnd  in  until   the   disease   has 


already  spread ;  and  thirdly,  he  has  formid- 
able obstacles  to  contend  against  in  the  igno- 
rance and  prejudice  existing  in  all  classes  of 
society  with  regard  to  sanitary  precautions. 
All  medical  men  in  practice  know,  indeed, 
that  it  is  absolutely  impossible  to  isolate  their 
patients,  with  the  exception  of  those  who  have 
roomy  houses,  and  those  who  can  be  induced 
or  compelled  to  go  to  special  institutions, 
such  as  fever  hospitals,  kc.  At  some  future 
time  this  state  of  things  may  be  altered,  viz. — 

1.  Wlien  contagious  hospitals  are  established 
in  every  place,  in  number  and  size  propor- 
tioned to  the  population. 

2.  When  every  individual,  not  having  facil- 
ities in  his  own  home  for  isolation,  shall  V>e 
com|)elled  by  law  to  repair,  when  possible,  to 
such  institution. 

3.  When  in  such  cases  large  powers  are 
given  to  medical  oflEicers  of  health  and  sanitary 
authorities. 

Under  very  favourable  conditions,  isolation 
of  a  fairly  perfect  character  is  of  course  pos- 
sible, and  in  practice  the  following  principles 
should  guide  us  : — 

L  The  patient  must  be  placed  in  an  airy 
ward,  room,  or  tent. 

2.  The  windows  may  be  opened,  but  when 
they  are,  should  be  protected  by  fine  muslin 
or  gauze,  as  it  is  amply  proved  that  flies  and 
other  insects  often  convoy  infection. 

3.  There  must  be  one  or  more  nurses  in 
attendance,  and  these  not  ]>ermitted  to  go  out 
without  a  previous  chan^ie  of  dress  and  a  com- 
plete bath. 

4.  All  the  measures  describeil  under  Disin- 
fection, Contagion,  &c,  must  be  carried  out  to 
the  letter. 

5.  The  ventilation  and  warming  must  be  of 
the  most  perfect  description,  and  so  arranged 
as  not  to  send  streams  of  infected  air  into  the 
house,  or  into  adjoining  dwellings. 

6.  The  nurses,  medical  attendant,  clergy- 
men, and  abmliUely  necessary  visitors^  should, 
on  entrance  into  the  house,  be  given  a  long 
loose  cotton  robe,  well  buttoned  up  round  the 
throat,  and  tight  round  the  wrists.  This  gar- 
ment should  be  put  on  before  seeing  the  pa- 
tient, and  afterwards  well  heated  in  an  oven. 
On  leaving,  the   visitor  should  take  care  to 

,  wash  the  face  and  hands  with  a  little  dilute 
Condy's  fluid.  It  is  indeed  greatly  to  be 
feared  that  medical  men  and  other  visitors 
occasionally  convey  infection  ;  and  as  it  is 
impossible  for  them  to  carry  a  change  of  dress 
with  them,  it  should  be  provided  by  the  pa- 
tient. 
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Jail  ( Jayl)  Fever— 5^  Fever,  Ttphus. 

Jalapa— Tho  dried  tuberoultss  of  Exogo- 
nium  Purga^  or  true  jalap  plant.  It  grows  in 
the  'woods  of  Mexico,  near  Chicanquiaco,  at  an 
altitude  of  nearly  6000  feet  above  the  level  of 
the  sea.  The  only  market  for  it  is  Xalapa, 
from  which  town  it  takes  its  name.  True 
jalapa  is  known  commercially  as  Vera  Cruz 
jalap,  but  another  kind  has  lately  been  intro- 
duced, Tanipico  jcUap, 


Gerber't  A  naJijtix 

r. 

Hard  resin 

78 

Soft  resin 

3-2 

Slightly  acrid  extractive  . 

17-9 

Oummy  extractive   . 

14-4 

GolouriDf;  matter 

8-2 

Uncrystallisable  sofrar 

10 

Gum  with  some  salt* 

15-6 

Bn-Hsorine          .        .        .        . 

8  2 

T^etable  albumen  . 

3  9 

Stareh       .... 

60 

Water       .... 

4*8 

Malic  acid  and  malates  of  p 

ota«h 

and  lime        .        .        .        . 

2  4 

Chlorides  of  calcium  and  potag 

siiim 

14 

Phosphates  of  magnesia  and  li 

me    . 

1-7 

Carbonate  of  lime 

3  0 

Loss 

4-6 

Jalap  . 

1                • 

1000 

GuibourCt  AncUyt 

1*. 

0 

Deiiud 

PalM  Bn*i^ 

laUp. 

nuitcdJKljip. 

Resin       .        .        .        •        1 

TM 

323 

Liquid  sugar  \>j  alcohol  .        1 

900 

16-47 

Brown  saccharine  extract, 

obtained  bj  water 

O-rs 

5;92 

Gum         .        .        .        .        ] 

012 

3-88 

Starch       .        .        .        .        1 

fi-78 

22  69 

Woody  fibre     ...        2 

!l-60 

46^ 

Losi          .... 

3-80 

1-81 

Julap .        .        .      IC 

10*00 

100-00 

The  jalap  tuber  owes  its  activity  as  a  purga- 
tive  to  the  resin  contained  in  it.  This  resin 
(CuHsoOis)  is  insoluble  in  oil  of  turpentine, 
soluble  in  alcohol,  but  only  partially  so  in 
ether,  and  insoluble  in  water.  It  bcoomes 
crimson  from  oil  of  vitriol. 

Jalap  resin  from  the  true  jalap  plant  con- 
tains convolutin  (rhodeoretin),  a  strongly 
purgative  substance,  homologous  with  jalapine 
from  the  fusiform  root. 

It  is  colourless  and  transparent.  It  is  in- 
soluble in  ether,  thus  differing  from  jalapine. 


Jalapine  {C^^s^s)  u  the  chief  wnitiloeBt 
of  spurious  or  fusiform  jalap.  It  is  mMi  ii 
alcohol  and  ether,  and  but  little  lohiUe  ii 
water.  By  acting  on  jalapine  with  slbllBe 
solutions,  salts  of  jalapio  add  are  prodiuei 

The  so-termed  jalapine  of  the  shops  ii  iht 
resin  of  jalap,  extracted  by  spirit  from  ^ 
tuber,  and  afterwards  precipitated  by  Ban 
of  water. 

Adulterations, — Jalap  u  freqaently  idol* 
terated  with  stalks,  spurious  jidap,  Pu«in*i 
rose-scented  jalap,  and  other  inferior  mtL 

Janiper-Berries— The  fruit  of  iht/oi- 
perut  communis,  or  common  juniper-tits. 

These  berries  are  about  the  liae  of  a  pMi  <f 
a  blackish-pnrple  colour,  and  eovered  ty  s 
glaucous  bloom.  They  are  marked  sapcriorif 
with  a  triradiate  groove,  indicating  tin  ii* 
hesion  of  the  suconlent  scales ;  and  inisriolif 
with  the  bracteal  scales,  which  assnmeailil' 
late  form.  They  contain  three  seeds.  /■** 
per-tops  have  a  bitter  terebinthinate  flsT« 
and  a  balsamic  odour.  Juniper-wood  ii  ^ 
tained  either  from  the  stem  or  root  ivisf^ 
berries  principally  contain  xola^t  oH^  f^ 
sugar,  gum,  and  irato*.  They  operattoatli 
urinary  organs,  promote  sweat,  reliefs  ii^ 
lence,  and  provoke  the  catameniiL  Ib  biff 
doses  they  occasion  irritation  to  the  bhdlv 
and  heat  in  the  urinary  passages. 

OU  of  juniper  is  distilled  in  Britsii  &« 
the  unripe  fruit  of  Juniperus  cobmikmi.  ^ 
is  either  of  a  pale,  greeniah-yellowooloti;' 
else  perfectly  colourless.  It  is  ligfatsr  iktf 
water,  and  causes  the  left-handed  rotstiM  » 
polarised  light,  agreeing  in  this  respsei  riA 
French  oil  of  turpentine.  Alcohol  diao!**^ 
with  difficulty.  It  is  a  carburet  of  bjilrof* 
(CioHie),  and  isomeric  with  oil  of  ios^^ 
Hollands  gin  owes  its  flavour  and  dioret* 
properties  to  oil  of  juniper.    See  GiK. 

Jate— Jute  is  obtained  from  Rotttn' 
India,  and  comes  from  the  Corchont  (of*' 
laris.  It  may  be  used  for  the  poipoM* 
mixing  with  linen  or  cotton.  The  fibi«i  <* 
of  considerable  length,  hollow,  and  HaekoA 
and  with  narrowing*  and  constrictiow  ii^ 
tubular  portions,    ^e  Clothing. 
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»— The  aborigines  of  Australia 
Ills,  and  their  flesh  is  considered 
sngaioo  soap,  which  is  far  supe- 
I,  has  recently  been  introduced 
It  is  imported  in  quart  tins, 
who  have  no  knowledge  of  its 
oold  recommend  a  trial.  The 
I  and  "gamey,"  and  it  is  not 
itritive  qualities. 


Kennels  where  a  number  of 
for  hunting  or  sporting  purposes 
I  be  located  at  some  distance 
>r  public  roads.  The  most  in- 
9  as  regards  health  is  the  putrid 
•m  the  horse-flesh  necessarily 
1  in  the  vicinity  of  the  hounds. 
few  horses  will  easily  pass  a 
it  shying  or  rearing,  and  serious 
I  arisen  from  this  cause.  It  is 
that  a  kennel  kept  near  houses 
of  a  public  road  is  a  nuisance, 
lit  with  as  such  by  the  sanitary 
Nuisances,  Putrefaction,  &c. 

I  lightly  cooked,  the  kidney  is 
d  agreeably  sapid,  and  forms  a 
though  an  article  of  difficult 
The  substance  of  the  kidney  is 
y  nature,  and  when  exposed  for 
high  temperature  it  suffers  con- 
raction,  and  becomes  hard,  dry, 
We\j  tasteless.  The  following 
\  its  composition : — 

m  of  Sheep'*  Kidney  (Patek). 

matter  17  250 

r 2  125 

T         ....  MOO 

1  organic  matter  and  loss   1  '325 
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Koumias — A  sort  of  milk  wine  made  by 
fermentation  from  mare*s  milk,  and  an  im- 
portant article  of  nourishment  among  the 
people  of  Tartary.  It  has  recently  been 
manufactured  in  England  for  the  use  of  those 
whose  digestion  is  impaired,  and  is  said  to 
impart  immunity  from  phthisis.  The  follow- 
ing shows  the  results  of  an  analysis  made  by 
Mr.  Wanklyn  of  **full  koumiss"  forty-eight 
hours  old : — 

Jn  100  Parti  by  Weight.  ! 

Water 87  82 

Alcohol 100 

Carbonic  acid 0*90 

Solids 10-78 

100-00 

The  10*78  parts  of  solids  contained — 

Gaseine 3-84 

Lactose 660 

Fat 0-68 

Ash 0Q6 

10-78 

At  (57°  F.  it  had  a  specific  gravity  of  1032. 

This  may  be  compared  with  the  analysis  of 
mare's  milk  made  by  Dr.  C.  A.  Cameron 
(Chemical  News,  xxi.  64) : — 

Average  of  Fourteen  Samples. 

Water 90810 

Fats 1-055 

Albuminoids 1-953 

Sugar 6-285 

Mineral  matters   ....  0-897      i 

100000 

The  solids  in  the  fourteen  samples  varied 
from  8*5  to  11*5  i)er  cent.,  the  fats  from  '6  to 
2*12  per  cent.,  the  caseine  from  1*46  to  2*4 
per  cent.,  the  sugar  from  5 '67  to  6*87  per 
cent.,  and  the  ash  from  *33  to  '44  per  cent. 
The  specific  gravity  was  about  10*31.  Ses 
Milk. 


L. 


r  XrfMtose  {Sugar  of  Milk) 
r  CijHmOuH^,)— This  variety 
»and  solely  in  the  milk  of  the 

vtallises  in  hard  four -sided 
soluble  in  about  six  parts  of 
of  boiling  water,  hence  it  is 

able  than  grape-sugar.     It  is 


not  directly  susceptible  of  the  alcoholic  fer- 
mentation, except  under  the  action  of  dilute 
acids,  which  convert  it  into  grape-sugar. 
When  oxidised  by  nitric  aoid  it  yields  mucic 
and  oxalic  acids.  It  reduces  the  salts  of 
copper,  silver,  and  mercury.  It  produces 
right-handed  rotation  (=  66*4°)  when  sub- 
mitted to  the  action  of  polarised  light. 
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It  is  obtained  by  gently  evaporating  clari- 
fied whey.  The  sugar  crystallises,  and  the 
crystals  are  purified  by  digestion  with  animal 
charcoal  and  repeated  crystallisations. 

Sugar  of  milk  is  chiefly  imported  from  Swit- 
jserland.  Its  principal  commercial  use  is  to  dis- 
guise the  taste  of  medicine.  The  proportion 
in  which  it  exists  in  different  milks,  kc,  will 
be  found  in  article  Milk,  whidt  tee, 

Xiaoto  -  Butyromeier—  Instruments  to 
determine  the  amount  of  butter  in  milk.  The 
lacto-butyrometer  of  Marchand  consists  of  a 
glass  tube,  closed  at  one  end,  of  a  diameter 
of  from  0,010  to  0,012  centimetres.  It  is 
divided  into  three  equal  divisions  (decimetres), 
and  each  of  these  divisions  is  divided  into  ten 
parts,  the  upper  part  being  again  divided  into 
hundreds.  A  decimetre  of  milk  is  placed  in 
the  tube,  and  a  little  potash  added  to  hold  the 
caseine  in  solution  ;  an  equal  bulk  of  ether  is 
then  added,  and  the  whole  agitated ;  next  a 
decimetre  of  alcohol  is  poured  in,  and  the 
tube  is  submitted  to  the  gentle  heat  of  a 
water-bath.  The  butter  rises  in  a  well-defined 
layer  to  the  top  of  the  liquid,  and  the  number 
of  divisions  can  be  read  off,  and  the  amount  of 
butter  per  litre  or  per  pint  ascertained  by  cal- 
culation or  by  the  use  of  tables.  This  method 
of  Marchand's,  it  may  be  remarked,  is  exactly 
on  the  same  principle  as  Mr  Horsley*s.  See 
Milk. 

Z>a€t08cope— An  instrument  invented  by 
M.  Doim6  of  Paris  for  estimating  the  amount 
of  butter  in  milk.  The  lactoscope  is  con- 
structed in  such  a  way  that  the  milk  may 
be  examined  by  means  of  it  in  layers  of  every 
thickness — from  almost  perfect  transparency 
to  complete  opacity.  It  gives  at  once  the 
richness  of  milk,  in  indicating  the  degree  of 
opacity  to  which  the  proportion  of  cream 
stands  in  relation.  It  consists  of  a  kind  of 
eyeglass  composed  of  two  tubes,  sliding  one 
within  the  other,  and  furnished  with  two 
parallel  glasses,  which  approach  each  other 
up  to  contact,  and  separate  more  or  less  the 
one  from  the  other  at  will,  by  means  of  a  very 
fine  screw.  A  little  funnel,  destined  to  re- 
ceive the  milk,  is  placed  at  the  upper  part ; 
on  the  opposite  side  is  fixed  a  handle,  which 
serves  to  hold  the  instrument.  The  tube 
which  screws  within  the  other  forms  the 
anterior  or  ocular  part,  that  to  which  the  eye 
is  applied ;  it  is  marked  with  divisions  to  the 
number  of  fifty,  and  figures  which  indicate 
the  richness  of  the  milk.  A  few  drops  (taken 
from  the  mass  of  the  liquid)  of  the  milk  to  be 
examined  are  poured  into  the  funnel,  and  this 
being  full,  the  ocular  tube  is  turned  from 
right  to  left  until  the  liquid  has  penetrated 


between  the  plates  of  glass  and  collected  tt 
the  bottom.  The  ocular  tube  is  then  toned 
in  the  contrary  direction,  from  left  to  right, 
and  the  observer  looks  through  it  antQ  tiie 
flame  of  a  candle  or  taper  can  be  distingaished ; 
he  then  manipulates  the  glass  until  theligiit 
is  lost  to  view,  ceasing  to  disturb  ths  ^taa 
immediately  on  the  disappearance  of  thsfigiii 
There  now  only  remains  to  read  the  figure  of 
the  division  to  which  the  arrow  marked  on  the 
immovable  tube  corresponds.  ThefoUoviof 
table  shows  to  what  degree  of  richness  or  to 
what  proportion  of  cream,  the  figure  com- 
spends : — 

Table  of  comparative  Richness  of  different 
kinds  of  liilk,  as  indicated  by  the  Degree 
which  they  show  on  the  Lactoscope. 


Aoimal. 


Amoantof 


Cow 
f» 

It 

1* 

Ass 

tt 


Goat 
Woman 


ft 


6  per  cent.  .    . 

6  to  10  per  cent. 
10  to  15      „ 
16  to  20       „ 
Excessively  rich 
Very  weak     .    . 
Good  quality 

Very  weak    .    | 

Rich  .... 
Rich  .... 
Medium  .  .  . 
Weak   .... 


5uBberihon« 


40toS$ 

85  to  30 

S0to2S 

85  to  St 

SOtoU 
IMto  S 

Mto§0 
150tott,or4( 
lictoeeepe. 

10  to  15 

SOtoSS 

80to» 

40toiS 


Xiamprey,  Great  Xdun|ir«y«  tkiK^ 
PetTwnyztm  marinut  of  linMnii)— 1*"  J* 
was  formerly  considered  a  great  deUoey,  W 
is  now  rarely  eaten  in  this  conntrj.  Betn* 
October  and  March  large  numberi  srettf* 
in  the  Thames  and  Severn,  and  sre  test o^ 
to  Holland  as  a  bait  for  cod  and  torbot  ^ 
flesh  of  the  laniprey  is  soft  and  g^^ 
but  extremely  diflficnlt  of  digestion.  Fo^ 
lampreys  are  too  highly  seasoned  to  bs  tW^ 
some  articles  of  food. 

Z«ands,  Zietttii|r  and  Purchase  of- 

Any  local  authority  may  for  the  purposei<rf** 
Public  Health  Act  purchase  or  take  on  ^ 
sell  or  exchange  any  lands,  or  sny  rigbtio. 
over,  or  on  lands,  whether  situated  vitluB ' 
without  their  district ;  they  may  slio  bortp 
any  water-miU,  dam,  or  weir  which  interffl** 
with  the  proper  drainage  of  or  the  ispi^* 
water  to  their  district. 

Any  lands  purchased  by  a  loesl  siitbon|?« 
and  not  required  for  the  purpose  b^  *^ 
they  were  purchased,  shall  (unless  ttey  «• 
let  to  any  person  in  pursuance  of  the  povc* 
in  the  Act  contained)  be  resold  at  the  bo^ 
price  that  can  be  gotten  for  the  same,  tndtke 
proceeds  of  such  resale  shall  be  carried  to  tk« 
account  of  the  fond  or  rate  applicshUbjtbe 
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ttlaaUioriij  for  the  general  purposes  of  the 

idAci-(P.  H.,8L  175.) 

Whh  mpect  to  the  purchase  of  land  by  a 

Mlrathoritj  for  the  purposes  of  the  Act, 

M  fttDoving  regulations  shall  be  observed ; 

iiiiitosay)— 

(L)  TIm  lands  Clauses  Consolidation  Acts, 
m5, 1860,  and  1869,  shall  be  incor- 
porated with  the  Public  Health  Act, 
except  the  provisions  relating  to  ac- 
cess to  the  special  Act. 

(^)  The  local  authoritj,  before  putting  in 
force  any  of  the  powers  of  the  Lands 
Glauses  Consolidation  Act  with  re- 
spect to  the  purchase  and  taking  of 
land  otherwise  than  by  agreement, 
ihaU 
Pablisb  once  at  the  least  in  each  of 
three  consecutive  weeks  in  the  month 
of  November,  in  some  newspaper  cir- 
culated in  their  district,  an  adver- 
tisement describing  shortly  the  nature 
of  the  undertaking  in  respect  of  which 
the  land  is  proposed  to  be  taken, 
naming  a  place  where  a  plan  of  the 
proposed  undertaking  may  be  seen  at 
all  reasonable  hours,  and  stating  the 
quantity  of  land  that  they  require ; 
and  shall  further 
Serve  a  notice  in  the  month  of  Decem- 
ber on  every  owner  or  reputed  owner, 
lessee  or  reputed  lessee,  and  occupier 
of  such  land,  defining  in  each  case  the 
particular  land  intended  to  be  taken, 
and  requiring  an  answer  stating 
whether  the  person  so  served  assents, 
dissents,  or  is  neuter  in  respect  of 
taking  such  land. 

^)  On  compliance  with  the  provisions  of 
this  section  with  respect  to  advertise- 
ments and  notices,  the  local  authority 
may,   if  they  think    fit,  present    a 
petition  under  their  seal  to  the  Local 
Government   Board.      The    petition 
shall  state  the  land  intended  to  be 
taken,  and  the  purposes  for  which  it 
is  required,   and  the  names  of  the 
owners,    leasees,    and   occupiers    of 
land  who  have  assented,  dissented,  or 
an  neuter  in  respect  of  the  taking 
such  land,  or  who  have  returned  no 
answer  to  the  notice;  it  shall  pray 
that  the  local  authority  may,  with 
reference  to  such  land,  be  allowed  to 
put  in  force  the  powers  of  the  Lands 
Clauses  Consolidation  Acts  with  re- 
spect to  the  purchase  and  taking  of 
land  otherwise  than  by  agreement, 
and  such  prayer  shall  be  supported 
bj  such  evidence  as  the  Local  Govem- 
meot  Board  requires. 


(4.)  On  the  receipt  of  such  petition,  and  on 
due  proof  of  the  proper  advertise- 
ments having  been   published   and 
notices  served,  the  Local  Government 
Board  shall  take  such  petition  into 
consideration,  and  may  either  dis- 
miss the  same,  or  direct  a  local  in- 
quiry as  to  the  propriety  of  assenting 
to  the  prayer  of  such  petition ;  but 
until  such  inquiry  has  been  made  no 
provisional  order  shall  be  made  affect- 
ing any  land  without  the  consent  of 
the  owners,  lessees,  and   occupiers 
thereof. 
(5.)  After  the  completion  of  such  inquiry 
the  Local  Government  Board  may, 
by  provisional  order,   empower  the 
local  authority  to  put  in  force,  with 
reference  to  the  land  referred  to  in 
such  order,  the  powers  of  the  Lands 
Clauses  Consolidation  Acts  with  re- 
spect to  the  purchase  and  taking  of 
land  otherwise  than  by  agreement, 
or  any  of  them,  and  either  absolutely 
or  with  such  conditions  and  modifica- 
tions as  the  Board  may  think  fit,  and 
it  shall  be  the  duty  of   the   local 
authority  to  serve  a  copy  of  any  order 
so  made  in  the  manner  and  on  the 
person  in  which  and  on  whom  notices 
in  respect  of  such  land  are  required 
to  be  served : 
Provided  that  the  notices  by  this  section  re- 
quired to  be  given  in  the  months  of  November 
and  December  may  be  given  in  the  months  of 
September  and  October,  or  o/  October  and 
November,  but  in  either  of  such  last-men- 
tioned cases  an  inquiry  preliminary  to  the 
provisional  order  to  which  such  notices  i*efer, 
shall  not  be  held  until  the  expiration  of  one 
month  from  the  last  day  of  the  second  of  the 
two  months  in  which  the  notices  are  given ; 
and  any  notices  or  orders  by  this  section  re- 
quired to  be  served  on  a  number  of  persons 
having  any   right   in,   over,   or  on  lands  in 
common  may  be  served  on  any  three  or  more 
of  such  persons  on  behalf  of  all  such  persons. 
—(P.  H.,s.  176.) 

Any  local  authority  may,  with  the  consent 
of  the  Local  Government  Board,  let  for  any 
term  any  land  which  they  may  possess,  as  and 
when  they  can  conveniently  spare  the  same. 
-(P.  H.,s.  177.) 

The  Public  Health  Act  also  contains  a 
special  provision  empowering  the  Chancellor 
and  Council  of  the  Duchy  of  Lancaster,  if 
they  think  fit,  to  contract  with  any  local 
authority  for  the  sale  of  lands  belonging  to 
tho  Duchy  of  Lancaster.  ~  (P.  H.,  s.  178.) 

For  the  jiowers  of  entry  on  lands,  see 
Sewebs,  &c 
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Irfurd  — The  fat  of  the  pig  melted  by  a 
gentle  heat  and  strained  through  flannel  or  a 
hair  sieve.  The  fat  about  the  loins  yields 
the  whitest  and  hardest  lard.  According  to 
Braconnet  its  composition  is  as  follows : — 

Percent. 

Stearine \     38 

Margarine j 

Elaiae 62 

100 

Lard  is  frequently  adulterated  with  water, 
tallow,  starch,  alum,  caustic  lime,  carbonate 
of  soda,  carbonate  of  potash,  and  salt. 

These  adulterations  are  easily  detected.  A 
gramme  put  in  a  platinum  dish  and  evaporated 
for  six  hours  over  the  water-bath,  and  then 
weighed,  will  give  the  amount  of  water  in  lard. 
The  fat  can  be  estimated  as  in  butter,  as  well 
as  the  salt.  By  boiling  the  lard  in  water,  the 
starch  will  be  dissolved ;  and  in  testing  with 
iodine,  if  starch  be  present  a  blue  colour  will 
be  seen.  If  turmeric  paper  is  put  into  lard, 
and  an  alkali  has  been  added,  the  turmeric 
will  of  course  at  once  become  brown.  Alka- 
lies are  often  added  for  the  purpose  of  taking 
up  water.  Pure  unsalted  lard,  on  being  burnt 
up,  scarcely  leaven  any  residue  ;  thus  all  saline 
substances  commonly  added  to  it  may  be 
estimated  in  the  ash— e.^.,  alum,  carbonate  of 
potash,  common  salt,  &c. 

The  detection  of  tallow  is  somewhat  diffi- 
cult, but  the  following  tests  will  assist  in  deter- 
mining its  presence  :  Pure  lard  always  fuses 
below  100"  F.  (38**  C),  but  if  mixed  with 
tallow,  at  a  much  higher  degree ;  and  hogs- 
lard  when  pure  is  perfectly  white,  when 
mixed  Mrith  tallow,  not  so.  The  specific  gravity 
of  hogs-krd  at  IS**  C.  is  '930,  of  tallow  about 
*913.  Pure  lard  is  entirely  soluble  in  ether. 
In  melting  a  mixture  of  lard  and  tallow,  the 
fat  sputters.  The  odour  of  tallow  can  often  be 
distinguished.  Lastly,  the  **  sinking-point,** 
taken  as  described  under  Butter,  will  be 
found  of  great  value.  Tallow  has  a  sinking- 
point  of  53-3°  C,  lard  one  from  421°  to  453° 
C.    See  Butter, 

Xiatrines  —  See  Sewage,  Removal  of; 
Closets  ;  Urinals,  &c. 

Itaudaanm— igge  Opium. 

iMmvenAet—See  Oils. 

Xokvev—See  AiCiE. 

Z«ead  {Plumbum  —  207  ;  specific  gravity  of 
commercial,  11*36  to  11 '361 ;  specific  gravity  of 
pure  lead,  11*45  j  fusing-point,  617°  F.  =  325° 
0.) — The  main  source  of  lead  is  the  native 
sulphide  (galena);  the  native  carbonate  and 
phosphate  are  met  with,  but  are  unimportant 
sources. 


Galena  is  found  in  this  eountry  in  veini 
traversing  the  primitive  rocks,  partieolarif 
in  the  clayslate  of  Cornwall  and  the  moon- 
tain  limestone  of  Cumberland.  It  is  genenllf 
mixed  with  quarts,  blende,  pyrites,  banc 
sulphate,  fluorspar,  and  argentic  sol^'de. 
The  lead  ore  is  first  submitted  to  mechiuucil 
operations,  and  then  smelted  in  a  reverbentorjr 
furnace.  Large  quantities  of  deleterioaifamei, 
consisting  principally  of  sulphurous  anhydride 
are  given  off.  The  lead  is  subsequently  nb* 
mitted  to  **Pattinson*8  process**  to  extract 
the  silver. 

The  lead  of  commerce  contains  from  96  to 
99  per  cent,  of  the  pure  metal,  mixed  wHli 
iron,  tin,  copper,  and  other  metsli.  Itii 
hardly  ever  perfectly  pure,  but  may  be  ob- 
tained so  by  reducing  the  oxide  left  by  ignti- 
ing  the  pure  nitrate  or  carbonate  of  the  metal. 

The  general  properties  of  lead  are  too  i^ 
known  to  require  description ;  bat  the  adics 
of  air,  water,  and  other  solvents  upon  it  >• 
of  great  importance  in  a  hygienic  point  ol 
view. 

Pure  recently-boiled  water  has  no  sction  co 
lead,  providing  air  be  excluded. 

The  carbonates,  the  phosphates,  ud  tbe 
sulphates  all  exert  a  protective  agen<7(mkid, 
by  forming  an  insoluble  film  on  its  inift*' 
Carbonate  of  calcium,  held  in  solaiioBbTea^ 
bonio  acid,  has  especially  a  grmt  proteetiH 
influence,  the  film  of  insoluble  csi^ob*'' 
being  deposited,  and  preventing  sny  ftftbtf 
action.  The  phosphate  of  aodium  and  tbi 
iodide  of  potassium  have  also  poweneqw^ 
the  calcic  carbonate.  And  lastly,  some  kisv 
of  vegetable  matter  form  insoluble  oompo^''' 
with  lead. 

On  the  other  hand,  pure  water,  weU  »*at» 
and  exposed  to  the  atmosphere,  qnicklyc^ 
rodes  lead.  The  lead  is  first  oxidised  andtii^ 
dissolved,  the  oxide  absorbing  carbonic  afld 
from  the  air,  and  being  deposited  sa  ti>e  IT 
drated  basic  carbonate. 

Nitrites  and  nitrates  in  solution  act  po«(^ 
fully  on  lead,  especially  the  former. 

Ammonia,  the  carbonic  acid  evolved  ft*[ 
decaying  vegetable  matter,  and  acct*tea,  * 
dissolve  lead. 

Hence  it  follows  that  as  most  natonlvi^ 
contain  carbonate  of  lime,  only  minste  ff" 
tions  of  lead  are  dissolved ;  bul^  on  the  otMr 
hand,  rain-water — water  polluted  with  aef<* 
— water  kept  in  tanks  made  of  lead,  with  »• 
or  zinc  fastenings,  whereby  galvanic  ae»* 
being  set  up,  the  salts  lose  their  P***^ 
influence— water  from  tanks  havii^at  th*"*' 
tom  a  rich  vegetable  mud,  may  all  bec^** 
dangerously  contaminated  with  lead. 

All  the  salts  of  lead  are  poisonoai.  W 
are  unintentionally  at  the  bottom  of  iB  ^ 
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amoant  of  chronic  poisoning ;  but  none 
irf  tlMm  are  Tery  Tiolent,  acute  poisons— not 
Mttfy  10  aetiTe  as  people  imagine.  The  ace- 
tate, a  Y%rj  soluble  oommon  salt,  has  been 
pven  in  ao  laige  a  quantity  as  18  grains  for  a 
■Nk  or  ten  days  without  producing  any  seri- 
MB  ijmptoms ;  but  when  the  dose  has  been 
amm.wt—e,g,j  1  or  2  ounces — dangerous 
TBptoms  have  occurred. 

The  acute  symptoms  of  poisoning  by  lead 
ntlniefly  Tiolent  pains  in  the  stomach,  colic, 
nnps  of  the  limbs  and  paralysis,  obstinate 
Mitipation  and  scanty  urine,  sickness  and 
W,  feeble  pulse,  an  anxious  countenance, 
ksd  isoally  a  blue  line  round  the  gums. 

The  ehronic  symptoms  are  constipation, 
«lis,  and  paralysis,  which  usually  commences 
i  the  wrist,  a  blue  line  round  the  gums,  and 
Auninaria^  constant  or  intermittent. 

C9iroiuc  poisoning  by  lead  is  by  far  the  most 
■portant  to  the  hygienist,  both  on  account  of 
ti  frequency  and  with  a  view  to  its  preven- 


hoia  the  author*s  obserrations,  lead  appears 

0  be  eliminated  Tery  slowly  from  the  kidneys, 
■■nig  slow  interstitial  changes  in  these  or- 
U%  which  cannot  in  any  way  be  distinguished 
i  the  later  stagoi  from  the  chronic  desquama- 
ive  nephritis  of  Dr.  Johnson.  In  oattlo 
■oimed  by  lead,  the  author  has  found  casts 
K  the  urine,  and  blindness  from  the  retinitis 
Bi  cztraTasations  in  the  retina,  met  with  in 
h(|^*a  disease.  The  ooma  and  convulsions 
n  alw  rather  the  effect  of  the  induced 
nnia  than  the  primary  action  of  the  poison. 
^  interference  of  the  functions  of  the  kid- 
*y  Vj  lead  without  doubt  causes  the  great 
ivvalence  of  gout  among  plumbers.  Uric 
(id  and  other  excretory  products  collect  in 
kthlood,  for  elimination  is  interfered  with. 
Re  most  common  source  of  lead-poisoning 

1  from  drinking  water  contaminated  with 
»d;  ponibly  a  very  infinitesimal  quantity  is 
nmk  daily,  but  then  when  this  quantity  is 
sbihed  day  after  day  and  year  after  year,  a 
obt  eomes  at  last,  when,  on  account  of  the 
tfj  sbw  way  by  which  lead  is  excreted, 
ifieient  lead  is  accumulated  to  give  rise  to 
iBpioms. 

The  least  quantity  of  lead  required  to  pro- 
Ms  these  symptoms  is  not  definitely  known ; 
cm  only  be  at  present  inferred  that  some 
K^  are  extremely  susceptible  of  the  poison, 
lultt  otiiers  resist  it,  more  or  less  perfectly. 
ff  George  Baker  found  that  Devonshire  colic 
^  heen  produced  from  cider  containing  4^ 
^  of  lead  in  eighteen  bottles, 
^e  persons  are  peculiarly  liable  to  be 
Ifteted  by  very  small  quantities  of  lead.  Dr. 
Tier  rdates  the  case  of  a  military  officer 
^was  attacked  with  paralysis  by  painting 


in  oil.  As  his  servant  always  ground  his 
colours,  cleaned  his  brushes,  &c,  the  poison 
must  have  been  inhaled.  Dr.  Taylor  has 
himself  suffered  from  a  severe  attack  of  colic, 
which  he  attributed  to  sitting  in  a  room  for  a 
few  hours  a  day  in  which  a  large  surface  of 
canvas  for  an  oil  painting  had  been  covered 
with  whitelead  and  drying  oil.  —  (Taylor's 
Principles  of  Jurisprudence,  vol.  i.  p.  296.) 

The  family  of  Louis  Philippe,  when  at 
Glaremont,  suffered  severely  from  drinking 
water  containing  1  grain  of  lead  to  the  im- 
perial gallon.  Adams  states  that  as  little  as 
T^  of  a  grain  has  proved  injurious,  and 
Angus  Smith  showed  that  a  like  quantity  had 
produced  paralysis. 

Water  containing  i^j  of  a  grain  of  lead  to  a 
gallon  should  be  condemned  as  being  unfit  for 
use ;  and  it  is  well  not  to  forget  the  words  of 
Dr.  Richardson:  '^Contamination  of  water, 
both  hard  and  soft,  impure  and  pure,  by  lead, 
is  in  all  parts  of  the  kingdom,  and  under  every 
variety  of  circumstance,  the  cause  or  source 
of  various  obscure  diseases  of  man  (and  also, 
doubtless,  of  the  lower  animals),  of  the  nature 
specially  of  dyspepsia  and  colic.  This  pro- 
position was  abundantly  proved  by  cases  of 
minor  diseases  induced  by  lead-contamination 
of  various  of  the  hard  or  impure  waters  of 
London.'*  From  the  researches  of  Dr.  Roque, 
published  in  the  **  Mouvement  Medical"  (Dec 
1872),  it  would  appear  that  slow  saturnine 
poisoning  in  the  father  or  mother  not  only 
brings  on  miscarriage,  and  causes  great  mor- 
tality among  infants,  especially  during  the 
first  weeks  of  life,  but  may  also  determine  in 
children  convulsions,  idiocy,  imbecility,  and 
epilepsy. 

Iq  the  soft  lake-waters  of  Scotland,  the 
presence  of  a  littlo  vegetable  matter  acts  as  a 
preserving  agent,  by  combining  with  a  portion 
of  oxide  of  lead,  and  forming  an  insoluble  and 
closely-adhering  natural  pigment  which  lines 
the  pipes  and  cisterns.  Few  waters  kept  in 
lead  cisterns  can  be  met  with  which  do  not 
yield  some  trace  of  lead. 

Lead  in  the  arts  gives  rise  to  much  dis- 
ease. 

Artisans  employed  in  the  manufacture  of 
whitelead  frequently  suffer  severely.  In 
French  manufactures,  where  the  powder  was 
ground  dry,  horses,  dogs,  and  even  rats  have 
died  from  the  effects  of  lead.  For  this  reason 
the  carbonate  is  now  almost  universally  ground 
under  water. 

Plumbers,  besides  being  liable  to  gout,  as 
already  stated,  are  affected  with  nausea  and 
tightness  of  the  chest,  followed  by  colic  and 
palsy,  consequent  on  inhaling  volatilised  oxide 
of  lead,  which  rises  during  the  process  of 
casting. 
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A  new  and  recent  source  of  chronic  lead- 
poUoniug  has  been  pointed  out  by  Dr.  O. 
Johnson — viz.,  in  the  manufacture  of  Ameri- 
can overland  cloth.  This  fabric  receives  a 
coating  of  chalk  and  carbonate  of  lead,  and 
in  handling  it  a  fine  dust  is  given  off,  which 
has  caused  several  cases  of  poisoning  amongst 
the  workmen. 

Animals  and  men  are  occasional! j  affected 
by  lead  through  cuiious  aud  unexpected  chan- 
nels—;.^., potmen  in  cleaning  pewter  pots 
(Medical  Gazette,  vol.  xlviii.  p.  1047) ;  a 
trunkmaker  from  handling  vulcanised  rubber 
(Pliarmaceuticul  Journal,  1870,  p.  420} ;  a  tea- 
dealer  placing  pieces  of  tealead  in  his  mouth 
(Taylor,  Principles  of  Jurisprudence,  vol.  i. 
p.  209) ;  cattle  swallowing  the  lead-splashes 
left  on  the  grass  as  the  result  of  volunteers 
firing  at  the  butts  ;*  infants  eating  farinaceous 
food  which  has  been  wrapped  uj)  in  leadfoil 
(op.  rit.)    See  alto  Cosmktics. 

Lead  may  also  gain  access  into  the  system 
from  being  URedas  an  adulterant  to  articles  of 
food -<*.'/.,  chrumate  of  lead  has  been  em- 
ployed for  the  puri>o9e  of  colouring  various 
articles  uf  food,  e8i>ecially  mustard,  coofoc- 
tiimery,  and  snuff. 

Kedlt^nd  has  been  detected  in  annntto, 
while  t})0  acetate  or  sugar  of  lead  is  often 
useil  for  the  adulteration  of  gin,  rum,  port 
wine,  and  sherry.  {See  the  resjwctive  arti- 
cles.) 

Wine  has  been  known  to  prove  poisonous 
from  contact  with  bottles  which  had  been 
cleaned  with  Irnden  shot,  and  earthenware 
glazed  with  litharge  imparts  oxide  of  lead  to 
fat  in  dripping  and  to  acid  liquids.  A  spuri- 
ous tinfoil,  consisting  chiefly  of  lead  faced 
with  tin,  is  much  use<l  for  covering  articles  of 
food.  When  exposed  to  damp  it  undergoes 
chemical  changes,  whereby  carbonate  of  lead 
is  produced. 

Recently,  Professor  Church  of  the  Royal 
Agricultural  College  at  Cirencester  has 
pointed  to  a  danger  resulting  from  the  use  of 
gazogenes  for  prei>aring  aerated  waters.  He 
says :  **  I  have  examined  a  large  number  of 
different  waters — English  and  foreign,  old  and 
new — and  I  find  one  defect  univorsaL  The 
upper  part  of  the  long  glass  tube  (through 
which  the  aerated  liquor  is  forced  from  the 
lower  vessel)  is  fitted  into  a  tube  of  pewter. 
The  aerated  water  stamling  in  this  dissolves 
some  of  its  lead,  and  tlie  first  wineglassful  of 


*  The  author  was  recently  conAulted  in  a  case  in 
which  several  cattle  died  trvm  eatin)?  lumps  of  patot 
which  had  been  placed  on  a  field  to  manure  it.  The 
cattle  died  from  arKmic  poisoning.  The  urine  was 
extremely  albuminous,  and  contained  numerous  epi- 
thelial casts.  Lead  was  detected  in  liver,  kidneys, 
and  brain. 


water  drawn  each  time  that  the  i^ptntu 
has  been  left  to  itself  turns  brown  wbea 
tested  with  hydrosulphuric  add.  Why 
should  not  the  new  tin-lined  lead  tabei  be 
used  for  the  metal  fitting  in  which  the  Utda 
spring  piston  of  these  mschinei  worio?"- 
(Food  Journal.) 

It  has  also  been  detected  in  lemonade,  pro- 
bably from  the  employment  of  citric  add 
impregnated  with  lead. 

Te9U.—A  liquid  containing  lead,  on  beii% 
acidulated  and  then  treated  with  a  solntioiiof 
sulphuretted  hydrogen,  either  throwi  down 
a  black  precipitate  or  exhibits  a  brovn  dii- 
coloration ;  by  this  discoloration  a  very  mimte 
trace  of  lead  can  be  estimated  by  a  f^ 
metric  method  described  under  WAiD'ASi- 

LYSIS. 

A  solution  of  chromate  of  potash  added 
to  a  liquid  containing  lead  throwi  do*n 
the  yellow  chromate  of  lead  (1  grtmDe  of 
chromate  of  lead  =  *683  of  oxide).  Honl^T 
says  that  this  test  will  detect  TwVn  F*'^^ 
a  grain  of  lead. 

Iodide  of  potatnum  produces  in  solotioai 
of  lead  a  yellow  precipitate  ot  iodide  of  kw, 
soluble  in  boiling  toater,  and  deposited  Id  ^ 
brilliant  scales  on  cooling  (1  gramme  of  lodiu* 
of  lead  =  -452  of  lead). 

A  deposit  of  metallic  lead  may  be  ohtaisN 
by  placing  a  little  of  the  solid  nitrate  or  esr 
bonute  on  a  sovereign,  drenching  it  ^ 
hydrocJiloric  acid,  and  then  touching  it  with 
a  piece  of  zinc  Lead  may  often  be  extracted. 
thus  from  the  evaporated  residues  of  «*t* 
without  the  use  of  sulphide  ofhydrogt^ 

Sulphuric  acid,  or  either  of  the  siW** 
tulphateSf  when  added  to  a  solution  of  kad, 
produces  a  dense  white  precipitate  of  jrifW' 
of  lead,  insoluble  in  water,  and  turns  hhd<' 
brownish  black,  according  to  the  qnasti^t 
with  a  weak  solution  of  ndphid*  of  osiiwt^ 
by  which  it  is  distinguiahed  from  the  efln** 
spending  white  precipitates  of  tulfkatt  n 
baryta  and  slrontia.  Ten  grains  of  inlphidi 
of  lead  are  equal  to  8*637  grains  of  kid,  u' 
equal  to  about  16  grains  of  acetate  of  kad(<vl 
gramme  of  sulphide  =  '8637  of  lead). 

Lead  may  be  separated  from  organic  fltt* 
by  evaporating  the  liquid  to  dryness,  deftrof 
ing  the  organic  matter  by  carboniiiDg  iki  x' 
then  heating  the  residue  with  nitrie  sod; ' 
sulphuric  acid  may  be  used  to  carbcNUM*  ^ 
then  the  resulting  sulphate  of  lead  ditfolrN 
out  by  carbonate  of  soda  or  acetate  of  tV 
monia,  and  the  usual  tests  applied. 

Lead  in  organic  lolids  may  be  sepantsd  M 
a  process  conducted  exactly  on  the  as* 
principles.  All  these  operations  are  beat  ^ 
formed  in  porcelain  dishes,  as  lead  attach 
platinuDL 
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-The  OM  of  lead  pipes  in  the 

of  water,  and  the  danger  arinng 

iiiree,  hare  been  already  commented 

ielo  LsAD.    The  water  is  not  alone 

mI  more  or  less,  but  rata  have  been 

gnaw  through  the  pipes.    Biany 

at  present  in  use  to  obviate  this 

ion  of  the  water  by  lead.     Dr. 

marises  them  thns  : — 

with  tin;  but  Calvert's  experi- 

that  both  extra-tinned  and  ordi- 

lead  piping  gave  up  lead  to  the 

now  used  in  Manchester. 

h  better  plan  is  by  having  a  good 

pe  enclosed  in  a  leiad  pipe,  as  in 

mi.    If  the  tin  is  good,  it  is  little 

id  the  strength  of  the  pipe  is  in- 

lile  bends  and  junctions  can  be 

>iii  destroying  the  continuity  of 

)  metal,  viz.  lead,  bismuth,  and  tin. 

inous  coating  (M'DougaU's  patent). 

us  gums,  resins,  gutta-percha,  and 

These  would  probably  be  efiS- 

g  interior  of  pipes  with  lead  sul- 

ttling  the  pipes  in  sadium  sulphide 

inutes.    The  sodium  sulphide  msy 

r  boiling  sulphur  in  liquor  sodse 

patent). 

snd  grease  with  whitelead  (!)  has 

sd,  also  resin  and  arsenic  ! !    Both 

jeetionable. 

h  of  coal  tair. 

—  Leather  is  well  adapted  for 
Mmntries  where  cold  north  winds 
it,  since  no  wind  blows  through 
>f  sheepskin  or  buffalo -hide  are 
nries  in  Canada,  and  jackets  made 
'  material  are  in  common  use  in 
rtary,  Persia,  and  the  Danubian 
Leather  should  be  well  tanned, 

any  marks  of  corrosion  or  attacks 
The  thin  kind  should  be  perfectly 

Clothino. 


I  —  In  the  process  of 
lather,  lime  and  yellow  orpiment 
arsenic)  are  employed,  and  these 
ause  the  workers  considerable  in- 
.  Insome  cases  ecchymoses  invades 
iie  hand,  and  it  presents  a  tume- 
snoe,  more  especially  near  the 
of  the  fingers ;  and  in  others,  the 
^casion  an  ulceration  of  the  skin 
Msively  painful.  This  ulceration 
ipears  if  the  men  leave  olff  work 
but  it  is  very  liable  to  return, 
n  would  seem  to  be  quite  a  local 
leneral  health  appears  unafiFected. 
Dg  of  oilsldn  gloves  has  been  re- 


commended as  a  preventative,  but  the  men 
evince  but  little  inclination  to  act  upon  this 
hint. 


(the  Allium  porrunif  Linn.) — ^The 
juice  of  this  vegetable  contains  an  acrid  vola- 
tile oil,  which  possesses  strongly  irritant  and 
excitant  properties,  and  is  said  to  be  capable 
of  dissolving  phosphatic  calculi.  The  general 
properties  of  the  leek  are  intermediate  be- 
tween those  of  the  onion  and  garlic.  In  nutri- 
tive value  it  is  far  inferior  to  the  potato. 

Zjeei,  Conrt  of —The  court  leet,  or  view 
of  frankpledge,  is  a  court  of  record  held  once 
in  the  year,  and  not  oftener,  within  a  parti- 
cular hundred,  lordship,  or  manor,  before  the 
steward  of  the  leet,  being  the  king's  court, 
granted  by  Charles  to  the  lords  of  those  hun- 
dreds or  manors. 

A  custom  in  a  court  leet  for  a  jury  to  exa- 
mine weights,  &c.,  and  to  destroy  the  light 
ones,  is  good.  Wilcock  r.  Windsor,  3  B.  and 
Adol.,  43.— (Present  State  of  Common  and 
Statute  Law,  Petersdobff,  iii.  p.  440.) 

Zaegal  Prooeedings— Any  local  autho- 
rity may  appear  before  any  court,  or  in  any 
legal  proceeding,  by  their  clerk,  or  by  any 
officer  or  member  authorised  generally  or  in 
respect  of  any  special  proceeding  by  resolution 
of  such  authority,  and  such  person  being  so 
authorised  is  at  liberty  to  institute  and  carry 
on  any  proceeding  which  the  local  authority 
is  authorised  to  institute  and  carry  on  under 
the  Public  Health  Act.— (P.  H.,  s.  259.) 

But  although  it  is  perfectly  legal  for  an 
inspector  of  nuisances  or  a  medical  officer  of 
health  to  prosecute  and  conduct  a  case  when 
authorised  so  to  do  by  a  local  authority,  all 
such  matters,  unless  under  very  exceptional 
circumstances,  should  devolve  upon  the  clerk. 

In  proceeding  by  or  against  a  local  autho- 
rity, the  name  of  the  authority  need  not  be 
proved.— (P.  H.,  s.  200.) 

Demands  below  £50  may  be  recovered  in 
the  county  courts.— (P.  II.,  s.  261.) 

No  rate,  order,  proceeding,  matter,  or  thing 
made  or  done  or  relating  to  the  execution 
of  the  Public  Health  Act,  shall  be  vacated, 
quashed,  or  set  aside  for  want  of  form,  or 
(unless  otherwise  expressly  provided  by  the 
Act)  be  removed  or  removable  by  certiorari 
or  any  other  writ  or  process  whatsoever  into 
any  of  the  superior  courts. 

l^vided  that  nothing  is  to  prevent  the  re- 
moval of  any  case  stated  for  the  opinion  of  a 
superior  court,  or  of  any  rate,  order,  convic- 
tion, or  thing  to  which  such  s^jecial  case  re- 
ktes.— (P.  H.,  s.  2G2.) 

No  justice  of  the  peace  is  to  be  deemed 
incapable  of  acting,  although  he  bo  a  member 
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of  Uie  local  authority,  or  liable  to  contribute. 
-(P.  H.,  8.  258.) 

Any  false  evidence  on  oath  under  the  Public 
Health  Act  is  punishable  as  perjury.— (P.  H., 
B.  263.) 

All  offences  under  the  Public  Health  Act, 
and  all  penalties,  forfeitures,  costs,  and  ex- 
penses under  the  said  Act  directed  to  be 
recovered  in  a  summary  manner,  or  the  re- 
covery of  which  is  not  otherwise  provided  for, 
may  be  prosecuted  and  recovered  in  manner 
directed  by  the  Summary  Jurisdiction  Acts 
before  a  court  of  summary  jurisdiction.  The 
court  of  summary  jurisdiction,  when  hearing 
and  determining  an  information  or  complaint 
under  the  Act,  shall  be  constituted  of  two  or 
more  justices  of  the  peace  in  petty  sessions, 
sitting  at  a  place  appointed  for  holding  petty 
sessions,  or  of  some  magistrate  or  officer  for 
the  time  being  empowered  by  law  to  do  alone 
any  act  authorised  to  be  done  by  more  than 
one  justice  of  the  peace  sitting  at  some  court 
or  other  place  appointed  for  the  administra- 
tion of  justice. — (P.  H.,  s.  251.) 

Any  complaint  or  information  made  or  laid 
in  pursuance  of  the  said  Act  shall  be  made  or 
laid  within  three  months  from  the  time  when 
the  matter  of  such  complaint  or  information 
respectively  arose. 

The  description  of  any  offence  under  the 
said  Act  in  the  words  of  the  Act  shall  be 
sufficient  in  law. 

Any  exception,  exemption,  proviso,  excuse, 
or  qualification,  whether  it  does  or  not  accom- 
pany the  description  of  the  offence,  may  be 
proved  by  the  defendant,  but  need  not  be 
specified  or  negatived  in  the  information ; 
and,  if  so  specified  or  negatived,  no  proof  in 
relation  to  the  matters  so  specified  or  nega- 
tived shall  be  required  on  the  part  of  the 
informant.— (P.  H.,  s.  252.) 

The  local  authority  may  if  they  think  fit 
cause  legal  proceedings  with  regard  to  nui- 
sances to  be  taken  in  any  superior  court  of 
law  or  equity,  if  in  their  opinion  summary 
proceeding  would  afford  an  inadequate  remed  v. 
-(P.  H.,  8.  107.) 

In  case  of  an  action  against  the  local 
authority,  due  notice,  &c.,  must  be  given  as 
follows : — 

A  writ  or  process  shall  not  be  sued  out 
against  or  served  on  any  local  authority,  or 
any  member  thereof,  or  any  officer  of  a  local 
authority,  or  person  acting  in  his  aid,  for  any- 
thing done  or  intended  to  be  done  under  the 
provisions  of  the  Public  Health  ^^ct,  until  the 
expiration  of  one  month  after  notice  in  writ- 
ing has  been  served  on  such  local  authority, 
member,  officer,  or  person,  clearly  stating  the 
cause  of  action,  and  the  name  and  place  of 
abode  of  the  intended  plaintiff,  and  of  his 


attorney  or  agent  in  the  cause ;  and  on  tbe 
trial  of  any  snch  action,  the  plaintiff  shall  Dot 
be  permitted  to  go  into  evidence  of  any  earn 
of  action  which  is  not  stated  in  the  notice  10 
served ;  and  unless  such  notice  is  proved,  tbe 
jury  shall  find  for  the  defendant. 

Every  such  action  shall  be  commeaeed 
within  six  months  next  after  the  accndag  of 
the  cause  of  action,  and  not  af tenrardi,  ud 
shall  be  tried  in  the  county  or  place  vbcn 
the  cause  of  action  oocurred,  and  not  dw* 
where. 

Any  person  to  whom  any  such  notice  of 
action  is  given  as  aforesaid  may  teoderamotdi 
to  the  plaintiff,  his  attorney  or  agent,  at  aoy 
time  within  one  month  after  service  d  lodi 
notice,  and,  in  case  the  same  be  not  aeeepted, 
may  plead  such  tender  in  bar ;  and  in  cue 
amends  have  not  been  tendered  u  aforeeaid, 
or  in  case  the  amends  tendered  be  insnffieial^ 
the  defendant  may,  by  leave  of  the  court)  tt 
any  time  before  trial,  pay  into  court  voder 
plea  such  sum  of  money  as  he  may  tbink 
proper  ;  and  if  ui>on  issue  joined,  or  nponaBj 
plea  pleaded  for  the  whole  action,  the  juj 
find  generally  for  the  defenduit,  or  if  the 
plaintiff  be  nonsuited  or  judgment  be  fj^ 
for  the  defendant,  then  the  defendant  i^ 
be  entitied  to  full  costs  of  suit,  andbfe 
judgment  accordingly. — (P.  H.,  s.  264.) 

The  local  authority  and  their  offioereare 
protected  from  personal  liability. 

No  matter  or  thing  done,  and  so  oontnet 
entered  into  by  any  local  authority  or  jco^ 
board  or  x>ort  sanitary  authority,  and  M 
matter  or  thing  done  by  any  member  of  eVT 
such  authority,  or  by  any  officer  of  nA 
authority  or  other  person  whomsoever  aetiig 
under  the  direction  of  such  authority,  ah*"! 
if  the  matter  or  thing  were  done  or  the  cof 
tract  were  entered  into  bona  fide  for  the  Ji^ 
pose  of  executing  the  Public  HealUi  M 
subject  them  or  any  of  them  perswiallyi* 
any  action,  liability,  claim,  or  demand  wb^ 
soever ;  and  any  expense  incurred  by  eiy 
such  authority,  member,  officer,  or  otk* 
I^erson  acting  as  last  aforesaid  shall  be  bei>* 
and  repaid  out  of  the  fund  or  rate  wp^t^ 
by  such  authority  to  the  general  purpoiee  ■ 
the  said  Act. 

Provided  that  nothing  in  this  section  eW 
exempt  any  member  of  euiy  such  satiicn9 
from  liability  to  be  surcharged  with  tj* 
amount  of  any  payment  which  may  be  dif 
allowed  by  the  auditor  in  the  acoounte  et 
such  authority,  and  which  such  met^ 
authorised  or  joined  in  authorising. -(?•  ° ' 
s.  265.) 

For  legal  proceedings  for  the  abstemeit* 
nuisances,  for  the  recovery  of  penaliJee  •■• 
rates,  He  Nuisances,  Penaltiss,  Batr 
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M|  or  Vegetable  Caeeine 

bj  iti  diiooTerer,  Braeannot.  It 
itrogenoQfl  matter  of  the  pulses, 
taioted  from  peai  or  from  almonds 
the  pulp  of  the  crushed  seeds  in 
for  two  or  three  hours.  The  un- 
rtion  is  strained  off  by  means  of 
le  turbid  liquid  is  allowed  to  de- 
reh  which  it  holds  in  suspension. 
keted  and  mixed  with  dilute  acetic 
ita  flocculent  precipitate  is  thus 
ch  must  be  collected  on  a  fQter 
It  is  then  dried,  powdered,  and 
st  in  alcohol,  and  afterwards  in 

is  associated  in  the  seed  with 
quantities  of  potassic,  calcic,  and 
losphates.  It  may  be  coagulated 
ike  the  caseine  of  milk ;  hence 
make  a  kind  of  cheese  from  peas 

It  is  very  prone  to  decay,  and 
he  sourness  and  irritating  effect  of 
«r  it  has  been  kept  a  little  time. 
le  in  boiling  water,  cold  alcohol, 
at  cold  water  dissolves  it  in  con- 
antity.  It  is  precipitated  from 
ited  solutions  by  the  addition  of 

I  contain  about  one-fourth  of  their 
^mine. 

The  fruit  of  the  Cilrus  Limonum 
le,  a  native  of  Asia,  cultivated  in 
f  Europe.  There  are  two  varie- 
one  the  juice  is  sweet,  while  i^ 
.  is  remarkable  for  its  acid  pro> 

lice  possesses  valuable  antiscor- 
rties,  and  made  into  lemonade, 
\  refreshing  beverage.  The  rind 
volatile  oil  and  bitter  principle, 
)r  it  useful  as  an  aromatic  and 
See  Lehon   akd  Limb  Joice; 

md  Zaime  Jnioe — Since  these 
»  nearly  identical  in  their  compo- 
les,  it  will  be  convenient  to  con- 
ogether. 

emon  juice,  as  met  with  in  com- 
efly  prepared  in  Sicily  or  the  "West 
s  mixed  with  brandy  or  whisky  in 
on  of  about  1  oz.  of  spirit  to  10 
i  oUtc  oil  is  poured  on  the  top. 
the  juice  is  simply  boiled  without 
but  that  to  which  brandy  has 
is  less  liable  to  spoil.  Sugar  in 
m  of  half  its  weight  is  also  added 
its  taste.  Good  lemon  -  juice 
for  at  least  three  years,  but  bad 
eeomes  turbid,  then  stringy  and 
I,  and  the  citric  and  malic  acids 


decompose,  glucose  and  carbonic  acid  being 
formed. 

According  to  Proust,  lemon- juice  consists  of 
citric  acid,  1*77;  malic  acid,  gum,  bitter  ex- 
tractive, '72;  and  water,  97*51.  Its  specific 
gravity,  as  ordered  by  the  British  Pharma- 
copoeia, is  1*039,  and  the  amount  of  citric  acid 
in  one  fluid  ounce  on  an  average  should  be 
32*5  grains.  **  Mr.  Stoddart  points  out  that 
the  specific  gravity  is  too  high  for  the  quantity 
of  acid  stated.  There  may,  however,  be  other 
ingredients.  He  gives  himself  the  specific 
gravity  as  1*040  to  1*045,  and  the  citric  acid 
as  39  to  46  grains  per  ounce  (citric  acid,  CgHg 
O7)."— (Pabkes.) 

Harkness  examined  the  juice  expressed  from 
two  varieties  of  lemons— viz.,  Palermo  and 
Messina— with  the  following  results  : — 

Palerma         MomIda. 
Ounces  of  Juice  yielded 

by  100  lemons*    .        .     108  96 

Specific  grarity  of  Juice    1044.85  1038*66 

Percentage  of  citric  acid        8*12  7^ 

Percentage  of  ash  .                0*289  OSOI 

A  hundred  parts  of  the  ash  of  the  juice  of 
Palermo  lemons  gave — 

Sulphuric  acid         ....  10-69 

Carbonic  acid  16*83 

Chlorine 0*81 

Phosphoric  acid      ....  6*74 

Ferric  phosphate    ....  1  'SS 

Lime 8*89 

Magnesia 3*02 

Potash 47*84 

Soda 3-82 

Silica 0*72 

Loss 0-42 

lUO-00 

The  juice  of  the  lime  contains  a  larger  quan- 
tity of  citric  acid,  but  less  gum.  The  following 
shows  the  i-esults  obtained  by  Mr.  Cooley  from 
an  examination  of  three  different  samples  of 
limes : — 

W.  Indies.  JanuUciL  8.  AfHoi. 

Sp.  gr.  Of  Juice     .1041-30  1044  18  1044  90 

P.  cent,  citric  acid        7  S6           8  6(>  8*50 

P.  cent.  ash.        .        0  321         0*401  0*364 

Mr.  Stoddart  states  that  the  standard  for 
lemon-juice  of  the  Board  of  Trade  is  a  specific 
gravity  of  10*30  without  spirit,  and  30  grains 
of  citric  acid  per  ounce. 

Dr.  Parkes  examined  two  samples  of  lemon* 
juice,  with  the  following  results  : — 

After  separation  of  the  oil  and  carefully 
evaporating  down,  a  brownish  fragrant  ex- 
tract  was  obtained,  the  amount  of  which  was 
7  •!  86  and  7  *1828  per  cent.  On  being  inciner- 
ated, an  alkaline  whitish-grey  ash  wsa  left ; 
and  if  the  alkalinity  was  neutralised  by  a 
standard  acid,  it  corresponded  to  *15  grains  of 
citric  acid  per  cent.    The  ash  was  '52  and  *53 
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par  cent,  reapeetirelj,  uid  of  thia  '3S  ware 
■oluble  nits;  th«  potaih  wni  "12  per  oeot. 
(4  gTvin  &n  ounce),  uid  tb«  piiosphoric  ftcid 
wm  008  per  cent.,  or  "OM  B™n«  per  ounce. 
Tlie  total  nciditT  (  =  citrio  »dd,  C(H^)  wu 
4  61  End  fi'36  per  c«nt,  or  on  >D  average 
nearly  ^i  gnuna  of  citiie  ooid  (CiHgO;)  per 

lu  eviponting  lemon-jnice  down,  >houlJ 
the  operation  be  oanied  too  fur,  the  eitnot 
iidecompoieJ ;  aDd&ocordJDgtaMT.  Stoddart, 
■uwtone,  carboDia  edd,  and  caibouio  oxide  and 
pjrrocitric  acid  alt  foniieJ. 

Lemon  or  lime  juice  ii  refrigerant,  antiioor- 
butic,  nnd  furniebea  e.  very  agreeable  and  ra- 
freshiDg  beverage.  It  ia  tueful  for  aUajing 
■ickneu,  and  ia  ikdaptod  for  lithic  acid  depoaita. 
Id  poiioning  b;the  alkaliei  nod  their  carbon- 
atei,  the  vegetable  acida  are  the  antidotea. 
Lemon-juica  ma;  vtth  adviuitaga  be  odminia- 
tered  in  caaes  ot  poiaoning  by  narcotic  aub- 
itancea — auch  aa  opium,  to. — after  the  poiaon 
hai  been  removed  from  ihe  atoniach  to  ooun- 
tenct  the  effecta. 

It  ia  ordered  b;  the  Merchant  Shipping  Act 
(1S67),  that  after  the  *bip  baa  been  at  aea  ten 
daja,  I  oz.  of  lime  or  lemon  juice,  miied 
vrith  I  OE.  of  lugni  and  )  pint  of  water,  be 
aarved  out  to  tlie  crew  between  the  bouia 
of  twelve  and  one  in  the  day.  Since  ttu*  Aot 
came  into  operation,  acorvy  in  tho  merchant 
ahipi  of  thii  couotr;  hu  diminiabed  more 
than  70  per  cent,  {let  Statiatici  of  the  Sea- 
men'a  Hoapital).  The  juice  ia  in  the  first 
inatanee  eiamined  in  the  laboratory  of  the 
Inland  Revenue  aa  to  apeciGc  gravity,  amount 

other  cbeap  acida,  &c  It  ia  then,  under  diiec' 
tion  of  the  cnstoma'  officers,  mixed  in  bond 
with  10  perceut.  of  rum.  bnmdy,  gin,  whiaky, 
or  hoIlaDda,  and  kept  in  lionJ  until  requireil 
for  abipment 

Faditioui  Lemon-Jitice. — I.  Citric  acid,  1^ 
oz. ;  carbonate  of  potaaaa,  45  gra- ;  white  angar, 
24  01.;  oold  water,  1  pint :  diaaolve,  add  the 
yellow  peel  of  a  lemon,  and  in  twenty -four  houiB 
■train  through  a  hair  aieve  or  piece  of  roualin. 

2.  Same  aa  laat,  but  uaing  IG  or  16  dropa  of 
oil  of  lemon  to  flavour,  inatead  of  the  lemoD- 

Many  inbititutei  for  lime-juice  are  uaed. 
Citrie  acid  or  citrate  of  potaah  are  the  best. 
Nitrate  of  potaah  atanda  the  loweat  in  value. 

AdvlUratiom. — Much  of  the  lemon  and  lime 
juice  commonly  aold  ia  adulterated  with  tar- 
taric, auiphnric,  hydrochloric,  and  nitric  acids, 
and  afterwarda  flavoured  with  ml  of  lemons. 

Tariaric  ,1  rid. —Dilute  the  sample,  and  it 
the  juice  be  turbid  filter  it.  Add  a  solution 
of  acetate  of  potaaainm,  end  atir  briskly  with- 
out tooehing  the  lidea  of  the  veeiel  with  the 
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atirrer,  and  leave fortwentj.four boon 
if  tartaric  acid  be  pteeent,  preeiiutatia 
tartrate  of  potaaainm  will  take  phoi. 

Sulphuric  .J (id.— Dilute  the  filter 
with  a  few  drop*  of  bydiochloTia  aok 
aolulion  of  chloride  of  barium  ii 
Sulphate  of  bariam  in  the  (onn  ef 
precipitate  will  ba  thiown  down  if  i> 
acid  be  preaent. 

Hgdrodtloric  Aeid.—Teit  with  ni 
ailver  and  >  few  drop*  of  dilute  nib 
A  white  inaolable  pred|ntata  iadi 
chloride. 

Nitric  acid  ia  a  very  rare  adultacat 
preaence  maybe  determined  by  any  n 
melboda  given  under  Water. 

Tho  citric  acid  may  be  determined  1 
of  a  itandiird  aolution  of  cauatio  an 

ACIDIHETBT,  &0. 

Oil  of— S«  Oils. 


-The  aeed  of  the  Em 
natural  order  LcguniiHOta, 

They  are  grown  and  eaten  in  all  pai 
world,  and  when  they  can  be  digea 
conaidered  highly  nutritioua.  They 
aiderably  smaller  than  an  ordinary  ] 
are  abaped  like  a  double  convex 
fig.  52). 


Flg.tl. 
The  fallowing  ahowa  their  oompcttl 

■Nilr^cnoq,  Baiter         .        .       . 

Blareh,  la. 

Celluloie 
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re  hargtlj  employed  in  the  prepara- 
nMMrevaUfUa  and  ervalenta.    The 
■  matter  of  the  pnliei  is  called 
See  Xjbouminb,  Peas,  &o. 

•  {Ixbctuea  ecUiva)  —  Supposed  to 
e  of  the  East  Indies,  but  largely 
in  Europe.  The  lettuce  forms  a 
,  digestible,  cooling,  and  agreeable 
is  occasionally  boiled.  It  contains 
lice  which  possesses  mild  soporific 
and  is  known  as  lactucarium  or 


nir  —  Levelling  is  that  branch  of 
which  determines  the  inequalities 
th's  surface,  and  ascertaius  the 
ights  of  places  above  a  certain  lino, 

datum  line,  equidistant  from  the 
the  earth.  Levelling  is  determined 
of  an  instrument  called  the  spirit- 
sin  its  simplest  form  is  **a  glass 
d  at  both  ends,  containing  some 
i  liquid— such  as  alcohol,  chloro- 
Iphuret  of  carbon— and  a  bubble  of 
nbe  itself  having  a  slight  curvature, 
murds,  the  air-bubble  places  itself 
lest  point  in  the  tube,  and  a  tan- 
le  upper  internal  surface  of  the 
lat  point  is  horixontal.''  When 
t  of  the  bubble,  then,   is   in  the 

the  tube,  the  instrument  is  pro- 
ited. 
)f  levelling  to  the  sanitary  engineer 

It  enables  him  to  lay  down  sewers 
oper  declivity,  gives  him  the  heights 
I,  determines  the  watershed  of  the 
d  has  a  variety  of  applications  with 
water -supjly  and  other  matters, 
down  drains,  and  taking,  generally 
short  levels,  the  ordinary  spirit- 
nted  in  a  frame  having  two  slits 
igles  to  each  other  at  either  end, 
ind  to  answer  very  fairly.  To  use 
oent,  the  bubble  is  adjusted  at  the 
elevating  or  depressing  one  of  the 
I,  the  tube  is  then  level,  and  by 
rough  the  slits,  the  level  line  may 
d  any  diitance. 

e  extended  surveys,  the  Dumpy 
r.  Gravatt,  or  a  similar  instrument, 

(see  fig.  53). 

spirit-level  attached  by  screws  at 
telescope  B  C ;  by  means  of  these 
in  be  adjusted,  in  order  to  place  a 

its  middle  point  parallel  to  the 
imation  of  the  telescope.  A  small 
the  object-end  B  of  the  telescope, 
i  smaU  transverse  level  used  to 
ther  the  horisontal  cross -wire  is 
ontaL  The  diaphragm  of  the  tele- 
iins  one  horizontal  and  two  parallel 


vertical  cross- wires  **  (see  fig.  54).     **B  is  the 
object-end  of  the  telescope;  C,  the  eye-piece ;  6, 


Fig.  63. 

the  milled  head  of  the  pinion  by  which  the  inner 
tube  is  drawn  in  and  out;  c  e,  screws  for  adjust- 
ing the  diaphragm,  so  as  to  bring  the  horizon- 
tal cross-wire  exactly  to  the  line  of  eollima- 
tion  or  axis  of  the  telescope.  D  D  is  an 
oblong  plate  or  flat  bar  fixed  on  the  top  of  the 
vertical  axis  E ;  to  this  plate  the  telescope  is 
connected  by  adjusting  screws  at  e{  c^  by 
means  of  which  the  line  of  coUi- 
mation  is  placed  perpendicular 
to  the  vertical  axis.  The  ver- 
tical axis  is  hollow,  and  turns 
upon  a  spindle  fixed  to  the 
upper  parallel  plate  F;  that 
spindle  is  continued  downwards, 
and  attached  to  the  lower  parallel  plate  G  by 
a  ball-and-socket  joint.  The  vertical  axis  is 
set  truly  vertical  by  means  of  the  plate  screws 
//.  A  compass  is  generally  carried  in  D  D.** 
— (Professor  Rankins.) 

There  are  various  other  forms  of  levels, 
such  as  Troughton's,  the  Y  level,  &c. 

The  actual  operation  of  levelling  is  per* 
formed  by  aid  of  the  spirit-level  and  of  the 
lei^tling ' staff.  The  old  levelling- staff  was 
provided  with  a  vane,  which  was  slid  up  and 
down  the  staff  by  the  staffman,  according  to 
the  directions  of  the  leveller.  But  the  staff 
usually  used  now  is  a  **  rectangular  wooden 
rod,  having  a  face  2  or  2J  inches  broad,  on 
which  is  painted  in  a  bold  conspicuous  manner 
a  scale  of  feet  divided  into  tenths  and  hun- 
dreds, commencing  at  the  lower  end  of  the 
staff.*'  The  staff  when  in  use  must  be  held 
exactly  vertical,  and  is  read  either  through 
the  telescope  or  the  sights  of  the  leveL  The 
readings  of  the  staff  are  called  **  sights.** 

When  two  sights  only  are  taken  from  one 
station — one  with  the  staff  upon  a  point  whose 
level  has  been  ascertained,  and  the  other  with 


J 


the  itaff  upon  »  point  whu»«  lercl  i>  ;Bt  to  ba 
uurtaiuod— iii<^  fDniK-r  ii  called  the  "  buk- 
*ight,"4irL..  i  "foreiight."    If  the 

bMk-^:^i   !  .  -.    .  :]..[  J  I  -  -.  »nd 

if  tbi^itr.  itfjkUifrom  the 

former  [wint  to  th«  iatit-r. 

When  the  kveli 
taken  with  tbe  k" 
U,  m*k«  > 


■ighU,  each  ii*  foraiight  nlitinlj  to  tlit  pn- 
ceding  light,  ud  >  buk-nght  nUtinl;  U 
tbe  foUowing  one.     For  exucple  lif.  S)- 


kt  tlie  point  msrkeil  1 

to  thut  at  B,  and  >  buk-sight 

that  at  the  point  2,  and  to  on." 

"  Whm  the  leveller  hai  to  curry  his  level 

holda  Ilia  itaft  ctendily  at  C,  uuly  making  it 
face  "bout.  The  levellor  ud'jinci;^  to  D,  uti 
up  and  odjuita  liia  levrl,  takes  thv  Grat  back- 
aight  C  c',  luiil  pruceeiln  u  before.  G  «  repre- 
mdU  the  poaition  of  the  atafC  when  the  laat 
foreaight  ii  tnkeu  from  I>.  Tlie  ntnff  ia  held 
tliere  until  the  leveller  hu  moved  on  and 
planted  hia  level  at  a  third  itatioo,  and  ao 

Tbe  aection  ia  meniareil  b;  the  ehiun  in  the 
uiual  way.  In  crosiing  itrenmi,  the  eiiatiug 
level  of  tbe  aurfuce  of  the  water  ia  taken,  and 
tlie  Uvcla  of  tbo  bottom  are  taken  by  aound- 


Tha  Egiires 
which  ia  moit  CO 


entered  in  tba  field-book, 
liaotly  divided  into  leven 


la  headed  aa  follui 
fortai^Ut.    f-ill,   reduced  level.  dUtance,  de- 
■eriptioD  of  object. 

Aa  an  eiamplo  of  A  simple  calculation  of 
levcla,  a  w«ll  waa  distant  from  IL  -village  300 
feet,  the  length  of  iho  foresight  waa  :;0  feet, 
tbe  buck-MiKht  6.  The  toUl  dcMcent,  then, 
from  tba  well  waa  20-6,  or  16  feet,  and  aa 
thia  descent  takoi  place  for  300  feet,  the  de- 
aeontfor  s  foot  was  ,i,  of  15  feet— it,  05 
feet,  or  6  in  eVftJ  lOO  feet. 

I^bruiea— By  the  LibrnrioB  Amendment 
Act.  IS71  (M  A  33  Viot.  o.  71,  s.  1),  urban 
aanitary  authoritius^re  empowered  to  execute 
the   general  Acta  relating  to  librariei   and 


pubit,  found  in 
body,  but  eapecially  tl 
corporit,   \m,.-- 


Gnt  four  apedea  limit  tbemselves  tc  tbt  it- 

Ti  Bxh  touting  56)— Thuutbiii« 
common  and  con  eqnent  y  the  ramt  mp^ 
tant  variety      J      a  n  1  f   mjl™ 

to  2  luiei     It 
bein^  e    ngat<.d  poTtmbnai, 


FJB.  68, 
loBM  in  feeding  eauaea  great  itcIiiM"  t*  * 
akin.  It  ia  osuaUy  found  amoogit  tha  W* 
of  tbe  clothing,  wheis  it  also  depcaitiitot^ 
which  are  orystallina,  abininc  raUe"*"' 
opaque  bodlM. 
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homm  (fig.  57).— These  purasites 
t  MtonUhing  rapidity.  They  are 
than  the  body  louse,  the  legs  are 
portion  to  the  sixe  of  the  body, 
Mnen  is  distinctly  divided  into 
U,  separated  from  each  other  at 
>y  deep  notches.     They  produce 


J^ 


i 


r 


*t 


f 


^\ 


1  which  fluid  abundantly  exudes, 

Dome  glued  together,  and  cnistA, 

cuticular  debris  or  exuvise  of 

I  the  remains  of  epidermis  are 

Ttut  (fig.  58)  has  in  proportion  to 
ti  broader  body  than  either  of  the 
ns  of  lice.  It  is  *  *  shield  "-shaped. 
Ml  not  appear  to  be  any  distinct 
separation  between 
its  thorax  and  ab- 
domen. It  is  found 
in  the  hair  of  the 
pubis,  armpits,  scro- 
tum, perinwum, 
anus,  and,  in  ex- 
treme cases,  in  the 
eyebrows ;  it  is, 
however,  never  dis- 
It  grasps  the 


«    «    ' 


J 


68. 

9  hair  of  the  head, 
hairs  with  its  forelegs,  and  ad- 
ly  that  it  is  difiScult  to  remove  it 
<ctingthe  hair. — (AlTKBN.) 
ce  of  pediculi  is,  as  a  general 
nation  of  dirty  habits,  but  occa- 
are  found  on  cleanly  people,  who 
in  the  first  place,  from  sleeping 
ds,  using  dirty  water-closets,  or 
I  and  brushes,  and  in  many  other 
I.  With  ordinary  care,  clean 
key  should  happen  to  be  unfor- 


tunate enough  to  become  affected,  rapidly  get 
rid  of  them. 

Persons  whose  skins  nre  liable  to  constitu- 
tional skin-diseases  in  which  watery  or  secret- 
ing eruptions  prevail,  are  much  more  subject 
to  the  attacks  of  lice  than  others.  Children 
attending  schools  where  thert  is  an  insufii- 
ciency  of  space  often  become  attacked  from 
close  contact  with  children  so  diseased.  This 
is  one  of  the  many  dangers  which  arise  from 
overcrowding,— an  additional  argument  for 
plenty  of  space  being  allowed  in  schools  for 
each  individual. 

Zdoheiui  —  Several  lichens  are  eaten  in 
Arctic  regions,  where  during  the  greater  part 
of  the  year  no  other  food  is  procurable.  Ice- 
land moss  [Cetraria  Icelandica)  and  reindeer 
moss  {Cladonia  rangiferina)  are  examples  of 
these.  The  former  contains  as  much  as  from 
27  to  31  per  cent,  of  starchy  matter,  and  the 
latter  about  5  per  cent.  Two  species  of 
lichen — the  Oyrophora  probotcidea  and  O, 
ero*a— furnished  the  tripe  de  Roche  <»f  our 
Arctic  navigators,  which  was  their  chfof  food 
in  time  of  scarcity.— (Letheby.) 

Franklin's  party,  however,  who  subsisted 
for  some  time  on  this  diet,  became  miserably 
thin,  and  at  last  the  weed  was  thoroughly 
nauseous  to  all,  and  produced  diarrhobu 
amongst  several. 

If  the  lichens  be  deprived  of  their  bitter 
principles  by  soaking  first  in  an  alkaline  lye, 
and  then  in  cold  water,  they  may  be  made  to 
yield  a  palatable  food.  The  RoceUa  tinctaria^ 
the  Variolaria  oi'dna^  the  Lecanora  tariarea, 
&c.,  when  ground  into  paste  with  water  mixed 
with  putrid  urine  or  solution  of  carbonate  of 
ammonia,  and  left  for  some  time  freely  ex- 
posed to  the  air,  furnish  the  archil  litmus 
and  cudbear  of  commerce— very  similar  sub- 
stances, differing  chiefly  in  the  details  of  their 
preparation. 

Ziiebig's  Extract  of  Metit—See  Meat, 
Extract  op. 

Zdg^ht— This  principle  is  a  necessary  ele- 
ment in  the  development  of  organised  beings, 
and  iu  its  absence  all  the  higher  classes  of 
plants  and  animals  languish  and  etiolate ;  for 
where  there  is  deficient  light  in  dwellings, 
other  unfavourable  conditions,  such  as  defi- 
cient cubic  space  and  impure  air,  are  generally 
present  as  well,  so  that  there  is  a  combination 
of  imhealthy  influences.  That  any  artificial 
light  should  take  the  place  of  the  solar  rays, 
or  exert  the  same  influence,  is  in  the  highest 
degree  improbable,  since  the  direct  rays  of 
the  sun  are  great  remedial  and  preventive 
agents  in  certain  diseases,  such  as  scrofula, 
phthisis,  rickets,  &c. 
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In  dwellings  it  inuit  be  remembered  that  1  piatorwat«r«(S2'<IiHolT««IS'25gniiu. 
every  opening  which  leU  in   light  is  also  a  "            **      ^2»       "        i-r      " 
ventilator;  thus  the  wretchedly  small  win- 
dows of  many  cottages  are  to  be  condemned.  ^^  *^«  burning  of  Ume,  carbonic  acid  ii  giren 
Light  is  more  essential  to  the  period  of  growth  ^^  abundantly ;  but  owing  to  the  nstare  of  the 
than  to  that  of  maturity  ;  hence  all  nurseries,  ^ «e^  ^"^^  carbonic  oxide  and  sulphuroui add 
schools,  or  places  where  children  are  congre-  *»*«  ™*»®^  "^^^^  ^^    Tramps,  &c ,  who  hn 
gated  should  be  supplied  with  lar^e  windows,  thoughtlessly  slept  m  the  neighbourhood  of  s 
and  the  best  aspect  chosen  for  the  house—  ^»irnmg  limekiln  during  a  cold  mght,  h*w 
vir.,  the  south-easterly-so  that  the  sun  may  ^^^  suffocated  by  the  respiration  of  tiw« 
strike  on  both  sides.  vapours. 

The  sun  and  all  artificial  lights  are,  so  to  ^"*«  ^**  ^^^  recommended  for  the  p^l^ 

si)eak,  ventilators ;  for  no  sooner  is  a  lamp  lit,  IP^  ^^  absorbing  carbonic  acid  fn>m  the  iff, 

or  a  sunbeam  allowed  free  access  to  a  room,  «»^  ^^«^»8  *>«"  advised  that  some  be  conitsntJj 

than  currents  of  air  are  esteblished.  ^^V^  ^^  *^®  sleeping  apartments.    Dr.  An^ 

The  sun,  again,  is  a  disinfector,  not  only  S°^»^^'  however,  experimented  on  theponfy- 

producing  orone  under  certain  circumstances,  »°K  «J  vitiated  air  by  this  means,  and  it  wu 

but  also  drying  up  foetid  matters.  ^^""^^^  ^^**  *^«  «>«'»  '"  '^^^^  *^®  P'ff  ~ 

Artificial  lights-such  as  gas,  candles,  and  *"f^   7"  rendered    too  uncomfortable  for 

lamps  fed  with  oils,  &c. — used  in  well-venti-  ^"v  "^®* 

lated  rooms,  cannot  be  proved  to  be  injurious ;  Javier  speaks  of  lime-water  and  milk  u  la 

but  used  to  a  great  extent  in  badly-constructed  a^^tidote  in  poisoning  by  arsenous  add,  ud  n 

workshops,  where  there  is  not  sufficient  venti-  ^^®  absence  of  more  appropriate  antidotei, 

lation,  they  rapidly  deteriorate  the  air,  heat  Hme-water  may  be  administered  in  poiiouit 

the  room,  and  injure  the  health  of  the  work-  ^y  *"«  common  mineral  and  oxalic  »adi 

men.     An  artificial  light  should  be  steady,  Lime  added  to  water,  sewage,  &c,m a  jm* 

toned  down  by  tinted  or  ground  glass  globes.  Purifying  agent.     5ec  Watkr,  Sewaok 

and  bright  enough  to  read  by  with  ease.    Lights  ^*'"«  "  largely  used  for  the  purpo«  of 

that  flicker  and  are  insufficient  strain  the  eyes  P^nfying  coal-gas.     During  the  passage  rf  the 

and  injure  the  sight ;  but,  as  before  said,  it  is  «*»  *^«>«g^  ^^t  J»"»«-P^"fi«"»  co^d-^  lot- 

by  no  means  established  that  property-arranged  '^  -^ilphuretted  hydrogen,  carbonic  add,  iJ. 

artificial  lights  cause  any  injury.   PubUcbuUd.  pl^ocyanogen,  and  cyanogen  and  nHAthahm 

ings  are  preferably  lighted  from  the  ceiling,  and  t^!"™®  "*  ^^•^  ^'  ?^  I™  *•  *  T"^n:. 

each  burner,  when  connected  with  an  up-cast  .   ^™?  ?"*y  ^^^f"  ^^^^^^^  ^\^  "^^ 

ventUating  shaft,  aids  in  purifying  the  air.  impurities,  which  can  be  detected  by  the  te* 

See  SuNfiTBOKE,  Ventilation,  &c.  ^^^^  above. 

T  6«VA.    -n-  »  V  I  *             X             *        •iu  Lime,  Carbonate  of  (CaCO).  —  Thii  f«i» 

Zagnui— Pig  slights  are  catenas  a  fry  with  .*       ,.            /       «  xl     i_          ^t 

the  animaVs  liver.     A  food  is  prepared,  called  ,    .,           .1        x     ?.    **        f  ,1.  **  #       u 

"  faggots,"  from  bullock',  and  .beep's  light.  "^   *"?«  f""^^' ,   ^"  ^^^  cirrtJlme  fam  * 

mixed  with  bullock',  Uver.  constitute,   c^cartc^   qwr   »^ij^ 

Statuary  marule  is  the  more  pnmitiTS  aid  tt- 

Ziignin-5ee  Cellulose.  teemed  limestone.  CkafJk,  found  exteniiTdyii 

lame  {CaLe^  CaO)— Lime,  or  quicklime,  is  the  South  of  England,  oonatitutes  the  nsMt 

made    from    chalk    (carbonate  of    lime)    by  of  secondary  rocks.      There  are  variou  ethff 

strongly  heating  it,  so  as  to  drive  off  the  car-  forms  of  carbonate  of  lime,  called  by  minevd' 

bonic  acid.    For  use  in  the  arts  a  kind  of  wind-  ogists  stalactUic  carbonate  of  lime,  odiUy  f^ 

furnace  called  a  kiln  is  employed.     It  is  quite  lite,  marl,  and  tufa.    The  following  are  the 

white  when  pure.     A  solution  of  it  has  an  tests  for  chalk  : — 

alkaline  reaction,  and  yields  a  white  precipi-  It  effervesces  with  acids,  and  dissolves,  wiA 

tate  with  oxalate  of  ammonia,  and  it  soon  only  a  slight  residue,  in  diluted  hydrochkiii' 

absorbs  carbonic  acid  if  exposed  to  the  air.  acid.      This  solution,   when    supenatantld 

Lime,  if  previously  slaked,  dissolves  in  dilute  with  iM>lution  of  ammonia,  gives,  on  the  M' 

hydrochloric  acid  without  effervescence ;  and  tion  of  oxalate  of  ammonia,  a  copiou  vhilB 

if  this  solution  be  evaporated  to  dryness,  and  precipitate.     The  salt  formed  by  disiohiiC 

the  residue  redissolved  in  water,  only  a  very  the  prepared'chalk  in  hydrochloric  add,  if  vff 

scanty  precipitate  forms  on  the  addition  of  dered  neutral  by  evaporation  to  diyneas,  aai 

sacchamted  solution  of  lime,  showing  the  pre-  redissolved  in  water,  gives  only  a  scanty  jt^ 

sence  of  traces  of  alumina  and    magnesia,  cipitate  on  the  addition  of  saccharated  solvtict 

Lime  reacts  powerfully  on  vegetable  colours  of  lime,  showing  its  freedom  from  any  eowi* 

as  an  alkali.     It  is  slightly  soluble  in  water,  derable  quantity  of  silica,  alumina,  oxidtoi 

According  to  Mr.  Phillips —  iron,  magnesia,  or  phosx>hate  of  lixne. 
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C^oride  of,  or  Chlorinated  Lime. 
mmeraial  chloride  of  lime  is  not 
kride,  which  may  be  readily  made 
afigiDg  hydrochloric  acid  with  car- 
i  lime,  but  a  compound  of  hydro- 
^loride,  and  h3rdrate  of  lime, 
laige  scale,  chlorine  gas  is  conducted 
ft  leaden  tube  into  a  chamber  made  of 
■andstone,  in  which  dry,  fresh-slaked 
nrtnged  on  trays.  The  lime  is  con- 
igitated  by  means  of  iron  rakes,  the 
«f  which  pass  through  boxes  of  lime 
the  walls  of  the  chamber. 
te. — Partially  soluble  in  water.  On 
ion  of  oxalic  acid,  chlorine  is  copi- 
lived  and  oxalate  of  lime  dep<Mited. 
to  the  air,  it  attracts  carbonic  add, 
jrpochlorous  add,  and  is  thereby  con- 
to  a  mixture  of  carbonate  of  lime  and 
of  ealdum,  the  latter  of  which  deli- 
When  heated,  it  evolves  oxygen  gas, 
IS  also  chlorine  gas,  and  becomes  con- 
ito  a  mixture  of  chloride  of  calcium 
ste  of  lime,  which  has  no  bleaching 
8.  Good  samples  of  commercial 
of  lime  should  contain  on  an  average 
dI  of  available  chlorine, 
nbstance  is  extensively  used  for  its 
I  and  disinfecting  properties. 
rery  valuable  for  destroying  putrid 
id  diecking  putrefaction.  Its  action 
■retted  hydrogen,  ammonia,  and  hy- 
urat  of  ammonia  (substances  evolved 
podng  animal  matters)  can  be  readily 
lated.  Applied  to  foul  ulcers  or  se- 
or  employed  to  prevent  the  putrefac- 
xnrpses  previously  to  interment,  to 
he  odour  in  privies,  sewers,  drains, 
(-rooms,  stables,  &c.,  chlorinated  lime 
mni  extremely  usefuL  For  further 
CD  its  disinfecting  properties  the 
referred  to  the  article  on  Chlobine, 
to  that  on  Disinfectants. 
SI  of  chlorinated  lime  or  soda  is  the 
idote  for  poisoning  by  sulphuretted 
,  tufphide  of  ammonia,  sulphide  of 
I,  and  hydrocyanic  acid. 
Ikerchief  moistened  with  a  solution 
le  of  Hme  applied  to  the  mouth  and 
effectuaUy  preserve  any  one  from 
a  of  sulphuretted  hydrogen, 
s  of  poisoning  by  chlorinated  lime, 
nr  albuminous  liquids,  milk,  flour- 
r,  oil,  or  mucilaginous  drinks,  and 
miting.     Carefully  avoid  the  use  of 

StUpkaU  of  (native)  (CaS042HjO). 
-of-Paris  consists  of  the  above  de- 
its  water  by  heat.     It  is  used  to 
»  various  articles  of  food,  and  us  a 


test  for  determining  the  presence  of  oxalic 
acid  in  tartaric  acid. 

Iiime»— The  fruit  of  the  Citrus  Limetta. 
Smaller  and  smoother  than  the  lemon.  The 
rind  is  very  thin,  and  the  juice  extremely  acid. 
It  is  largely  used  in  the  preparation  of  citric 
add.  Lime-juice  is  extennvely  used  on  boanl 
ship  for  its  antiscorbutic  properties.  See 
Lime  and  Lemon  Juice,  &c. 

Xanen* — A  textile  fabric  made  of  the  liber 
fibres  of  the  Linum  usitatissimum,  or  common 
flax.  It  conducts  heat,  and  absorbs  water 
slightly  better  than  cotton ;  is  remarkable  for 
the  smoothness  and  softness  of  its  texture, 
and  is  hence  highly  esteemed  in  temperate 
climates  as  an  agreeable  article  of  clothhig  for 
use  next  the  skin. 

Starch  is  often  used  to  give  glossiness.  This 
may  be  readily  detected  by  iodine,  and  re- 
moved by  the  first  washing. 

Linen  is  often  sophisticated  with  cotton. 

Cooley  gives  the  following  methods  for  de- 
tecting this  admixture : — 

**L  A  small  strip  (a  square  inch,  for  in- 
stance) of  the  susx)ected  cloth  is  immersed  for 
two  or  three  minutes  in  a  boiling  mixture  of 
about  equal  parts  of  hydrate  of  potassium  and 
water,  contained  in  a  vessel  of  silver,  porcelain, 
or  hard  glass  ;  after  which  it  is  taken  out  and 
pressed  between  the  folds  of  white  blotting- 
paper  or  porous  calico.  By  separating  eight 
or  ten  threads  in  each  direction  their  colour 
may  be  readily  seen.  The  deep  yellow  threads 
are  linen,  the  white  or  pale  }  ellow  ones  are 
cotton, 

"  2.  A  small  strip  of  the  cloth,  after  having 
been  repeatedly  washed  with  rain  -  water, 
boiled  in  the  water,  and  dried,  is  immersed 
for  one  or  two  minutes  in  sulphuric  acid.  It 
is  then  withdrawn,  carefully  pressed  under 
water  with  the  fingers,  washed,  immersed  for 
a  few  seconds  in  ammonia,  solution  of  car- 
bonate of  potassium,  or  solution  of  carbonate 
of  sodium,  again  washed  with  water,  and 
dried  between  filtering-paper.  By  this  treat- 
ment the  cotton  fibres  are  dissolved,  while  the 
linen  fibres  are  merely  rendered  thinner  and 
more  translucent,  according  to  the  duration 
of  the  experiment.  After  a  short  immersion 
the  cotton  fibres  appear  transparent,  while  the 
linen  fibres  remain  white  and  opaque." 

The  fibres  of  flax,  as  seen  beneath  the  micro- 


*  Philostratus  woald  wear  no  garment  made  of  the 
skin  of  an  animal  that  died  of  any  disease — he,  in 
fact,  after  a  lime  rejected  all  animal  clothing,  using 
linen  alone. 

*'  I  clothe  myself  with  this  fleece  of  the  earth, 
not  shorn  from  the  sheep's  buck,  but  springing  up 
purely  from  the  pure,  being  a  gift  of  water  and  earth, 
even  made  of  linen." — (Pbilostratus's  Appolonlus 
Tyoneus,  Blount's  translation.) 
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•cope,  are  round,  straigbti  and  jointad.      See 
Clothing,  Cotton,  &c. 

Xiinseed—The  Reeds  of  Linum  tuitatiesi- 
mum  (Linn.)    Cultivated  in  Britain. 

The  seed  is  small,  oval,  oblong,  flattened 
and  pointed  at  one  end,  dark  brown  and 
shining  on  the  surface,  and  white  within. 
The  flour  or  meal  of  linseed  consists  of  the 
seeds  ground  and  deprived  of  their  oil  by  ex- 
pression, and  the  cake  reduced  to  powder. 

The  seeds  contain  about  20  per  cent,  of  a 
fixed  oil  and  mucilage,  together  with  the  ordi- 
nary constituents  of  the  seeds.  The  oil  is 
found  in  the  kernel,  the  mucilage  in  the  enve- 
lope or  testa  of  the  seed.  The  fixed  oil  has  a 
specific  gravity  "93.  It  rapidly  absorbs  oxy- 
gen from  the  air,  and^orms  a  varnish,  called, 
on  this  account,  a  dryitvj  oil. 

It  contains  palmitine,  perhaps  stearine,  with 
a  glyceride  of  linolcic  acid  (CieUssOs)— the 
latter  in  a  much  greater  quantity. 

The  cake  left  after  expressing  the  oil  (lin- 
seed-cake) is  now  largely  used  for  feeding 
cattle  {ftee  OiL,  Linheed). 

Linseed -meal  is  often  adulterated  with  brariy 
clay^  and  sawdust.  These  admixtures  may 
readily  be  detected  by  means  of  the  micro- 
scope. The  microscox^ical  characters  of  lin- 
seed are  as  follows  : — 

The  seed  is  covered  by  four  coats  or  tunics. 
The  outer  coat  contains  the  mucilage.  It  is 
composed  of  a  single  layer  of  very  large  hex- 
agonal cells.  The  second  coat  consists  of 
round  thick- walled  cells,  enclosing  granular 
matter,  and  also  in  a  single  layer.  The  third 
membrane  is  made  up  of  longitudinal  and 
transverse  fibre.  The  fourth,  of  squarish 
cells,  cncla<tiiig  masses  of  a  resinous  colouring 
matter.  Tlie  substance  of  the  seed  itself  is 
made  of  cells  enclosing  starch  and  oil  glob- 
ules. 

Boiling  water  extracts  from  24  to  25  per 
cent,  of  ground  linseed  seeds,  alcohol  from 
38  to  39  per  cent. 

Linseed-mcal  leaves  from  4  to  5*25  per  cent, 
of  ash. 

Ziiqueur — It  will  not  be  necessary  for  us 
to  devote  much  space  here  to  the  considera- 
tion of  this  class  of  stimulants,  since  the  prin- 
cipal ones  are  fully  described  in  separate 
articles,  and  few  have  any  special  action  of 
their  own.  A  liqueur  may  be  defined  as  being 
**  a  stimulating  beverage  composed  of  weak 
spirit  aromatised  and  sweetened." 

Noyeau  is  flavoured  with  the  kernels  of  the 
peach,  apricot,  cherry,  or  with  bitter  almonds. 

Maraschino  derives  its  flavour  from  cher- 
ries. 

Mirschtposser  is  also  preparetl  from  cherries. 
The  cherries  are  bruised  amd  allowed  to  fer- 


ment, the  stones  and  keraeli  beiog  lud  ti 
welL 

Anisette  is  flavoured  with  aniseed  and  cori- 
ander. 

KiimmH  consists  of  sweetened  spirit  fla- 
voured with  cumin  and  caraway  seeds. 

Par/ait  amour  contains  a  number  d  uo- 
matics— tf.j7.y  lemon -peel,  dimamon,  row* 
mary,  cloves,  mace,  cardamoms,  and  onage 
flower- water.    See  Absinthium. 

Ziiquorioe  —  The  underground  item  or 
rhizome,  fresh  and  dried,  of  a  plant,  Olyefr" 
rhiza  glabra,  a  native  of  the  south  of  ^in^ 
cultivated  in  this  country  at  MitchaminSuiTef 
and  other  places.  Liquorice  is  met  vith  in 
the  form  of  a  powder,  pharmacopoeial  extittt, 
foreign  extract,  pipe  -  liquorice,  and  Fo1lt^ 
fract  lozenges.  The  powder  is  the  rvk 
ground  and  pulverised  ;  the  foreign  extncl 
is  extensively  imported  from  Spain,  l^% 
France,  &c.,  under  the  name  of  Hiptcna- 
juice,  or,  according  to  the  countriei  {n* 
whence  it  is  brought,  SpMUsh  or  Italian  JTOfti 
Solazzi  juice  is  most  esteemed.  The  SpuMk 
extract  is  prepared  in  Catalonia  from  0.  pb*. 
bra,  while  the  Italian  is  obtained  in  CaUbn 
from  O,  echiiiata.  It  is  usually  imported  to 
the  form  of  cylindrical  rolls  or  iticb  •* 
veloped  in  bay  leaTM.  When  pure  itiililick 
and  dry,  with  a  glossy  fracture  and  a  iweettk 
taste,  and  is  completely  soluble  in  water.  flP* 
sail  gives  the  composition  of  a  hundred  purti 
of  the  fresh  root,  a  hundred  parts  of  the  nsdi' 
corticated  powder,  and  a  hundred  piHi* 
the  decorticated  powder  as  follows  :-* 
The  Fi-esk  Root. 


Glycyrrhlxine 

• 

8« 

Gum 

• 

26-W 

Matter  soluble  in  i 

alcohol,  chiefly 

resia    . 

•■75 

Albumea 

It: 

Starch      . 

r.ii 

Woody  fibre    . 

13-31 

MoLsture 

380 

Ash  3-07  per  cent 

•                • 

• 

*•• 

Total 

. 

• 

ioi5 

The  Undecorticatfd  Povdtr. 

Qlycyrrhizine 

•        • 

• 

iH» 

Gum 

43  9» 

Matter  soluble  in 

alculiol, 

chioflj 

a    nA 

resin    . 

•                          a 

!•«• 

Albumen 

1*« 

Starch      . 

U^ 

Woody  fibre    . 

15  J» 

Moisture 

•                            « 

• 

4l» 

Total 

• 

■                • 

iS5 

The  Decorticated  Powder 

01yeyrrhis:ne 

u« 

Qum 

JTl 

Resin 

0-? 

Albumen 

H 

Starch     . 

9SS 

AVoody  fibre 

V^» 

Moisture 

1-4 

Total 


»« 
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ihiooi  jields  35*2  per  cent,  of  ex- 
drj,  15  per  cent.;  19*3  per  cent,  of 
t  oomiflts  of  liquorice-sugar, 
iume  (liquorice-Bugar)  ib  an  uncrys- 
ngar  not  susceptible  of  vinous  f  er- 

» 

lents  composing  the  root  are  shown 
sroscope  to  consist  of  woody  fibre, 
ts,  and  cellular  tissue.  Most  of  the 
I  cellular  tissue  are  filled  with  small 
icorpoacles. 

ow  colour  appears  to  reside  in  the 
a  and  dotted  ducts. 
iions, — Sago,  rice,  turmeric,  wheat- 
irroot,  potato  starch,  Indian-corn, 
^latine,  cane-sugar,  chalk,  and  in 
copper.  A  chemical  examination 
tract,  a  determination  of  the  ash, 
rosoopical  examination  cannot  fail 
these  matters. 

I — Prepared  by  the  united  influence 
er,  ammonia,  and  either  potassa  or 
1  Boctlla  Unetorinj  Lecanora  tar- 
my  of  the  other  tinctorial  lichens 
yielding  archil,  by  a  process  similar 
d  for  archil,  except  that  chalk  or 
Paris  is  generally  used  to  form  the 
:h  u  moulded  into  cakes  and  dried. 
EK8.)  Soluble  In  both  water  and 
\m  blue  colour  is  reddened  by  acids, 
ired  by  the  addition  of  alkalies, 
paper  is  extensively  used  in  the 
as  a  test  for  acids, 
is  sometimes  used  for  colouring 
«tionery. 

Liver,  as  a  food,  is  a  highly  nitro- 
vtance,  apt  to  disagree  with  those 
lelicate  stomachs.  Its  composition 
i: — 

tUiom  of  the  CaJ/'s  Liter  (Piten). 

ions  matter                .  20  10 

3-58 

rdrates  (amjloid  matter)  .  0  46 

latter 1  04 

72-33 

}rated  foie  graSy  so  greatly  esteemed 

7,  is  obtained  by  subjecting  the 

ipecial  process  of  feeding  in  a  dark 

reby  the  liver  becomes  enormously 

id  loaded  with  fat. 

tjumtum  of  Foie  ffrat  (Pates). 

loas  matter  13-75 

M-5T 
rdrates  (amjloid  matter)  .  0*4U 

alter 2-58 ' 

2270 

100  uo 

Borrowing  Powers  of  Ziooal 

'mm — Urbatt  aad  rural  authorities, 
joint  boards  and  port   sanitary 


authorities,  under  the  Public  Health  Act, 
1875,  and  the  local  board  of  health  of  any 
main  sewerage  district,  and  any  joint  sewerage 
board  constituted  under  any  of  the  Sanitary 
Acts  eidsting  when  the  said  Public  Health 
Act  was  passed,  have  i>ower  to  borrow  and 
reborrow  on  the  credit  of  any  fund  or  rate 
applicable  by  them  to  the  purposes  of  the 
Act,  or  on  the  credit  of  sewage -land  and 
plant ;  but  the  latter  method  of  borrowing 
is  to  be  deemed  distinct  from  and  in  addition 
to  the  general  borrowing  powers  of  a  local 
authority. -(P.  H.,  s.  233,  235,  244.) 

The  borrowing  powers  are  subject  to  the 
following  regulations : — 

1.  Money  shall  not  be  borrowed  except  for 
permanent  works  (including  under  this  ex- 
pression any  works  of  which  the  cost  ought  in 
the  opinion  of  the  Local  Govemmeut  Board 
to  be  spread  over  a  term  of  years). 

2.  The  sum  borrowed  shall  not  at  any  time 
exceed,  with  the  balances  of  all  the  outstanding 
loans  contracted  by  the  local  authority  under 
the  Sanitary  Acts  and  this  Act,  in  the  whole 
the  assessable  value  for  two  years  of  the  pre- 
mises assessable  within  the  district  in  respect 
of  which  such  money  may  be  borrowed. 

3.  Where  the  sum  proposed  to  be  borrowed 
with  such  balances  (if  any)  would  exceed  the 
assessable  value  for  one  year  of  such  premises, 
the  Local  Government  Board  shall  not  give 
their  sanction  to  such  loan  until  one  of  their 
ins]>ectors  has  heM  a  local  inquiry  and  re- 
ported to  the  said  board. 

4.  The  money  may  be  borrowed  for  such 
time,  not  exceeding  sixty  years,  as  the  local 
authority,  with  the  sanction  of  the  Local 
Government  Board,  determine  in  each  case ; 
and,  subject  as  aforesaid,  the  local  authority 
shall  either  pay  off  the  moneys  so  bon'owed 
by  equal  annual  instalments  of  principal  or  of 
principal  and  interest,  or  they  shall  in  every 
year  set  apart  as  a  sinking  fund,  and  accumu- 
late in  the  way  of  compound  interest  by  in- 
vesting the  same  in  the  purchase  of  exchequer 
bills  or  other  Government  securities,  such  simi 
as  will  be  sufficient  to  pay  off  the  moneys  so 
borrowed,  or  a  part  thereof,  at  such  times 
within  the  period  sanctioned  as  the  local 
authority  may  determine. 

5.  A  local  authority  may  at  any  time  apply 
the  whole  or  any  part  of  a  sinking  fund  set 
apart  under  this  Act,  in  or  towards  the  dis- 
charge of  tiie  moneys  for  the  repayment  of 
which  the  fund  has  been  established  :  pro- 
vided that  they  pay  into  the  fund  in  each 
year,  and  accumulate  until  the  whole  of  the 
moneys  borrowed  are  discharged,  a  sum  equi- 
valent to  the  interest  which  would  have  been 
produced  by  the  sinking  fund  or  the  part  of 
the  linking  fund  so  applied. 
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6,  Where  money  is  borrowed  for  the  pur- 
pose of  discharging  a  previous  loan,  the  time 
for  repayment  of  the  money  so  borrowed  shall 
not  extend  beyond  the  unexpired  portion  of 
the  period  for  which  the  original  loan  was 
sanctioned,  unless  with  the  sanction  of  the 
Local  Government  Board,  and  shall  in  no  case 
be  extended  beyond  the  period  of  sixty  years 
from  the  date  of  the  original  loan. 

Where  any  urban  authority  borrow  any 
money  for  the  puri>ose  of  defraying  private 
improvement  exi)ense8,  or  expenses  in  respect 
of  which  they  have  determined  a  part  only 
of  the  district  to  be  liable,  it  shall  be  the 
duty  of  such  authority,  as  between  the  rate- 
payers of  the  district,  to  make  good,  as  far  as 
they  can,  the  money  so  borrowed,  as  occasion 
requires,  either  out  of  private  improvement 
rates,  or  out  of  a  rate  levied  in  such  part  of 
the  district  as  aforesaid. — (P.  H.,  s.  234.) 

The  fundi*,  rates,  sewage -land,  &c.,  may 
for  tlie  purposes  of  borrowing  be  mortgaged. 
See  Mortgage,  Rent-Chakqe. 

The  Public  Works  Loan  Commissioners 
have  power  to  make  any  loan  to  a  local 
authority  for  the  purposes  of  the  Public 
Health  Act  on  the  security  of  the  rates,  &c. — 
(P.  H.,s.  242.) 

*'  And  on  the  recommendation  of  the  Local 
Government  Board  they  may  make  any  loan 
to  a  local  authority,  whether  for  works  already 
executed  or  yet  to  be  executed,  on  the 
security  of  any  fund  or  rate  applicable  to  any 
of  the  purposes  of  the  Public  Health  Act, 
and  without  requiring  any  further  or  other 
security,  such  loan  to  be  repaid  within  a 
period  not  exceeding  fifty  years,  and  to  bear 
interest  at  the  rate  of  three  and  a  half  per 
centum  per  annum,  or  such  other  rate  as 
may,  in  the  judgment  of  the  Commissioners 
of  the  Treasury,  be  necessary,  in  order  to 
enable  the  loan  to  be  made  without  loss  to 
the  Exchequer : 
Provided — 

1.  That  in  determining  the  time  when  a  loan 
under  this  section  shall  be  repayable,  the 
Local  Government  Board  shall  have  re- 
giird  to  the  probable  duration  and  con- 
tinual utility  of  the  works  in  respect  of 
which  the  same  b  required. 

2.  That  this  section  shall  not  extend  to 
any  loan  required  for  the  purpose  of 
defraying  expenses  incurred  by  the  Local 
Goveninient  Board  in  the  performance  of 
the  duty  of  a  defaulting  local  authority 
after  the  passing  of  the  Public  Health 
Act,  1872. 

**  In  the  case  of  a  lo.in  made  before  the  pass- 
ing of  the  Public  Health  Act,  1872,  to  any 
local  authority  in  pursuance  of  any  powei-s 
conferred  by  the  Sanitary  Acts,  the  Public 


Works  Loan  Commitsionen  may  reduce  tie 
interest  payable  thereon  to  the  rate  of  sot 
less  than  three  and  a  half  per  centom  per 
annum."— (P.  H.,  s.  243.) 

The  sanitary  works  for  which  the  Commi*- 
sioners  may  lend  money  are  defined  iD  thefint 
schedule  of  the  Public  Works  Loans  Act  (3SJ[ 
39  Vict.  c.  89)  as  follows  :— 

Baths  and  wash-houses  provided  by  loesl 
authorities. 

Burial-grounds  provided  by  burial  botidi, 
or  (in  Scotland)  by  burial  boards  or  paroelittl 
boards. 

Conservation  or  improvement  of  men  or 
main  drainage. 
Improvement  of  towns. 
Labourers'  dwellings. 
Waterworks  established  or  carried  oobjs 
sanitary  or  other  local  authority. 

Any  work  for  which  a  sanitary  tntboi^ 
are  authorised  to  borrow  under  the  Fablie 
Health  Act,  1875. 

Any  work  for  which  a  local  authority  w 
authorised  to  borrow  under  the  Public  Heihk 
(Scotland)  Act,  1867,  or  any  Act  amendiDgthi 
same. 

Besides  the  powers  under  the  Public  HeiW 
Act,  local  authorities  may  have  reooune  w 
the  Local  Authorities  Loans  Act  (38  1 31 
Vict.  c.  83),  which  became  law  in  X^ 
1875,  and  of  which  the  following  is  t  «»• 
mary:— 

The  Act  comes  into  force  January  1, 1«» 
It  does  not  extend  to  Scotland  or  Ireland. 

Any  local  authority  having  power  to  leiy* 
rate  for  public  local  purposes,  leviable  cnti* 
basis  of  an  assessment  in  respect  of  profO^ 
may  have  recourse  to  the  Act. 

A  local  authority  shall  be  deemed  to  ^ 
row  under  the  Act  when  it  raises  a  loii  V 
the  issue  of  debentures  or  debentore  it^A* 
annuity  certificates,  or  partly  in  one  wiy  *■ 
partly  in  another;  but  where  a  pait**** 
mode  is  prescribed,  that  and  no  otiieriito" 
adopted.— (Sect.  4.) 

A  debenture  as  well  as  an  armuitycctiifiwj 
is  to  take  effect  as  a  deed  chaiging  the  n* 
rate  or  property  si)ecified  therein  with  Jf 
ment,  as  in  the  debenture  mentioDed, «  ^ 
principal  sum  and  interest  therein  tftoim 
or  in  the  case  of  certificates,  of  the  annnil** 
therein  specified. 

Where  a  debenture  or  an  aimaity  certifc* 
charge!  property  other  than  the  local  1* 
and  it  is  intended,  in  default  of  psyn*** 
the  principal  and  interest,  that  the  pwf*V< 
is  to  be  sold,  this  is  to  be  stated.    I%*  P^ 
cipal  sum  may  be  made  payable  to  thehe^^ 
of  the  debenture  or  annuity  certificate}  *  7; 
a  person  named  therein,  bis  execaUns,  tdtfv 
strators,  or  atoigns. 
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flitim  or  certificate  in  which  the 
iniB  it  made  payahle  to  the  bearer 
nmferable  by  delivery  ;  but  where 
able  to  a  person  named  therein,  his 
,  ke.,  a  debenture  is  to  be  termed 
1  debenture,  a  certificate  a  nomiDal 
ertificate,  and  they  are  to  be  trans- 
deed. 

itnre  is  not  to  be  issued  for  a  less 
the  prescribed  sum,  or  where  no 
escribed,  than  £20 ;  and  there  is  a 
striction  with  regard  to  annual  cer- 
>ut  in  this  case  the  least  sum  is  £3. 
lay  be  attached  to  a  debenture  under 
nr  be  thereafter  issued  in  respect 
r  partly  in  one  way  and  partly  in  the 
pons  making  the  interest  as  therein 
I  payable  to  the  bearer,  or  to  the 
ned,  or  to  his  order ;  or  the  interest 
sde  payable  to  the  owner  of  the  de- 
r  otherwise,  as  mentioned  therein. — 

.) 

tin  conditions  set  forth  in  detail  in 

iction  of  the  Act,  a  local  authority, 
owered  to  do  so,  may  create  and 
tntnre  stock. 

IS  due  or  authorised  to  be  raised  on 
ect  of  the  same  loans  are  to  be  paid 
ny  preference.  When  issued  in  re- 
!Teral  loans,  they  are  to  take  priority 
to  the  dates  of  the  loan.  Moneys 
under  the  Act  may,  unless  other- 
Bribed,  be  raised  as  one  or  several 
most  convenient  to  the  borrowers, 
the  aggregate  amount  authorised  to 
ed  is  not  exceeded.  The  date  of  the 
)ment  of  each  loan  is  to  be  fixed  by 
authority,  and  may  be  so  fixed  irre- 
of  the  dates  of  the  particular  securi- 
l  in  respect  of  the  loans,  so,  however, 
eriod  within  which  the  loan  required 
barged  be  not  exceeded. — (Sect.  8.) 
I  of  non-pa3rment  by  a  local  authority 
I  due  on  securities  under  the  Act,  a 
lay  be  had  by  mandamtu  or  by  the 
snt  of  a  receiver. 

receiver  cannot  be  appointed  unless 
jfate  amount,  whether  in  one  sum  or 
rams,  amounts  to  at  least  £500. — 

12.) 

loan  is  to  be  discharged  within  the 
1  perio<l ;  where  no  period  is  pre- 
be  period  is  to  be  twenty  years.  The 
of  the  loan  is  to  be  secured  by  one 
f  the  following  methods  :— 
be  issue  of  annuity  certificates  limited 
within  the  prescribed  period, 
he  issue  of  debentures  in  such  man- 
make  it  obligatory  on  the  local  au- 
x>  pay  ofif  an  equal  sum  in  each  year  to 
ibed  period,  ov  to  some  lesser  period. 


3.  By  the  annual  appropriation  of  a  fixed 
sum  to  the  discharge  of  a  certain  portion  of 
such  loan. 

4.  By  the  creation  of  a  sinking  fund  where 
such  is  prescribed,  but  not  otherwise. — (Sect. 
13.) 

Various  regulations  with  regard  to  sink- 
ing funds,  including  an  annual  return  to  the 
Local  Government  Board  of  the  amount  in- 
vested and  applied  for  the  purpose  of  a  sink- 
ing fund,  are  set  forth  in  detail  in  the  15th 
and  IGth  sections. 

Any  trustee  or  other  persons  authorised  or 
directed  to  invest  any  moneys  in  the  deben- 
tures or  debenture  stock  of  any  railway  or 
other  company,  may,  unless  the  contrary  is 
provided  by  the  instrument  authorising  or 
directing  such  investment,  invest  such  moneys 
in  nominal  debentures  or  nominal  debenture 
stock.— (Sect.  27.) 

The  Act  also  contains  provisions  as  to 
coupons.  The  principal  are  as  follows : 
Coupons,  in  respect  of  any  debenture  or  stock 
certificate  to  bearer,  may  be  issued  comprising 
the  interest  payable  during  the  whole  term 
of  the  debenture,  or  during  any  less  period. 
At  the  expiration  of  any  such  less  period,  fresh 
coupons  may  be  issued,  or  such  debenture, 
&c.,  may  be  exchanged  for  another,  with 
coupons  for  a  further  period. — (Sect.  17,  18, 
19.) 

Stock  certificates  to  bearer  may  under  cer- 
tain regulations  be  converted  into  nominal 
debenture  stock.  A  trustee  of  debenture 
stock  is  not  to  hold  a  stock  certificate  to 
bearer  unless  authorised  to  do  so  by  his  trust. 
-(Sect.  20,  2i.) 

Any  local  authority  about  to  raise  a  loan 
under  the  Act  may  apply  to  the  Local  Govern- 
ment Board  to  authorise  the  issue  of  securities 
under  official  sanction.  Before  granting  such 
sanction  the  Local  Government  Board  is  to 
require  the  local  authority  to  produce  parti- 
culars of  its  financial  condition,  and  the  sanc- 
tion of  the  Local  Government  Board  is  not  to 
be  given  unless  that  board  is  satisfied  with 
the  results  of  the  inquiries  made.  Securities 
under  official  sanction  are  to  be  authenticated 
by  official  stamp,  as  the  Local  Government 
Board  may  direct.  The  sanction  of  the  Local 
Government  Board  is  to  be  conclusive  evidence 
that  the  securities  to  which  it  relates  are  in 
conformity  with  the  Act.  The  owner  of  any 
security  issued  under  official  sanction  is  to  be 
furnished,  in  the  case  of  a  security  on  a  rate, 
with  a  statement  of  the  rateable  value  of  the 
property  subject  to  the  rate ;  and  in  case  of  a 
security  charged  on  property,  with  a  state- 
ment of  the  estimated  value  of  such  property, 
also  to  the  relative  priority  of  the  loan  in 
I  respect  of  which  such  security  is  issued,  and 
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of  the  other  loan^  if  any,  of  the  local  autho- 
rity.—(Sect.  26.) 

The  Public  Works  Loans  Commissioners 
may,  under  conditions,  accept  securities  under 
the  Act.— (Sect.  28.) 

Local  authorities  may  reborrow  in  manner 
provided  by  the  Act  for  the  purpose  of  dis- 
charging their  loans,  provided  that  the  time 
for  repayment  of  any  money  so  borrowed 
shall  not  be  extended  beyond  the  unexpired 
portion  of  the  term  for  which  the  original 
loan  was  contracted  unless  with  the  sanction 
of  the  Local  Government  Board,  and  in  no 
case  shall  be  extended  beyond  the  prescribed 
period.— (Sect.  31.) 

The  foregoing  are  the  principal  and  im- 
portant sections  of  the  Local  Loans  Act,  and 
for  further  information  the  Act  itself  must  be 
consulted.  See  also  Mortgage,  Rent-Charge. 

Ziobster— The  lobster  is  of  difficult  diges- 
tibility, and  therefore  should  be  carefully 
avoided  by  the  invalid,  the  dyspeptic,  and  the 
aged.  The  flesh  is  white  and  firm,  and  it  is 
regarded  as  a  choice  article  of  food  by  most 
I)eople.  "With  some,  however,  it  produces  a 
cutaneous  eruption,  and  other  urgent  symp- 
toms for  which  it  is  difficult  to  account.  The 
female  or  hen  lobster  is  in  special  request 
for  making  sauce,  and  for  the  sake  of  the 
spawn  or  eggs  belonging  to  it.  These  pounded 
and  mixed  with  the  sauce  give  it  the  desired 
red  colour.  The  part  commonly  called  the 
"  coral,"  which  becomes  of  a  bright  red  colour 
on  boiling,  consists  of  the  ovary,  and  is  used 
for  garnishing. 

,   Compoiition  of  the  Edible  Portions  oj  the  Lobster 

(Paykn), 

„    .       fti^ft  Intrmal     „ 


Nitrogenous   .        .    19  170 

12-140 

21892 

Fatty                       .1170 

1-444 

8  23( 

Mineral  .        .               1-823 

1  749 

1-998 

Non-nitrogenous  and 

loss      .                 .      1-219 

0364 

4-893 

Water     .        .        .     76-018 

84-313 

62  983 

100  000      100  000      100  000 

Potted  lobster  is  frequently  coloured  with 
Armenian  bole. 

Ziooal  Authorities—*'  Local  Authority" 
means  urban  sanitary  authority,  and  rural 
sanitary  authority.  — (P.  H.,  s.  4.)  See  Sani- 
tary Authorities. 

ZiOoal  Boards — Local  Government  Dis- 
trict.— A  "  Local  Government  District "  means 
any  area  subject  to  the  jurisdiction  of  a  local 
board  constituted  iu  iiursuanco  of  the  Local 
Government  Acts  before  the  passing  of  the 
Public  Health  Act,  or  in  pursuance  of  the 
last-mentioned  Act,  and  *'  Local  Board"  means 
any  board  so  constituted.  The  rules  as  to  the 
meetings  of  local  boards  are  contained  in  the 


first  schedule  of  the  Public  H^th  Act,  IST 
and  are  as  follows  : — 

Rules  applieable  to  Local  Boards. 

1.  Every  local  board  shall  from  time  to  timesMl 
regulations  with  respect  to  the  summonlof,  Botk 
place,  management,  and  adjoarnmeot  of  tbetroe 
inps,  and  generally  with  respect  to  the  tnuKtii 
and  management  of  their  business  under  thii  Act. 

2.  No  business  shall  be  transacted  at  aoj  sa 
meeting  unless  at  least  one  third  of  the  fallDub 
of  members  be  present  thereat,  sulyect  to  thii  qoi 
ficatioD,  that  iu  no  case  shall  a  larger  qaoron  Ik 
seven  members  be  required. 

3.  Everjr  looil  board  shall  from  time  to  tine 
their  annual  meeting  appoint  one  of  their  naat 
to  be  chnirman  for  one  year  at  all  mcetingi  at  wkt 
he  is  present, 

4  If  the  chairman  .so  appointed  dies,  resifM. 
becomes  incapable  of  acting,  another  meml^er  tki 
be  appointed  to  be  chairman  for  the  period  dnri 
which  the  peison  so  dying,  resigning,  or  beccal 
incapable  would  have  been  entitled  to  cootiisi 
office,  and  no  longer. 

5.  If  the  chairman  is  absent  from  asymeetiai 
the  time  appointed  for  holding  the  same,  the  ■« 
bers  present  shall  appoint  one  of  their  niUBlff 
act  as  chairman  thereat. 

6.  The  names  of  the  members  present,  b  rd 
of  those  voting  on  each  question,  shall  be  R<«r^ 
so  as  to  show  whether  each  vote  given  wis  for 
against  the  question. 

7.  Every  question  at  a  meeting  shall  be  dccU 
by  a  majority  of  votes  of  the  members  present, « 
voting  on  that  question. 

8.  In  case  of  an  equal  division  of  votes  tbedi 
man  shall  have  a  second  or  casting  vote. 

9.  The  proceedings  of  a  local  board  shall  vl^ 
Invalidated  by  any  vacancy  or  vacancies  00 
their  members,  or  by  any  defect  in  the  dedi« 
such  board,  or  in  the  election  or  selection  or  qtt)< 
cation  of  any  members  thereof. 

10.  Any  minute  made  of  proceedings  at  a  SMC^ 
and  copies  of  any  orders  made  or  resolatioBt  p«> 
at  a  meeting,  if  purporting  to  be  signed  1^  tk«  dtf 
man  of  the  meeting  at  which  such  proceediaftH 
place  or «uch  orders  were  made  orresolottoosFii» 
or  by  the  chairman  of  the  next  ensuing  wn^ 
shall  be  received  as  evidence  in  all  le;^  p*(<* 
ings  ;  and  until  the  contrary  is  proved,  every  ■• 
lug  where  minutes  of  the  proceedings  have  beo 
made  shall  be  deemed  to  have  been  daly  eoBfd 
and  held,  and  all  the  proceedings  thereat  (0  b 
been  duly  had. 

11.  The  annual  meeting  of  a  local  board  duB 
held  as  soon  as  may  be  convenient  after  the  sbv 
election  of  members  ;  and  the  first  meetinf  ^ 
local  board  for  a  di:itrict  constituted  after  the  ptf^ 
of  this  Act  shall  be  held  at  such  place  and  oa  « 
day  (not  being  more  than  ten  days  after  the  eoap 
tion  of  the  election)  as  the  returning  ofBcer  Mf 
written  notice  to  each  member  of  the  board  ^f 
and  the  members  shall  appoint  one  of  their  stf^ 
to  be  chairman  at  such  meeting,  and  shsS  •< 
ap])oint  one  of  their  number  to  be  chaimsaf" 
year  at  all  meetings  at  which  he  is  present 

12.  Nothing  in  these  rules  contained  with  rejp* 
to  the  appointment  of  chairman  shall  vp^l^^ 
Oxford  district,  and  in  such  district  a  duinW*^ 
be  appointed  as  heretofore. 


LOO 


(343) 


LOO 


FumatiM  of  Local  Oovernment  DUtrid, — 
A  nnl  nnitiury  authority  may  by  applica- 
tioB  to  tlie  Local  Groyemment  Board  manage 
kkwtffairi  by  a  local  board,  and  make  their 
HuMti  a  local  goyenunent  district.  If  the 
fiitriet  has  no  known  boundary,  the  Local 
Stvnnment  Board  may  settle  a  boundary  by 
ii*rHP.  H.,  s.  272.) 

As  procedure  of  the  first  formation  of 
I  keil  goremment  district  is  as  follows : 
^  a  meeting  must  be  called  of  ratepayers 
■d  owners,  as  detailed  under  article  Resold- 
vxn.  The  resolution  having  passed,  if  not 
Mtkan  one-twentieth  of  the  owners  or  rate- 
v/tOf  or  the  owners  and  ratepayers  in  respect 
I  «BO-twentieth  of  the  rateable  property  in 
kiplsee,  are  desirous  that  the  district  be  not 
nattinted  a  local  goyemment  district,  they 
Mf  petition  the  Local  Goyemment  Board 
fidait  it.  Any  owner  or  ratepayer  may  also, 
ritkia  lix  weeks  after  the  decision,  dispute 
h  talidity  of  the  yote,  on  giving  fourteen 
^  notice  to  the  parties  interested.  In 
litk  these  cases  the  Local  Government  Board 
iikn  local  inquiry  and  gives  such  order  as 
My  appear  necessary. 

The  Local  Government  Board  having,  how- 
ivir,  determined  that  the  resolution  is  valid, 
^  sext  step  is  the  election,  the  rules  for 
>Ueh  are  set  forth  in  great  detail  in  the 
MoBd  schedule  to  the  Public  Health  Act, 
V^  and  are  substantially  as  follows  : — 

The  number  and  qualification  of  members 
M  determined  by  the  order  forming  the  dis- 
<^  and  may-  be  decreased  or  diminished 
^  time  to  time  by  order  of  the  Local 
3ti«]unent  Board. 

Apoion  is  not  qualified  to  be  a  member  of 
^beal  hoard  unless  at  the  time  of  bis  elec- 
^  and  so  long  as  he  continues  in  office  by 
'irtie  of  such  election,  he  is  resident  within 
^diitrict  for  which  or  for  part  of  which  he 
■dieted,  or  within  seven  miles  thereof,  and 
■Miied  or  possessed  of  real  or  personal  estate, 
vboth,  to  the  value  of  not  less  than  five 
Madred  pounds  in  districts  containing  less 
ite  twenty  thousand  inhabitants,  or  to  the 
^  of  not  less  than  one  thousand  pounds  in 
Jitriets  containing  twenty  thousand  or  more 
ihiliitants;  or  is  rated  to  the  relief  of  the 
eor  of  such  district,  or  of  some  parish  within 
^Mme,  on  an  annual  value  of  not  less  than 
■ftten  pounds  in  districts  containing  less  than 
Hsty  thousand  inhabitants,  or  on  an  annual 
'das  of  not  less  than  thirty  pounds  in  dis- 
victs  containing  twenty  thousand  or  more 
diahitants. 

yhere  two  or  mqre  persons  are  jointly 
died  or  possessed  of  real  or  personal  estate, 
*  hoth,  of  snch  value  or  amount  as  would,  if 
^^7  divided  between  them,  qualify  each 


to  be  elected,  or  if  two  or  more  persons  are 
jointly  rated  in  resjiect  of  any  property  which 
if  equally  divided  between  them  would  qualify 
each  to  be  elected,  each  of  the  persons  so 
jointly  seised,  possessed,  or  rated  may  be 
elected,  but  the  same  property  shall  not  at 
the  same  time  qualify  the  owner  and  the 
occupier  thereof. 

A  person  who  is  a  bankrupt  or  whose 
afifairs  are  under  liquidation  by  arrangement, 
or  who  has  entered  into  any  composition 
with  his  creditors,  shall  be  incapable,  so  long 
as  any  proceedings  in  relation  to  such  bank- 
ruptcy, liquidation,  or  composition  are  pend- 
ing, of  being  elected  member  of  a  local  board. 

li:  the  district  has  been  divided  into  wards 
by  provisional  order  {see  Wards),  and  any 
member  is  elected  in  more  than  one  ward,  tbe 
local  board  at  their  meeting  shall  decide  which 
ward  he  shall  represent,  and  a  vacancy  be  de- 
clared in  the  other  ward  or  wards. 

Those  who  are  qualified  to  vote  do  so  accord- 
ing to  the  following  scale : — 

If  the  property  in  respect  of  which  the  per- 
son is  entitled  to  vote  is  rated  to  the  poor-rate 
on  a  rateable  value  of  less  than  fifty  pounds, 
he  shall  have  one  vote ;  if  such  rateable  value 
amounts  to  fifty  pounds  and  is  less  than  one 
hundred  pounds,  he  shall  have  two  votes ;  if 
it  amounts  to  one  hundred  pounds  and  is  less 
than  one  hundred  and  fifty  iK)und8,  he  shall 
have  three  votes ;  if  it  amounts  to  one  hundred 
and  fifty  pounds  and  is  less  than  two  hundred 
pounds,  he  shall  have  four  votes ;  if  it  amounts 
to  two  hundred  pounds  and  is  less  than  two 
hundred  and  fifty  i)ounds,  he  shall  have  five 
votes;  and  if  it  amounts  to  or  exceeds  two 
hundred  and  fifty  pounds,  he  shall  have  six 
votes. 

An  owner  and  occupier  of  the  same  property 
is  entitled  to  vote  in  respect  of  both  owner- 
ship and  occupation. 

In  the  case  of  property  belonging  to  a  body 
of  persons,  such  body  is  deemed  to  be  one 
owner  for  the  purpose  of  voting,  and  no 
member  of  such  body  is  entitled  to  vote  in- 
dividually. 

The  local  board  shall  cause  a  register  to  be 
made  and  kept,  and  from  time  to  time  revised, 
in  which  shall  be  entered  the  names,  addresses, 
and  qualifications  of  tbe  owners  making  claims, 
and  the  names  or  descriptions,  addresses,  and 
qualifications  of  the  bodies  appointing  the 
proxies,  and  the  names  and  addresses  of  such 
proxies;  and  such  register  shall  be  open  to 
the  inspection  of  candidates  and  other  persons 
interested  at  any  election  or  in  any  question 
at  which  any  such  owner  or  proxy  claims  to 
vote,  subject  to  such  regulations  as  the  local 
board  may  prescribe  for  the  prevention  of  loss, 
injury,  or  disorder. 
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An  owner  or  proxy  is  not  entitled  to  vote 
unless  bis  name  is  on  the  register,  or  unless  at 
least  fourteen  days  previously  to  the  last  day 
appointed  for  the  delivery  of  the  voting  papers, 
he  delivers  to  the  proi)er  person  a  claim  in 
writing,  &;c. 

The  returning  oflicer  for  the  purposes  of  the 
election  of  a  local  board  shall  be  the  chairman 
of  the  board,  or  in  the  case  of  the  first  elec- 
tion, if  the  district  is  constituted  by  provi- 
aional  order,  such  person  as  may  be  appointed 
by  order  of  the  Local  Government  Board ;  and 
ir  the  district  is  constituted  in  pursuance  of  a 
resolution  of  owners  and  ratepayers,  the  sum- 
mouing  officer  of  the  meeting  of  owners  and 
mtepayers  ;  and  all  powers  and  duties  by  the 
Act  vested  in  or  imposed  on  the  returning 
officer,  and  idl  other  duties  requisite  to  be 
performed  by  him  in  relation  to  such  election, 
Hhall  be  exercised  and  performed  by  the  chair- 
man or  sucli  person  as  aforesaid. 

If  the  office  of  chairman  be  vacant,  or  if  the 
chairman  be  absent  from  illness  or  other 
sufficient  cauKe,  in  the  case  of  the  first  elec- 
tion, the  Local  Government  Board  appoints 
a  chairman  ;  in  any  other  case,  the  local 
board. 

The  returning  officer  may  appoint  a  deputy, 
the  local  board  may  also  appoint  persons  to 
assist  him  in  his  duties. 

At  least  twenty -one  days  before  the  last  day 
api>ointed  for  delivery  of  nomination  papei-s 
the  returning  officer  shall  publish  a  notice, 
signed  by  him,  and  specifying — 

The  number  and  qualification  of  the  persona 
to  be  elected  ; 

The  place  where  the  nomination  papers 
hereinafter  mentioned  are  to  be  delivered 
or  sent  to  him ; 

The  last  day  on  which  they  are  to  bo  de- 
livered or  sent  in ; 

The  mode  of  voting  in  case  of  a  contest ; 

Q'he  day  or  days  on  which  the  voting  papers 
will  be  delivered,  and  the  day  on  which 
they  will  be  collected  ;  and 

The  place  for  the  examination  and  for  the 
casting  up  of  the  votes ; 
and  shall  also  cause  copies  of  such  notice  to 
be  affixed    at    the    places    where    parochial 
notices  are  usually  affixed. 

The  returaing  officer  may.  if  he  thinks  fit, 
cause  to  be  made  an  alphabetical  list  of  the 
persons  entitled  to  vote  at  the  election. 

The  clerk  of  the  board  of  guardians  of  any 
union,  and  the  overseers  or  other  officers  of 
every  parish  wholly  or  in  part  within  the 
parts  for  which  the  election  is  held,  and  hav- 
ing the  custody  of  any  books  or  papers  relat- 
ing to  the  election  of  guardians  of  the  poor, 
or  of  the  poor-rate  books  relating  to  any  such 
pariahi  shall  permit  the  same  to  be  inspected 


and  copies  or  extracts  to  be  taken  therefrom 
by  the  returning  officer.  Any  person  bring 
the  custody  of  any  such  books  or  papen  who 
refuses  to  permit  the  same  to  be  ioipected,  or 
copies  or  extracts  to  l>e  taken  therefrom,  ahtll 
be  liable  to  penalty  not  exceeding  fin 
pounds. 

Any  person  entitled  to  vote  may  nomioatt 
for  the  office  of  member  of  the  local  botfd 
himself  (if  qualified  to  be  elected),  or  1D7 
other  person  or  persons  so  quahfied  (not  ex- 
ceeding the  number  of  persons  to  be  elected). 

Every  such  nomination  shall  be  in  writing. 
and  shall  state  the  names  and  reddenee  lod 
calling  or  quality  of  the  person  orpenooi 
nominated,  and  shall  bo  signed  by  tbe  penon 
nominating,  and  be  delivered  or  tent  to  tlie 
returning  officer. 

Any  person  nominated  may  withdraw  fnw 
his  candidature  by  giving  notice  to  that  effect, 
signed  by  him,  to  the  returning  officer. 

If  the  number  of  persons  nominated  aod 
not  withdrawn  is  the  stme  as  or  le»  tlian  the 
number  of  persons  to  be  elected,  such  penooi 
(if  duly  qualified)  shall  be  deemed  and  sitfU 
be  certified  by  the  returning  officer  under  vn 
hand  to  be  elected. 

If  the  number  nominated  and  not  vitbdrawi 
exceeds  the  number  to  be  elected,  tbe  reton* 
ing  officer  shall  cause  voting  papen,  in  the 
form  L.  {fee  Voting),  to  be  prepared  snd  fiW 
up,  and  shall  insert  therein  the  names  lad 
residence  and  the  calling  or  quaUtj  of  eackef 
the  persons  nominated,  in  the  alphabetici^ 
order  of  the  surnames  of  such  penoni,  but  it 
shall  not  be  necessary  to  insert  more  thtf 
once  the  name  of  any  penon  nominated. 

The  returning  officer  shall,  three  dsyi  tt 
least  before  the  day  of  collection  of  therotiBg 
papers,  cause  one  of  such  voting  ]mpeit  to  he 
delivered,  by  persons  appointed  by  his  '>' 
that  purpose,  at  the  addrets  stated  in  ^ 
register  or  claim  of  each  owner  and  pMST« 
and  at  the  residence  within  the  diitrid* 
each  ratepayer  entitled  to  vote  therein. 

Each  voter  shall  write  his  iniiaali  is  ibi 
voting  pai>er  delivered  to  him  sgainst  tfci 
name  or  names  of  the  person  or  perBOiii(M* 
exceeding  the  number  of  persons  to  bedecl«I 
for  whom  he  intends  to  vote,  and  shall  W 
such  voting  paper. 

Any  person  voting  as  a  proxy  shall  io  ^ 
manner  write  his  own  initials  and  tigB  v 
own  name,  and  state  also  in  writing  tiM 
name  of  the  body  of  persons  for  whom  ke> 
proxy. 

Any  voter  unable  to  write  shall  affix  ■■ 
mark  at  the  foot  of  the  voting  paper  io  b> 
presence  of  a  witness,  who  shall  attest  i*^ 
write  the  name  of  the  voter  against  the  oaA 
as  well  as  the  initials  of  such  voter  agutfttw 
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DM  of  every  (iandidate  for  whom  the  voter 
tcnditovote. 

At  retnming  oflBcer  shall  cause  the  voting 
ifm  to  be  eoUected  on  the  day  of  collection 
r  nidi  penoms  as  he  may  appoint. 
No  foting  paper  shall  be  received  or  ad- 
itked  unless  the  same  has  been  delivered  at 
M  iddreti  or  residence  as  aforesaid  of  the 
o^t  DOT  unless  the  same  is  collected  by  the 
■Mil  appointed  for  that  purpose :  Pro- 
Mod'— 

c  IW  if  any  person  qualified  to  vote  has 
lot  received  a  voting  paper  as  aforesaid, 
1m  ihall,  on  personal  application  before 
tlie  daj  of  collection  to  the  returning 
officer,  be  entitled  to  receive  a  voting 
piper  from  him,  and  to  fill  up  the  same 
^  hii  presence,  and  then  and  there  to 
^ver  the  same  to  him  : 
i  IW  if  any  voting  paper  duly  delivered 
Imi  not  been  collected,  through  the  de- 
fiolt  of  the  returning  officer  or  the  per- 
Mil  appointed  to  collect  the  same,  the 
^'^  in  person  may  deliver  the  same  to 
^ntaming  officer  before  twelve  o'clock 
It  Booi  on  the  day,  or  on  the  first  day  (as 
^  esse  may  be)  appointed  for  the  exami- 
iMtion  and  casting  up  of  the  votes. 
K  my  person  nominated,  or  any  person  on 

*  bihsl^  gives  at  least  one  clear  day's  notice 
y^^ing  to  the  returning  officer,  before  the 
OMy  or  collection  of  the  voting  papers,  of 
tttnition  to  send  some  agent  to  accompany 

*  dtUirerer  or  collector  of  the  papers,  the 
'iniing  officer  shall  make  his  arrangements 
M  to  enable  the  person  appointed  by  him 
ki  10  accompanied,  but  no  such  agent  shall 
Brfers  in  any  respect  in  the  delivery  or 
lietioii  of  the  voting  papers. 
SitrBtumiiig  officer  shall  on  the  dayimme- 
tdy  following  the  day  of  collection  of  the 
k%  papers,  and  on  as  many  days  imme- 
tifyraoeeeding  as  maybe  necessary,  attend 
^  place  appointed  for  the  examination 
citing  up  of  the  votes,  and  ascertain  the 
dityof  the  votes,  by  an  examination  of  the 
*Wks  and  such  other  books  and  docu- 
its  as  he  may  think  necessary,  and  by 
Billing  such  persons  as  he  may  see  fit ;  he 
1  east  up  such  of  the  votes  as  he  finds  to 
lUd,  and  to  have  been  duly  given,  col- 
^  or  received,  and  shall  ascertain  the 
ibff  of  such  votes  for  each  candidate. 

By  candidate  may  himself  attend  or  may 
liat  any  agent  to  attend  the  examination 
easting  up  of  the  votes ;  any  candidate  or 
t  so  attending  who  obstructs  or  in  any 
interferes  with  the  examination  and  cost- 
up  of  the  votes  may,  by  order  of  the  re- 
iag  i^oer,  be  forthwith  removed  from 
place  appointed  for  tliat   purpose,  and 


if  so  removed  shall  not  be  permitted  to 
return. 

The  candidates  to  the  number  to  be  elected 
who,  being  duly  qualified,  have  obtained  the 
greatest  number  of  votes,  shall  be  deemed 
and  shall  be  certified  by  the  returning  officer 
under  his  hand  to  be  elected,  and  to  each  per- 
son so  elected  the  returning  officer  shall  forth- 
with send  or  deliver  notice  of  his  election. 

The  returning  officer  shall  also  cause  to  be 
made  a  list  containing  the  names  of  the  can- 
didates, together  with  (in  case  of  a  contest) 
the  number  of  votes  given  for  each,  and  the 
names  of  the  persons  elected,  and  shall  sign 
and  certify  such  list,  and  shall  deliver  the 
same,  together  with  the  nomination  and  vot- 
ing papers  which  he  has  received,  to  the  local 
board  at  their  first  or  next  meeting  (as  the 
case  may  be),  who  shall  cause  the  same  to  be 
deposited  in  their  office. 

Such  list  shall  during  office  hours  be  open 
to  public  inspection,  together  with  all  other 
documents  relating  to  the  election,  for  six 
months  after  the  election,  without  fee  or  re- 
ward ;  and  the  returning  officer  shall,  as  soon 
as  maybe  after  the  completion  of  the  election, 
cause  such  list  to  be  printed,  and  copies 
thereof  to  be  affixed  at  the  usual  places  for 
affixing  parochial  notices  within  the  parts  for 
which  the  election  has  taken  place. 

The  returning  officer  shall  make  all  his 
arrangements  for  the  conduct  of  the  election 
so  as  to  ensure  its  completion  and  the  ascer- 
tainment of  the  result,  on  or  before  the  fif- 
teenth of  April  in  each  year ;  and  on  that  day 
such  candidates  shall  come  into  office,  and 
until  that  day  the  members  in  whose  room 
they  are  elected  shall  continue  to  hold  office. 

Provided  that  the  first  election  of  a  local 
board  for  a  district  constituted  after  the  pass- 
ing of  the  Act  may  be  held  at  any  time  men- 
tioned in  the  order  constituting  the  district, 
and  the  members  shall  come  into  office  on  the 
day  appointed  for  their  first  meeting,  but 
shall  for  the  purx)ose8  of  retirement  be  deemed 
to  have  been  elected  on  the  fifteenth  of  April 
next  following  the  commencement  of  the  order. 

A  person  shall  not  act  as  a  member  of  a 
local  board  (except  in  administering  the  fol- 
lowing declaration)  until  he  has  made  and 
signed  before  two  or  more  other  members  of 
such  board  a  declaration  in  writing  to  the 
effect  following ;  (that  is  to  say,) 

I,  A.  B.^  do  solemnly  declare  that  I  am  seiaed  or 
possessed  of  real  or  personal  [or  real  and  personal] 
estate  to  the  valueor  amount  of  [or  that 

I  am  rated  to  the  relief  of  the  poor  of  on 

the  annual  value  of  .] 

(Signed)       A.  B. 
Made  before  us,  C.  D.  and  E.  F.,  members 
of  the  Local  Hoard  for  the  District  of 
,  this  day  of 
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Such  declaration  shall  be  signed  by  the 
X)er«on  making  the  same,  and  shall  be  lileil 
and  kept  by  the  clerk  of  the  local  board  ;  and 
any  person  who  falsely  or  corruptly  makes 
and  subscribes  such  declaration,  knowing  the 
same  to  be  untrue  in  any  material  particular, 
shall  be  deemed  guilty  of  a  misdemeanour. 

Any  person  who  neglects  to  make  and  sub- 
scribe the  declaration  required  by  the  Act 
for  the  space  of  three  months  next  after  he 
has  become  a  member  of  the  local  board  shall 
be  deemed  to  have  refused  to  act,  and  shall 
cease  to  be  a  member  of  such  local  board,  and 
his  office  as  such  shall  thereupon  become 
vacant. 

One-third  of  the  number  of  members  elected 
for  the  whole  or  any  part  or  itarts  of  a  district 
respectively  shall  go  out  of  office  on  the 
fifteenth  of  April  in  each  year. 

The  order  in  which  the  persons  elected  at 
the  first  election  of  a  local  board  for  a  district 
constituted  after  the  passing  of  the  Act  shall 
go  out  of  office  shall  be  regulated  by  the  local 
board ;  and  if  the  number  of  persons  to  be 
elected  is  not  divisible  by  three,  the  propor- 
tion to  go  out  of  office  in  each  year  shall  be 
regulated  by  the  local  board,  so  that  as  nearly 
AS  may  be  one-third  shall  go  out  of  office  in 
each  year. 

No  person  elected  shall  in  any  case  con- 
tinuously remain  in  office  for  more  than  three 
years :  provided  that  if  the  number  of  persons 
to  be  elected  for  any  part  of  a  district  is  less 
than  three,  the  persons  elected  shall  go  out  of 
office  on  the  fifteenth  of  April  in  such  year  or 
years  as  the  local  board  may,  with  the  sanction 
of  the  Local  Government  Board,  determine. 

Before  the  fifteenth  of  April  in  each  year  a 
number  of  persons  shall  be  elected  equal  to 
the  number  of  retiring  members,  and  so  many 
others  as  may  be  necessary  to  complete  the 
full  number  of  the  local  board  in  respect  of 
which  the  election  is  held. 

Any  person  who  has  ceased  to  be  a  mem- 
ber is  re-eligible  (if  qualified). 

Any  member  who  ceases  to  hold  his  quali- 
fication, or  becomes  bankrupt,  or  submits  his 
affairs  to  liquidation  by  arrangement,  or  com- 
pounds with  his  creditors,  or  is  absent  from 
meetings  of  the  local  board  for  more  than  six 
months  consecufcively  (unless  in  case  of  illness), 
or  accepts  or  holds  any  office  or  place  of  profit 
under  the  local  board  of  which  he  is  member, 
or  in  any  manner  is  concerned  in  any  bargain 
or  contract  entered  into  by  such  board,  or 
participates  in  the  profit  thereof,  or  of  any 
work  done  under  the  authority  of  the  Act  in 
or  for  the  district,  shall,  except  in  the  cases 
next  hereinafter  provided,  cease  to  be  such 
member,  and  his  office  as  such  shall  thereupon 
become  vacant : 


Provided  that  no  member  dud] 
office — 
By  reason  of  his  being  iniereited 
or  lease  of  any  lands,  or  in  i 
money  to  the  local  board ;  or 
By  reason  of  his  being  interes 
contract  with  the  local  board 
holder  in  any  joint-stock  ccmip 
shall  not  vote  at  any  meeting  • 
board  on  any  question  in  whkl 
pany  are  interested,  save  that 
of  a  water  company,  or  oUm 
established  for  the  carrying  o 
of  a  like  public  nature,  this 
may  be  dispensed    with  hj 
Government  Board. 
Ccuttal  Vacancies, — Any  casual' 
curring  by  death,  resignation,  diaqi 
or  otherwise  in  a  local  board  may 
within  six  weeks  by  the  local  bt 
qualified  persons ;  but  the  membe 
shall  retain  his  office  so  long  onlys 
ing  member  would  have  retained  1 
no  vacancy  had  occurred. 

In  the  event  of  a  casual  vacanc 
ordinary  vacancy  which  ought  to 
filled  up  at  a  previous  election,  bei 
at  an  annual  election,  if  there  is 
member  who  has  been  elected  by 
votes  shall  be  deemed  elected  1 
vacancy ;  if  there  is  no  poll,  the 
be  deemed  to  be  elected  to  fill  n 
shall  be  determined  by  lot. 

Whenever  the  day  appointed  i 
formance  of  any  act  in  relation  to 
is  a  Sunday,  Christmas  Day,  or 
day,  a  Bank  holiday,  or  any  da; 
for  public  fast  or  thanksgiving 
shall  be  performed  on  the  day  1 
ing,  unless  it  is  one  of  the  days 
aforesaid. 

The  necessary  expenses  attend 
election,  and  such  reasonable  re 
to  the  returning  officer  and  other 
services  performed  or  expenses  i 
them  in  relation  thereto  as  may 
by  the  local  board,  shall  be  paid 
general  district  rates  levied  under 
If  the  returning  officer  refuses 
to  comply  with  any  of  the  provis 
schedule  relating  to  elections,  1 
liable  to  a  penalty  not  exceeding  fi 
and  any  person  employed  for  the 
any  such  election  by  or  under  tb 
officer  who  is  guilty  of  any  such 
refusal  shall  be  liable  to  a  penalty 
iug  five  pounds. 
Any  person  who — 
Fabricates  in  whole  or  in  part 
faces,  destroys,  abstracts,  or  ] 
voting  paper,  or 
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toy  person  entitled  to  vote  at 
ion,  or 

imes  to  act  in  the  name  or  on 
f  of  any  person  so  entitled  to 

rith  the  delivery  or  collection  of 

g  papera,  or 

3  same  under  a  false  pretence  of 

fully  authorised  so  to  do, 

to  to  a  penalty  not  exceeding 

tf,  or,  in  the  discretion  of  the 

iaonment  with  or  without  hard 

ly  period  not  exceeding  three 

who,  not  being  duly  qualified  to 

of  the  local  board,  or  not  having 
icribed  the  declaration  required 
e  Act,  or  being  disabled  from 
f  provision  of  the  Act,  acts  as 

shall  be  liable  to  a  penalty  of 
rhich  may  be  recovered  by  any 
fall  costs  of  suit,  by  action  of 

action  it  shall  be  sufficient  for 
>  prove  in  the  first  instance  that 

at  the  time  when  the  offence  is 
e  been  committed  acted  as  such 

the  burden  of  proving  qualifi- 
10  making  and  subscription  of 
D,  or  of  negativing  disqualificn- 

of  non- residence,  or  not  being 
tessed  of  the  requisite  real  or 
e,  or  both,  shall  be  on  the  de- 

and  proceedings  of  any  person 
lisabled,  or  not  duly  qualified, 
t  made  and  subscribed  the  de- 
ired  by  the  Act,  shall,  if  done 
khe  recovery  of  the  penalty  meu- 

Act,  be  valid  and  effectual  to 
I  purposes. 

district  of  a  local  board  estab- 
the  Public  Health  Act,  1848, 
ising  of  the  Local  Government 
sprises  the  whole  or  any  part  of 

boroughs,  nnd  also  parts  not 
•ondaries  of  any  such  borough, 
\   provisions  shall  have   effect 

son  selected  by  the  council  of 
K>rough  out  of  their  own  number 
a  member  of  the  local  board 
h  he  is  selected  to  act,  so  long 
;inues  without  re-election  to  be 
f  the  council  from  whom  he  was 
nd  no  longer  ;  and  a  declaration 
)e  required  to  be  made  by  any 
selected. 

(on  selected  by  any  such  council 
than  out  of  their  own  number 
I  member  of  the  local  board 
h  he  is  selected  to  act,  for  one 


year  from  the  date  of  his  selection,  and 
no  longer. 

c.  In  case  of  any  vacancy  in  the  number 
selected,  some  other  qualified  person  shall 
be  selected  by  the  council  by  whom  the 
person  causing  the  vacancy  was  selected, 
within  one  month  after  the  occurrence  of 
the  vacancy. 

d.  The  meeting  of  any  council  at  which  any 
selection  as  aforesaid  is  made  in  pursuance 
of  the  Act  shall  to  all  intents  and  pur- 
poses be  deemed  to  be  a  meeting  held  in 
pursuance  of  an  Act  passed  in  the  sixth 
year  of  the  reign  of  King  William  the 
Fourth,  intituled  **An  Act  for  the  Regula- 
tion of  Municipal  Corporations  in  Eng- 
land and  Wales," and  any  Act  amending 
the  same. 

e.  If  any  person  is  both  selected  and  elected 
to  be  a  member  of  any  such  local  board, 
he  shall,  within  three  days  after  notice 
thereof  from  the  clerk,  choose,  or,  in 
default  of  such  choice,  the  local  board 
of  which  he  is  so  selected  and  elected  to 
be  member  shall  determine,  the  title  in 
respect  of  which  he  shall  serve ;  and  im- 
mediately on  such  choice  or  determina- 
tion the  person  so  selected  and  elected 
shall  be  deemed  to  be  member  only  in  re- 
spect of  the  title  so  chosen  or  determined, 
and  his  office  as  member  in  respect  of 
any  other  title  shall  thereupon  become 
vacant. 

Elective  members  of  any  local  board  estab- 
lished under  the  Public  Health  Act,  1848, 
before  the  passing  of  the  Local  Government 
Act,  1858,  shall  be  elected  by  such  owners  of 
property  and  ratepayers  and  in  such  manner 
as  in  this  schedule  mentioned ;  and  the  pro- 
visions of  this  schedule  (with  the  exception 
of  the  provisions  relating  to  the  number  and 
qualification  of  members)  shall  apply  accord- 
ingly. 

All  members  of  local  boards  existing  at  the 
time  of  the  passing  of  the  Public  Health  Act 
shall,  notwithstanding  any  provision  of  any 
Act  or  onler  confirmed  by  Parliament,  con- 
tinue to  hold  office  till  the  fifteenth  day  of 
April  one  thousand  eight  hundred  and  seventy- 
six  ;  and  the  next  election  of  members  of 
such  local  boards  shall  be  held  in  accordance 
with  the  provisions  of  this  schedule. 

The  provisions  of  section  twenty-six  of  the 
Sanitary  Law  Amendment  Act,  1874,  shall  be 
deemed  not  to  have  been  compulsory  in  the 
case  of  the  first  election  of  members  of  any 
local  board  elected  after  the  passing  of  that 
Act,  and  before  the  passing  of  this  Act ;  but 
all  elections  held  or  purporting  to  have  been 
held  in  accordance  with  such  provisions  before 
the  passing  of  the  Act  shall  be  deemed  to 
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liave  been  duly  held,  and  to  be  valid  for  all 
l)urpofles. 

Nothing  in  the  rules  of  the  schedules  applies 
to  the  local  govemuicDt  district  of  Oxford. 

Proceedings  in  Case  of  Lapse  of  Local  Board. 
— Where  any  local  board  lapses  through  its 
members  ceasing  to  hold  office,  and  failure  to 
elect  new  members  in  manner  by  the  Act  pro- 
vided, any  mortgagee  or  other  person  entitled 
to  any  principal  or  interest  on  any  mortgage 
of  rates  made  by  such  local  board  may,  with- 
out prejudice  to  any  other  mode  of  recovery, 
n{)ply  for  the  appointment  of  a  receiver  to  a 
court  of  summary  jurisdiction.  The  said  court 
may,  by  writing  under  their  hands,  appoint  a 
]ier8ou  to  make,  levy,  and  collect  the  whole 
or  a  competent  part  of  the  rates  liable  to  the 
]>ayment  of  the  principal  and  interest  in  re- 
spect of  which  the  application  is  made,  and 
to  recover  all  arrears  of  such  rates  until  such 
principal  and  interest,  together  with  the  costs 
of  the  application  and  of  collection,  are  paid ; 
and  on  such  appointment  being  made,  all  such 
rates,  competent  part  thereof,  and  arrears, 
shall  be  paid  to  the  receiver  so  appointed, 
and  shall  be  rateably  apportioned  by  him 
among  the  mortgagees  or  other  persons  en- 
titled to  the  same. 

In  the  case  of  any  lapse  of  a  local  board, 
the  owners  and  ratepayers  of  the  district  may, 
by  resolution  passed  in  manner  provided  by 
Schedule  III.  to  the  Act,  determine  to  elect, 
and  may  accordingly  proceed  to  the  election 
of  a  new  local  board  in  manner  provided  by 
this  schedule,  and  the  result  of  such  election 
shall  be  signified  to  the  Local  Government 
Board  by  the  returning  officer;  and  all  the 
powers,  rights,  duties,  property,  and  liabilities 
of  the  lapsed  board  shall  attach  to  the  new 
board  as  if  there  had  been  no  lapse  before  the 
election  thereof,  and  from  the  date  of  the 
completion  of  such  election  all  powers  of  any 
receiver  to  make  rates  under  this  schedule 
shall  determine. 

If  no  election  takes  place  in  pursuance  of 
this  provision  within  three  months  from  the 
<late  of  the  lapse  of  the  board,  the  Local 
Government  Board  may  by  order  dissolve  tlie 
district,  and  declare  it  to  be  a  rural  district, 
or  to  be  included  in  any  adjoining  rural  dis- 
trict; and  from  and  after  a  day  named  in 
such  order  all  the  ^wwers,  rights,  duties,  pro- 
]>erty,  and  liabilities  of  the  lapsed  board  shall 
attach  to  the  rural  authority  named  in  the 
order,  and  audi  property  shall  be  held  by  the 
rural  authority  for  the  benefit  of  the  dissolved 
district. 

The  Local  Government  Board  may  by  order 
determine  any  question  as  to  the  fact  of  a  local 
board  having  lapsed,  or  as  to  the  date  of  the 
lapse  of  any  local  board. 


In  oases  where  an  Improvement  Act  di 
trict  or  a  local  government  district  beeoim 
a  borough,  all  the  powers,  rights,  liahflitM 
&c.,  of  the  local  government  district  aretnu* 
f  erred  to  the  council  of  the  borougL— {P.  E, 
B.  310.) 

Any  local  board  may  with  the  ssnctioD  d 
the  Local  Government  Board  change  tbeff 
name.— (!*•  H.,  s.  311.) 

or 

Diatriot  of  Oxford— The  following  it  a 
special  enactment  relative  to  Oxford:— 

The  local  gorernmeot  district  of  Oxltad  thiO  be 
sul:(Ject  to  the  jurisdiction  of  a  local  board  emMst 
of  the  vice-chancellor  of  the  noirenitf  d  OzM 
and  the  mayor  of  Oxford  for  the  time  beiog.  vd  «f 
for^-flre  other  members,  fifteen  to  be  elected  by  tkt 
university  of  Oxford,  sixteen  by  the  town  ocoadl  d 
Oxford,  and  fourteen  by  the  ratepajen  o(  ike 
parishes  situated  within  the  area  forucfiy  vitti> 
the  Jurisdiction  of  the  commissioners  for  uoguSH 
certain  mileways  leading  to  Oxford,  and  tsaki^iB- 
provements  in  the  university  and  city  of  OxiM 
the  suburbs  thtnreof,  and  the  adjoining  psriih  tt  tL 
Clement,  and  of  the  member  or  members  ftr  uif 
parish  or  parts  of  parishes  which  may  hurt  Un  « 
may  hereafter  be  added  to  the  Oxford  district. 

After  the  passing  of  this  Act  a  district  formed  s^ 
of  the  rural  sanitary  districts  of  the  ci^  of  Oxft*' 
and  the  Abingdon  union,  to  be  termed  the  '*Qni^ 
pont  district,"  sliall  be  defined  by  an' order  of  tbe 
Local  Qovemment  Board,  and  on  a  daj  to  be  aes- 
tioned  in  such  order,  the  said  district  shall  fcmfV* 
of  the  said  local  government  district  of  Oxfori 

The  election  of  members  of  the  said  local  b«'' 
by  the  town  council  and  by  the  ratepayers  ef  i^ 
parishes  aod  parts  of  parishes  respectively  shil  ^ 
conducted  at  tlie  same  time,  in  the  same  way,  i*^ 
subject  to  the  same  regulations  in  and  sabiec^" 
which  such  election  is  conducted  atthetimeof^ 
passing  of  this  Act. 

As  regards  the  district  of  Cowley  now  comp**^ 
in  the  said  local  government  district  of  (>x(bid,>"' 
the  district  of  Grandpont  when  added  to  tbe*** 
district,  the  chairman  of  the  said  local  boariorl^ 
his  absence  the  clerk  to  the  local  board,  shall  iM* 
mon  a  meeting  of  the  several  persons  rated  to  <^ 
relief  of  the  poor  in  respect  of  hewdlts***' 
situated  in  the  »uid  Cowley  and  Grandpont  distnd 
respectivdy,  by  public  notices  under  his  baai** 
affixed  three  clear  dayis  previously  to  the  prtBC^* 
doors  of  every  church  and  chapel  in  the  diilHtO 
such  meeting  to  be  held  on  the  day  whru  tbeB** 
bers  for  the  parishes  are  elected,  and  at  a  pli'' ' 
each  such  district  to  be  fixed  by  the  chains^  < 
clerk;  and  the  appointment  of  a  chaimaB,is^* 
other  the  bu^iiness  of  such  meetings,  shall  be  t» 
ducteil  as  if  the  meetings  respectively  v«*  ** 
meetings  of  a  vestry  in  a  parish. 

An  election  of  the  member  for  the  Gnutdpt**"* 
trict  shall  take  place  as  soon  as  coDTenieat  aS* 
that  district  has  been  added  to  the  Oxfsid  ^ 
government  district  as  aforesaid,  and  he  staU  <* 
tioue  in  office  until  the  next  annual  electioi^^ 
said  local  board.  , 

The  fifteen  members  to  be  elected  by  theoBi^' 
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d  M  foUows  ;  namely,  ^oar  members 
bj  the  aoirersity  in  convocation,  and 
%  ihall  be  elected  by  the  heads  and 
>  bursars  of  the  several  colleges,  en- 
atote  of  the  nniversity  or  otherwise 
students,  and  by  the  heads  of  the 
lay  member  of  the  university,  being 
yf  Master  of  Arts,  Bachelor  of  Civil 
r  in  Medicine,  or  any  superior  degree 
ty,  shall  be  qualified  to  be  elected  ; 
MIS  shall  be  conducted  by  the  said 
by  the  colleges  and  halls  respectively, 
e,  and  in  the  same  way,  and  subject 
gnlations,  in  and  subject  to  which 
le  poor  for  the  univer^itj  and  for  the 
alls  ar«  now  or  may  hereafter  be 
I  respectively,  save  that  in  the  elec- 
ra  the  hi  ads  and  bursars  of  all  the 
I  heads  of  all  the  halls  shall  be  sum- 
rlce-chancellor  for  that  purpose,  and 
1  to  vote. 

»ov«  provided,  nothing  in  this  Act 
provisions  of  any  order  confirmed  by 
Uinf  to  the  local  government  district 
In  force  at  the  time  of  the  passing  of 
l^a  342.) 


I- This  board 
e  aatbority  iu  all  matters  relat- 
health.  It  has  also,  by  an  Act 
1,  all  the  powers  and  duties  of 
r  Board,  which  has  been  trans- 
i,  or,  more  properly  speaking, 
I  constitution  is  as  follows  :  A 
ointed  by  her  Majesty.  All  her 
ncipal  Secretaries  of  State  for 
g.  The  Lord  Privy  Seal.  The 
the  Exchequer.  A  Parliamen- 
r.  A  permanent  Secretary, 
t  medical  officer,  various  inspec- 
:,  legal,  and  others),  and  a  large 
and  officials. 

I  and  duties  of  the  board  are 
ous.  They  are  as  follows  : — 
I  and  duties  of  the  Poor -Law 
IS  it  concerns  England, 
tters  referring  to  public  heidth 
iving  upon  the  Secretary  of  State 
!k>ttnciL 

leral  power  over  the  acts  of  all 
ics. 

the  powers  and  duties  that  the 
le  hitherto  had  under  the  Alkali 
c«  Alkali  Acth. 
ren  of  the  Board  of  Trade  with 
supervisiou  of  the  metropolitan 

ers  and  duties,  &c.,  of  the  Home 
elation  to  turnpike  roads,  high- 
and  hedges  iu  England  and 
low  transferred  to  the  Local 
3oard. 

vers  and  duties  relating  to  the 
f  births,  deaths,  and  marriages ; 


drainage  and  all  sanitary  matters  ;  baths  and 
wash-houses;  public  monuments;  town  im- 
provements; artisans' and  labourers' dwellings. 

The  powers  and  duties  of  the  Privy  Couucil 
as  to  prevention  of  disease  and  vaccination. 

And  lastly,  local  taxation  as  far  as  the 
Home  Secretaiy  is  concerned. 

The  Sanitary  Acta  formerly  conducted  by 
either  the  Secretary  of  State  or  the  Privy 
Council  mny  be  conveniently  summarised  as 
follows : — 
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Secretary 

Will.  IV.  c.  86. 

1  Vict,  c  23. 

9  4  10  Vict.  c.  74. 

10  4  11  Vict  c.  84. 

10  A  11  Vict.  c.  61. 

11  A  12  Vict.  c.  63. 
SI  k  92  Vict  0.  98. 
23  4  24  Vict  c.  86. 


of  State. 

24  125 
26A27 
28129 
29  A  80 
80181 
31132 
31132 
32133 


Vict  c. 
Vict  c. 
Vict.  c. 
Vict  c. 
Vict  c.  113. 
Vict  c.  115. 
Vict  c.  130. 
Vict  c.  100. 


61. 
17. 
75. 
96. 


Privjf  Council. 


11 1 12  Vict  c.  6a 
18  1 19  Vict  c.  116. 
21 1  22  Vict  c.  9T. 
22  1  23  Vict.  c.  8. 


23  1  24  Vict  c.  77. 

29  1  30  Vict  c.  90. 

30  1  31  Vict  c.  84. 
U  1  32  Vict  c.  115. 


The  transfer  power  also  applies  to  amended 
Acts  ;  it  therefore  includes  the  recent  Public 
Health  Act,  which  consolidates  a  great  many 
of  these  Acts,  and  also  still  farther  enlarges 
the  powers  of  the  Local  Government  Board, 
especially  as  to  the  compulsory  union  of  dis- 
tricts, &c. 

The  Local  Government  Board,  when  any 
portion  of  the  salaries  of  officers  is  paid  out 
of  Government,  has  the  power  to  confirm  or 
reject  their  appointment,  to  lay  down  the 
duties,  and  to  determine  the  salaries.  Even 
when  the  salary  of  medical  officer  of  health  is 
paid  entirely  by  the  local  authority,  the  Local 
Government  Board  may  by  order  prescribe 
his  qualification  and  duties.— (P.  H.,  s.  191.) 

The  Local  Government  Board  act  often 
through  provisional  orders  {see  Ordebs,  Pro- 
visional) and  through  "orders." 

The  general  routine  business  of  sanitary 
authorities— such  as  the  regulation  of  salaries, 
the  duties  of  their  officers,  and  even  certain 
compulsory  matters,  such  as  the  union  of  dis- 
tricts for  the  joint  appointment  of  a  medical 
officer  of  health— may  be  dealt  with  by  the 
"orders"  of  the  Local  Government  Board 
without  having  recourse  to  a  provisional 
order  (except  in  the  case  of  opposition). 
These  orders  are  to  be  binding  and  conclusive 
as  to  the  matters  to  which  they  refer.— (P.  H., 
8.  295.) 

The  Local  Government  Board  may  from 
time  to  time  make  inqturies  under  the  Public 
Health  Act,  the  costs  of  such  inquiries  being 
settled  by  a  Local  Government  **  order ;  **  and 
every  such  order  may  be  made  a  rule  of  in  one 
of  the  superior  courts  of  law,  on  the  applica- 
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lion  of  any  person  named  therein. — (P.  IL, 
B,  293,  2d4.) 

The  settlement  of  differences  arising  oat  of 
the  transfer  of  powers  or  property  to  local 
authority  is  a  matter  which  the  Local  Govern- 
ment Board  has  also  |>ower  to  settle  by  order. 

The  most  important  powen  of  the  Local 
Ooveriiment  lioard  are— (1)  The  compulsory 
union  of  districts  (see  Sanitary  Districts)  ; 
and  (2)  the  power  to  enforce  performance  of 
duty  by  defaulting  local  authority,  as  fol- 
lows : — 

Where  complaint  19  made  to  the  Local 
Government  Board  that  a  local  authority  has 
ma^le  default  in  providing  their  district  with 
sufficient  sewers,  or  in  the  maintenance  of 
exiHting  sewers,  or  in  providing  their  district 
with  a  supply  of  water,  in  cases  where  danger 
arises  to  tlie  health  of  the  iuhabitants  from 
the  insufficiency  or  unwholesonieneai  of  the 
existing  supply  of  water,  and  a  proper  supply 
can  be  got  at  a  reasonable  cost,  or  that  a  local 
authority  has  made  default  in  enforcing  any 
proviaiuiis  of  this  Act  which  it  is  their  duty 
to  enforce,  the  Jjocal  Government  Board,  if 
satisfied,  after  due  inquiry,  that  the  authority 
has  been  guilty  of  the  alleged  default,  shall 
make  an  order  limiting  a  time  for  the  per- 
formance of  their  duty  in  the  matter  of  such 
complaint.  If  such  duty  is  not  performed  by 
the  time  limited  in  the  order,  such  order  may 
be  enforced  by  writ  of  mandamus,  or  the 
Local  Government  Board  may  appoint  some 
X>er8oii  to  perform  such  duty,  and  shall  by 
order  direct  tluit  the  expenses  of  i>erforming 
the  same,  together  with  a  reasonable  remuner- 
ation to  the  person  appointed  for  superin- 
tending such  performance,  and  amounting  to 
a  sum  specified  in  the  order,  together  with 
the  costs  of  the  proceedings,  shall  be  paid  by^ 
the  authority  in  default ;  and  any  order  made 
for  the  payment  of  such  expenses  and  costs 
may  bo  removed  into  tlie  Court  of  Queen's 
Bench,  and  be  enforced  in  the  same  man- 
ner as  if  the  same  were  an  order  of  such 
court. 

Any  person  appointed  under  this  section  to 
perform  the  duty  of  a  defaulting  local  autho- 
rity shall,  in  the  performance  and  for  the 
purposes  of  such  duty,  be  invested  with  all 
the  powers  of  such  authority  otlier  than  (save 
as  hereinafter  provided)  the  powers  of  levying 
rates  ;  and  the  Local  Government  Board  may 
from  time  to  time  by  order  change  any  person 
■o  appointed.— (1*.  H.,  a.  299.) 

Any  sum  specified  in  an  order  of  the  Local 
Government  Board  for  payment  of  the  ex- 
I>enses  of  performing  the  duty  of  a  defaulting 
local  authority,  together  with  the  costs  of  the 
proceedings,  shall  be  deemed  to  be  expenses 
properly  incurred  by  such  authority,  and  to 


be  a  debt  due  from  such  authority,  and  par- 
able out  of  any  moneys  in  the  hands  of  inch 
authority  or  of  their  officers,  or  eat  of  any 
rate  applicable  to  the  payment  of  any  ex- 
penses properly  incurred  by  such  antiuHity, 
which  rate  is  in  this  part  of  this  Act  refemd 
to  as  ''the  local  rate."  If  the  defaoltiDg 
authority  refuses  to  pay  any  such  sum,  vith 
costs,  as  aforesaid,  for  a  period  of  fourteea 
days  after  demand,  the  Local  Gorenunat 
Board  may  by  order  empower  any  perwm  to 
levy,  by  and  out  of  the  local  rate,  sach  nun 
(the  amount  to  be  specified  in  the  order)  ai 
may,  in  the  opinion  of  the  Local  GoTenuaeat 
Board,  be  sufficient  to  defray  the  debt  to  doe 
from  the  defaulting  authority,  and  all  ex- 
penses incurred  in  consequence  of  the  noa* 
payment  of  such  debt. 

Any  person  or  persons  so  empowered  tbaU 
have  the  same  powers  of  levying  the  local 
rate,  and  requiring  all  officers  of  the  defaolt* 
ing  authority  to  pay  over  any  moneys  in  their 
hands,  as  the  defaulting  authority  wonld 
have  in  the  case  of  expenses  legally  payaUe 
out  of  a  local  rate  to  be  raised  by  such  antho- 
rity ;  and  the  said  person  or  persona,  after 
repaying  all  sums  of  money  so  due  in  reipeet 
of  the  order,  shall  pay  the  surplus,  if  sny  (tlie 
amount  to  be  ascertained  by  the  Local  (SoTerB* 
ment  Board),  to  or  to  the  order  of  the  default- 
ing authority.— (P.  H.,  s.  300.) 

The  Local  Government  Board  may  from 
time  to  time  certify  the  amount  of  expeww 
that  have  been  incurred,  or  an  estimate  01 
the  expenses  about  to  be  incurred,  by  *^J 
person  appointed  by  the  said  board  Aider 
this  Act  to  perform  the  duty  of  a  defaolting 
local  authority ;  also,  the  amount  of  any  loM 
required  to  be  raised  for  the  purpose  of  defray- 
ing any  expenses  that  have  been  so  incnrreui 
or  are  estimated  as  about  to  be  incurred ;  *bA 
the  certificate  of  the  said  board  shall  be  ex- 
clusive as  to  all  matters  to  which  it  relate*. 

Whenever  the  Local  Government  Board  le 
certifies  a  loan  to  be  required,  the  PobW 
Works  Loan  Commissioners  may  adTance  to 
the  Local  Government  Board,  or  to  any  per- 
son appointed  as  aforesaid,  the  amount  d  ^« 
loau  so  certified  to  be  required  on  the  seconty 
of  the  local  rate,  without  requiring  any  other 
security ;  and  the  Local  Government  Board, 
or  the  i)er8on  so  ap)K>inted,  may,  by  any  in- 
strument duly  executed,  charge  the  local  rate 
with  the  repayment  of  the  principal  and 
interest  du%  in  respect  of  such  loan,  aod 
every  such  charge  shall  have  the  same  effw* 
as  if  the  defaulting  local  authority  were  em- 
powered to  raise  such  loan  on  the  security^ 
the  local  rate,  and  had  duly  executed  an  ib* 
strument  charging  the  same  on  the  local  nt«- 
-(P.  H.,  8.  SOL) 
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il  money  or  interest  for  the  time 
raipect  of  any  loan  under  this 
payment  of  the  expenses  in- 
B  inearred  in  the  performance  of 
defaulting  local  authority  shall 
I  a  debt  due  from  such  authority, 
on  to  any  other  remedies,  may 
1  tlie  manner  in  which  a  debt  due 
Ing  authority  may  be  recovered 
>f  the  provisions  of  this  Act. 
(if  any)  of  any  such  loan,  after 
lie  expenses  Aforesaid,  shall,  on 
thereof  being  certified  by  the 
lent  Board,  be  paid  to  or  to  the 
efaultiug  authority. 
"  for  the  purposes  of  the  pro- 
M  part  of  this  Act  relating  to 
si  authorities,  shall  include  all 
under  those  provisions  by  or  by 
he  Local  Gk>vemment  Board,  or 
pointed  by  that  board.— (P.  H., 
BPECTORs,  Local  Government  ; 

niOBITIES,  kc. 


—  Common  Lodging- 
regulations  as  to  lodging-houses 
in  the  following  sections  of  the 
I  Act,  1875  :— 

authority  shall  keep  a  register 
L  be  entered  the  names  and  resi- 
keepers  of  all  common  lodging- 
the  district  of  such  authority, 
ion  of  every  such  house,  and  the 
gers  authorised  according  to  this 
ived  therein. 

my  entry  in  such  register,  cer- 
erson  having  charge  of  the  regis- 
le  copy,  shall  be  received  in  all 
1  all  occasions  as  evidence,  and 
nent  proof  of  the  matter  regis- 
t  production  of  the  register,  or 
ent  or  thing  on  which  the  entry 
ind  a  certified  copy  of  any  such 
6  supplied  gratis  by  the  person 
)  of  the  register  to  any  person 
reasonable  time  for  the  same. 
6.) 

udl  not  keep  a  common  lodging- 
sive  a  lodger  therein  until  the 
in  registered  in  accordance  with 
I  of  this  Act ;  nor  until  his  name 
thereof  has  been  entered  in  the 
under  this  Act :  provided  that 
ion  so  registered  dies,  his  widow 
>er  of  his  family  may  keep  the 
common  lodging-house  for  not 
ir  weeks  after  his  death  without 
red    as    the    keeper   thereof.— 

) 

all  not  be  registered  as  a  common 

I  until  it  has  been  inspected  and 


approved  for  the  purpose  by  tome  ojBker  of  the 
local  authority ;  and  the  local  authority  may 
refuse  to  register  as  the  keeper  of  a  common 
lodging-house  a  person  who  does  not  produce 
to  the  local  authority  a  certificate  of  character, 
in  such  form  as  the  local  authority  direct, 
signed  by  three  inhabitant  householders  of  tli» 
parish  respectively  rated  to  the  relief  of  the 
poor  of  the  parish  within  whieh  the  lodging- 
house  is  situated  for  property  of  the  yearly 
rateable  value  of  six  pounds  or  upwards. — 
(P.  H.,  s.  78.) 

The  keeper  of  every  common  lodging-house 
shall,  if  required  in  writing  by  the  local  au- 
thority so  to  do,  aflSx  and  keep  undefaced  and 
legible  a  notice  with  the  words  '*  Begistered 
Common  Lodgiug-House,"  in  some  conspicuous 
place  on  the  outside  of  such  house. 

The  keeper  of  any  such  house  who,  after 
requisitton  in  writing  from  the  local  authority, 
refuses  inr  neglects  to  afiix  or  renew  such 
notice,  shall  be  liable  to  a  penalty  not  exceed- 
ing Jive  pounds^  and  to  a  further  penalty  of 
ten  shillings  for  every  day  that  such  refusal  or 
neglect  continues  after  conviction.— (P.  H., 
s.  79.) 

Every  local  authority  shall  from  time  to 
time  make  bylaws — 

1.  For  fixing  and  from  time  to  time  varyhig 
the  number  of  lodgers  who  may  be  re- 
ceived into  a  common  lodging-house,  and 
for  the  separation  of  the  sexes  therein ; 
and, 

2.  For  promoting  cleanliness  and  ventilation 
in  such  houses  ;  and, 

3.  For  the  giving  of  notices  and  the  taking 
precautions  in  the  case  of  any  infectious 
disease;  and, 

4.  Generally  for  the  well-ordering  of  such 
houses.— (P.  H.,  s.  80.) 

Where  it  appears  to  any  local  authoiity  that 
a  common  lodging-house  is  without  a  proper 
supply  of  water  for  the  use  of  the  lodgers, 
and  that  such  a  supply  can  be  furnished 
thereto  at  a  reasonable  rate,  the  local  autho- 
rity may  by  notice  in  writing  require  the 
owner  or  keeper  of  such  house,  within  a  time 
specified  therein,  to  obtain  such  supply,  and 
to  do  all  works  necessary  for  that  purpose ; 
and  if  the  notice  be  not  complied  with  accord- 
ingly, the  local  authority  may  remove  such 
house  from  the  register  until  it  is  complied 
with.— (P.  H.,  s.  81.) 

The  keei)er  of  a  common  lodging-house 
shall,  to  the  satisfaction  of  the  local  autho- 
rity, lime  wash  the  walls  and  ceilings  thereof 
in  the  first  week  of  each  of  the  months  of 
April  and  October  in  every  year.  Penalty  for 
neglect,  forty  shillings  or  less.— (P.  H.,  s.  82.) 

The  keeper  of  a  common  lodging-house  in 
which  beggars  or  vagrants  are  received  to 
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ludge,  shall  from  time  to  time,  if  reiiuired  in 
writing  by  the  locul  authority  so  to  do,  report 
to  the  local  authority,  or  to  such  person  as 
the  local  authority  direct,  every  person  who 
resorted  to  such  house  during  the  preceding 
day  or  night,  and  for  that  purpose  schedules 
aliall  be  furnished  by  the  local  authority  to 
the  person  so  ordered  to  report,  which 
schedules  he  shall  fill  up  with  the  informa- 
tion required,  and  transmit  to  the  local 
authority.- (P.  H.,  s.  83.) 

The  keeper  of  a  common  lodging-house 
Rhall,  when  a  person  in  such  house  is  ill  of 
fever  or  any  infectious  disease,  give  immediate 
notice  thereof  to  the  medical  officer  of  health 
of  the  local  authority,  and  also  to  the  poor- 
law  relieving  officer  of  the  union  or  parish  in 
which  the  common  lodging-house  is  situated. 
—(P.  H.,  8.  84.) 

The  keeper  of  a  common  lodging-house,  and 
every  other  person  having  or  acting  in  the 
care  or  management  thereof,  shall,  at  all 
times  when  required  by  any  officer  of  the  local 
authority,  give  him  free  access  to  such  house 
or  any  part  thereof.  Penalty  for  refusing 
MxeaBy  Jive  pounds  or  less.— (P.  H.,  s.  85.) 

Any  keeper  of  a  common  lodging-house,  or 
other  person  having  or  acting  in  the  care  or 
management  thereof,  who — 

1.  Receives  any  lodger  in  such  house  with- 
out the  same  being  registered  under  this 
Act;  or 

2.  Fails  to  make  a  report,  after  he  has  been 
furnished  by  the  local  authority  with 
schedules  for  the  purpose  in  pursuance  of 
this  Act,  of  the  persons  resorting  to  such 
house ;  or 

3.  Fails  to  give  the  notices  required  by  this 
Act  where  any  person  has  been  confined 
to  his  bed  in  such  house  by  fever  or  other 
infectious  disease, 

shall  be  liable  to  a  penalty  not  exceeding  Jive 
fiounds,  and  in  the  case  of  a  continuing  offence 
to  a  further  penalty  not  exceeding /or^V  shil- 
litigg  for  every  day  during  which  the  offence 
continues. — (P.  11. ,  s.  86.) 

In  any  proceedings  under  the  provisions  of 
this  Act  relating  to  common  lodging-houses, 
if  the  inmates  of  any  house  or  part  of  a  house 
idlego  that  they  are  members  of  the  same 
family,  the  burden  of  proving  such  allegation 
shall  lie  on  the  persons  making  it.  — (P.  H., 
8.  87. ) 

Where  the  keeper  of  a  common  lodging- 
house  is  convicted  of  a  third  offence  against 
the  provisions  of  this  Act  relating  to  common 
lodging-houses,  the  court  before  whom  the 
conviction  for  sucli  third  offence  takes  place 
may,  if  it  thinks  fit,  adjudge  that  he  shall  not 
at  any  time  within  five  years  after  the  convic- 
tion, or  within  such  shorter  period  after  the 


conviction  as  the  court  thinks  fit,  keep  or 
have  or  act  iu  the  care  or  management  of  % 
common  lodging-house  without  the  preriooi 
licence  in  ¥rritingof  the  local  authority,  which 
licence  the  local  authority  may  withhokior 
grant  on  such  terms  and  conditiont  u  tbev 
think  fit.— (P.  H.,i.  88.) 

For  the  purposes  of  this  Act  the  expresiuiQ 
** common  lodging-house"  includes,  in  any 
case  in  which  only  part  of  a  house  ii  used  u 
a  common  lodging-house,  the  part  so  used  of 
such  house.— (P.  H.,  s.  89.) 

Bylaws  as  to  Houses  let  in  Lodciivgt.-'^ 
liocal  Government  Board  may,  if  tliey  think 
fit,  by  notice  published  in  the  **  London  Gt* 
zette,'*  declare  the  following  enactment  to  be 
in  force  within  the  district  or  any  part  d  ike 
district  of  any  local  authority,  and  from  and 
after  the  publication  of  such  notice  sndi 
authority  shall  be  empowered  to  make  bjUn 
for  the  following  matters  ;  (that  is  to  ny,) 

1.  For  fixing  the  number,  and  from  time  to 
time  varying  the  number  of  penoos  who 
may  occupy  a  house  or  part  of  a  hoM 
which  is  let  in  lodgings  or  oeoupied  by 
members  of  more  than  one  family,  vA 
for  the  separation  of  the  sexes  in  a  bone 
so  let  or  occupied : 

2.  For  the  registration  of  houses  lo  letcr 
occupied : 

3.  For  the  inspection  of  such  houses : 

4.  For  enforcing  drainage  and  the  {HtymiA 
of  privy  accommodation  for  such  hooMii 
and  for  promoting  cleanliness  and  va&- 
lation  in  such  houses  : 

5.  For  the  cleansing  and  limevaduog  *^ 
stated  times  of  the  premises,  and  fortbt 
paving  of  the  courts  and  oonrtju^ 
thereof : 

6.  For  ihe  giving  of  notices  and  the  iskio{ 
of  precautions  in  casj  of  any  infection 
disease. 

This  section  shall  not  apply  to  coo** 
lodging-houses  within  the  provisions  of  ^ 
Act  relating  to  such  houses.  —  (P.  H.,  a  ^) 

ZiOgwood— Logwood  is  the  produce  of  tki 
heartwood  of  the  Hctmatox$l6n  Campeckiif^' 
It  contains  a  crystalline  matter  termed  Afl**' 
toxylin  (Ci6H,40«,  H,0,  and  3H,0,  GtthsM 
which  in  its  pure  state  is  not  red,  but  i^^ 
yellow  or  honey-yellow.  Logwood  is  ext* 
sively  used  in  dyeing,  fur  the  prodad* 
of  reds,  violets,  purples,  blacks,  drabi,  ^ 
It  readUy  yields  its  colour  both  to  sjaritstf* 
boiling  water.  A  solution  of  logvood  > 
turned  yellow  by  acids,  and  deepened  • 
colour— which  is  a  fine  red  turning  on  p«tfr* 
or  violet — by  alkalies.  Logwood  it  in«^  ^ 
colour  tea,  chicory,  bottled  red  fruits,  ^ 
wine,  claret,  kc. 


LHP 
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^■lit*   (tjn.  ffumulin)  —  The   bitter  lolutioDeraponted.  Tbe  residue  wbanwuhed 

dpltof  hf^  Quy  be  pmcnred  bjtre&ting  witb  etfaer  it  lapulite.     It  i«  nentral,  un- 

aquiHu  extract  of  the  Inpulinio  glandi  BrrEtalliuible,   jaLawish  white,  very  bitter, 

td  with  *  little  lime  with  aJeohnl.     The  Boluble  in  tweiit;  parts  of  water,  very  tolnble 

bilit  tiDctar«  ii  to  be  evaporated  to  dry-  in  alcobol,  and  ilightly  so  in  ether.     Lupolite 

,  the  teeidne  treated  with  wftter,  uid  the  contatiu  no  nitrogen,    Setllora. 


M. 


L — Thie  inbatanoe  i>  manufno- 

iBD  wheat,  whiob  ii  remarliably 

ID  gluten.     It  ii  highly  Dutritioua,  but 
ntut  iudigeatibla. 
'•i(ht for  weight,  maocaroni  oontaini  from 

la  three  timei  ei  inaeb  fleih-forming 
*ria]  u  good  wheaten  bread.  This  ia  the 
iiuaf  eminent  analytical  chemiata  at  home 

^nad,  wtiile  Dr.  Huaall  claimi  for  it 
Bore  nutrient  power  than  any  of  the 
ih  employed  ai  food  in  thia  oouiitry. 
Imm— The  tough,  membranaui,  loeerated 
ring  lariliodt)  of  the  nutmeg.  There  are 
■VKtiei— (be  cultirated,  and  the  wild  or 

luce;  the  latter  is  of  ■  dark-red  colour, 
iidefident  in  flavour  and  aroma.  Id  its 
nl  properties  it  reiemblai  the  nutmeg,  but 
■eta  more  agreeable  odour.  The  follow- 
^Ktordiug  to  N.  E.  Ueory,  the  comiioai- 
Dfmace:— 

Bnl  fat  Dil,  aolabte  ]□  alcolial. 


Uinioug  fibre  with  lime. 
Utention  by  the  admixture  of  the  wild 
<  ii  eaiily  detected,  on  aoconnt  of  its 
nd  colour  and  its  want  of  flavour  and 


ahoros  of  the  Poraiim  Golt.  It  is  di 
f  ungui  which  eats  away  and  burrowa  i 
honeiof  thefoot.  Mr.  Berkeley,  oure 
f  ungologii  t,  Buoceeded  in  developing  & 
mould,  the  perfect  oondition  ut  the 
from  portions  of  mycelium  which  w 
him  l^  Dr.  Carter. 
There  appear  to  he  Ihre 


»tll-kDO. 


1  (the  ScumbtT  tcombrui,  Linn.) 
,  apiny-finued  Bea-fish,  much 
BMi  at  certain  seasons  for  the  table.  It 
aiacterised  by  tbe  presence  of  about  7 
cot.  of  fatty  matter  incorporated  with 
•ill,  and  coneequeutly  ia  leu  suited  for  n 
ite  stomach  than  the  white  Rah.  Occa- 
Ity  it  induces  symptoms  reeembling  those 

ldeir«— £k  TVihk. 

!*»•  Foot  (lyn.  WjwrtrHiw)— This  u 

sea  of  tbe  foot  described  (ISeO)  by  Dr. 

'.  Carter  of  Bombay,  and  resognjaeJ 
twenty  JMTB  previously.  It  occnn  in 
parte  of  IsdiA,  and  the  Dortb-eaatem 


The  firBt  form  ia  that  il 

which  the  bonea  of 

tbe  foot  and  the  lower 

end 

of  the  leg  bones 

are  perforated  in  every 

direction  vith  omals 

and  cavities,  the  cavilie 

be 

i>g  filled  up  with 

tlie  fuBgOB,  which  ia  i 

tl 

e  fom  of  black 

of 

a  dark  red  colour 

internally.      The  whole 

of 

the  surrounding 

softer  parte  are  embed 

ed 

■  fatid  purulent 

diMsbuge,  uul  tha  whole  foot  ii  enUrged  and  i  gTou| 
.  Iiu  lonieirhiit  the  appeaniDcs  of  the  iweUing    and  oeoasioiiUty  layer  oellt.     Fig.  60,  b«B 
,  leeniabad  cum  of  torofnU  (Ke  fig.  69).  |  the  " lutellectiul  Ob>erTer,''>licwit)}elii!R 

There  aie  alio  to  be  leen  in  the  ikin  o' 


They  present  the  character  of  a  I  rue  oidiaia, 
nxcb  aa  0.  fulvum.  Short,  beaded,  tawny 
threads  ariae  fram  a  common  baaa,  conaiatiog 
of  cylindriciJ  articuIutHl  Glajncnti,  beanng 
on  their  lips  >pore-like  c«1b.  The  CiiDgua  of 
the  loot  cloaety  reaemblet  the  geiiut  mv-cor, 
but  there  ii  no  Colata^la  in  the  sponmginin 
—a  character  which  accorda  with  chwnpphe  . 
rather  than  with  nturor,  therefore  the  speeifB 
bsi  been  named  by  Mr  Berkeley  Chimiyphe 

In  the  second  form  the  black  fniigui  maiie* 
■re  wanting,  and  there  are  white  granule!  ia- 
•tead  ;  the  diacase.  however,  ii  the  aame. 

The  third  form  occura  in  madura,  heoce  the 
une  madurk  foot.  In  thia  form,  alio,  tliere 
are  no  black  masaaa,  but  amall  |iuticle)  look- 
ing like  grains  of  red  pepper. 

Thii  diieaie  of  the  foot  U  confined  to  the 
natives  of  India  who  go  about  with  naked 
feet.  The  fungus  germ  is  very  ptobably  intru-  I 
duced  through  some  acrntch  or  abrasion  of 
the  akin.  Tha  only  remedy  !■  amputation. 
ft  is  evidently  a  prevcntible  diaeaae,  and  the 
means  are  ofavioui— viz.,  cteanlineas  and  the 
elficieut  protection  of  the  feet. 

MBgnasia  (oiide  of  mngnesium,  MgO)— 
Uagneaium,  the  metaUicbaBenf  tbemngiiesinn  I 
laltB,  doei  not  e>igt  native.     Wheo  obtained  I 

ipecific  gravity  1*7,  not  readily  oxidiead  ei-  I 
cept  when  heated  in  air;  it  then  forms  the 
earth  mogneno.    This  is  a  wiiite  powder  with  | 


scarcely  any  tatte,  almost  insolable  in  a> 
but  wlien  moistened  gives  a  alight  tlb 
reaction  to  turmeria  paper,  tnnung  itbn 
It  diuolvea  without  effervescenee  ia  ij 
chloric  acid,  and  the  solution,  when  atatnl 
by  a  mixed  solution  of  ammonia  and  ckMl 
of  ammonia,  giv*  acopionacryttallineJIfi" 
when  phoapbate  of  loja  ii  added  Ithei  iiinn'' 
magneiionphoiphatc).  Dissolved  in  niteieai 
and  neutraliaed  with  a  mixtnte  of  sdM 
and  chloride  oF  ammonium,  it  dcflsBo<|ti* 
any  precipitant  with  oxalate  of  ainiBiM*. 
chloride  of  barium,  ahowing  the  aWwi' 
any  sulphate  of  lime  or  carbonate  of  nup^ 
and  lime — the  Diont  frequent  sdnltentio^ 

Magneaa  ia  naed  for  Uia  parpoae  of  •JlD*' 
ating  tea,  tobacco,  and  other  (nbatancBiii* 
it  ia  found  in  the  ash  of  coSae  and  chiMT- 

M«1m«-  Sa  Floub,  Induk-Cobx,  *«■ 

Bf td>iA«  —  Thia  iQlistaniw  ia  jil^ 
from  Indian-corn  meal.     Sa  iNDUl-OOfc 

Hal«ri*— Sec  SIibshes. 

TWallgwiit     Ftwtnl*  — &e    PcsKU  . 

HaLIGNAST. 

H«lt— A  name  given  to  ditFennt  badii 
grain  which  have  become  sweet  from  ^^^ 
version  of  some  of  their  ataceh  (oTCcDdM^ 
into  sugar,  in  coDseqnenca  of  incipHOl  f^' 
mination  artificially  produced.  Tba  [ni^~ 
cereals  so  treated  on  barley,  oati.  tJK 
maiie,  Ac. ;  but  barley  ii  tto  gnk  u  *~ 
employed. 
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{ ii  that  produced  when  the  barley 

•  a  tiDperattire  ranging  between 

f  F.    This  forms  the  basis  of  all 

I. 

'  paU  amher  malt  is  formed  when 

raised  to  from  125**  to  135^ 

)U  is  produced  when  the  tempora- 

between  140'  and  160°;  and  if 
iff  or  180°,  the  product  is  known 
own  or  pale  brown  malt.  The  lat  • 
used  for  colouring  and  flavouring 
orter. 

to  the  experiments  of  Lawes,  100 
barley  yield  90*22  of  malt,  9309 
kiln  dust. 

es  as  much  as  13*5  per  cent,  of  the 
ity  of  nitrogen  contained  in  100 
dry  grain  in  being  converted  into 
tft>und  the  nitrogen  in  the  barley 

0  178  per  cent  of  the  weight  of 
in;  that  contained  in  dry  malt 
er  cent. 

)lds  about  80  i>er  cent,  of  malt 
;  and  sifting  fjnm.  the  radicles, 
ays  that  12  per  cent,  of  this  Igss 
ter,  only  8  per  cent  being  wasted 
of  carbonic  anhydride  and  trim- 
»  amount  of  diastase  yielded  does 
liv  of  the  weight  of  the  grain; 
od  that  other  grains  do  not  give 
li  as  this. 

>  determine  the  quality  of  malt, 
are  required  to  be  known — viz., 
Jit  of  moisture ;  (6)  the  amount 
latter  ;  (c)  Ihe  amount  of  sugar, 
y  be  obtained  by  evaporating  in 
th  about  1  graoune  of  the  care- 

1  and  powdered  substance  until 
Me  weight.  Malt  generally  con- 
fer ceut.  of  water. 

.e  matter  and  extract  may  be 

iD  exactly  similar  manner  to  that 

ider  Tea.     Good  malt  gives  G6 

ztract 

imation  of  the  sugar,  bu  Suoab, 

OP.    ike  aUo  Beeb,  &c. 


I,  Chloride  of  (MnCl^)— This 
useful  for  preventing  decay  of 
jr.    Su  Disinfectants. 

— The  food  of  vegetables,  in  so  far 
Die  structure  is  concerned,  con- 

of  inorganic  compounds,  which 
acid,  water,  and  ammonia— the 
s  of  putrefaction  ;  but  unless  to 
led  small  quantities  of  certain 
tances,  the  vegetable  does  not 
ient  nutriment.  The  mineral 
(1  Ib  the  ashes  of  plants — silica, 

phosphate  of   lime,   magnesia, 


soda,  sulphates,  and  oxide  of  iron,  and  other 
matters — appear  to  be  essential  to  the  exist- 
ence of  the  vegetable  tissue^  so  that  plants 
will  not  grow  in  soils  destitute  of  them.     The 
carbon  contained  in  plants  is  derived  from  the 
carbonic  acid,  the  hydrogen  and  oxygen  are 
chiefly  derived  from  the  water,  and  the  nitro- 
gen from  the  ammonia  which  is  supplied  to 
them  in  rain  and  in  manures,  and  which  re- 
mains in  the  soil  until  absorbed  by  the  roots. 
Differing  from  Baron  Liebig  in  his  **  min- 
eral theory  **  of  manuring,  Messrs.  Lawes  and 
Gilbert  have,    from  extensive   experiments, 
come  to  the  conclusion  that  it  is  impossible 
to  obtain  good  crops  by  using  mineral  manure 
alone,  and  that  nitrogenous  manures  (farm- 
yard manure,  guano,  ammoniacal  salts,  &c.) 
are  fertilising  agents  of  the  highest  order. 
The  following  are  some  of  the  numerous  sub- 
stances which  come  under  the  designation  of 
manures :  Dejecta  and  debris  of  animals ;  re- 
fuse   from    slaughter-houses   (blood,    &c.), 
stables,  cesspools,  and  certain  manufactories  ; 
flsh  (in    many  parts  of    the  country);    the 
ordinary  stable- dung,  which  contains  all  the 
elements  necessary  for  producing  vegetation  ; 
and  Guano    {which  sec) ^  a    powerful  source 
of  ammonia,  containing  much  oxalate  and 
urate    of    ammonia  with  some    phosphates. 
NightHoil  and  urine  (especially  the  latter)  are 
also  most  valuable  for  the  ammonia   they 
yield,  as  well  as  for  phosphates  and  potassa ; 
but  they  are  very  much  neglected  in   this 
country,  although  their  importance  is  fully 
appreciated  in  Belgium,  France,  and  China. 
Messrs.  Lawes  and  Gilbert  have  estimated  the 
actual  value  of  both  urine  and  faeces  at  6s.  8d. 
per  individual  per  annum.    Nitrate  of  soda  is 
valued  as  a  source  of  nitrogen.     All  orgnnio 
substances  may  be  employed  as  manures,  those 
which  contain  nitrogen,  however,  most  readily 
decay  when  mixed  with  the  soiL 

The  mud  of  towns  has  been  successfully  used 
as  a  manure.  After  collection  it  requires  to  be 
left  to  the  action  of  the  air  for  six  months, 
and  as  during  thil  time  it  gives  off  ver}'  un- 
pleasant emanations,  it  should  be  stored  at 
some  distance  from  houses,  &c.  It  has  been 
stated  that  the  ashes  from  lead  and  zinc  manu- 
factories, when  used  as  an  earth-fertiliser, 
have  produced  in  animals  eating  the  herbage 
poisonous  symptoms.  Tardieu  instances  the 
case  of  a  cow  which  died  from  the  effects  of  eat- 
ing clover  that  had  been  nuuiured  with  ashes 
containing  lead.  It  is  possible,  however,  that 
the  ashes  themselves  were  eaten,  and  that  they 
had  not  been  absorbed  by  the  earth.  Set  Lead. 
That  manures  have  frequently  been  the 
source  of  fever,  &c.,  few  care  to  deny ;  but  it 
is  probable  that  when  ill-effects  have  arisen, 
the  manure  has  contained  poisonous  humau 
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excreta.  We  have  no  evidence  to  show  that 
the  ordinary  stableyard  dunghill  is  injuri- 
ous, unless  (as  happens  in  some  parts  of  the 
country)  human  faecal  matter  is  mixed  with 
it.  In  China,  where  animal  dejecta  is  so 
largely  employed  in  agriculture  that  the  air 
is  filled  with  a  very  i)ungent  effluvia,  no  bad 
effect  is  produced,  owing  probably  to  the 
great  deodorising  and  absorbing  powers  of  the 
earth.  Farkes  states  that  he  has  been  unable 
to  find  any  satisfactory  evidence  of  disease 
being  produced  by  manuring  the  ground.  The 
ordinary  dung-heap  may  prove  inconvenient 
by  displacing  oxygen,  but  certainly  it  exhales 
no  specific  ]>oison  of  its  own.  The  men  em- 
ployed in  the  EngliHh  manure  manufactories 
enjoy  excellent  health,  and  people  residing  in 
the  neighbourhood  do  not  appear  to  suffer 
any  annoyance. 

Tardieu,  speaking  of  the  men  engaged  in 
making  poudrette,  says,  *'  The  action  of  the 
exhalations  from  the  manure  manufactories 
on  man  is  certainly  not  injurious.  The  work- 
men show  actually  no  trace  of  sickness  or 
disease  which  can  be  referred  to  the  influ- 
ence of  these  exhalations.^*  In  this  opinion 
Parent- DuchMelet  and  Patissier  concur.  M. 
Patissier  states  that  he  has  not  observed 
workers  in  urates  and  powdered  manures 
attacked  with  any  peculiar  illness.  The 
two  inconveniences  which  they  suffer  from 
are  cutSf  which  heal  with  difficulty,  sometimes 
taking  as  long  as  three  months ;  and  a  slight 
ophthalmia,  caused  by  the  irritation  of  the 
ammoniacul  vapours—  this,  however,  by  the 
application  of  some  simple  lotion,  readily  dis- 
appenrs. 

When  the  poudrette  is  decomposing,  and 
large  quantities  are  brought  into  a  small  space, 
serious  consequences  may  ensue.  Parent- 
Duch&telet  mentions  the  case  of  a  vessel 
carrying  manure  to  Guadaloupe  in  which  half 
the  crew  died,  and  the  rest  were  in  a  wretched 
state  of  health  on  arrival,  caused  by  the  ex- 
halations of  the  fermented  jyortdrette;  and 
the  same  effects  have  been  noticed  in  the 
boats  which  travel  with  manure  between 
Kochelle  and  Nantes.  In  one  of  these  cases 
all  the  crew  were  attacked,  the  disease  ap- 
pearing in  the  form  of  **an  adynamic  fever." 
There  was  intense  pain  of  the  head  and  of  all 
the  limbs,  vomiting,  great  prostration,  and  in 
two  cases  severe  diarrhoea. 

The  internal  temperature  of  the  boat  was 
44"  C.  (lU-2'*  F.)  — the  port -holes  being 
open — while  the  external  temperature  was 
only  W  C.  (64-4''  F.)  Much  vapour  was 
given  off  by  this  manure,  and  an  odour  re- 
sembling sulphuretted  hydrogen  and  am- 
monia was  also  n]>parent.  Parent- Duohftte- 
let  advised   that   the   manures   should   be 


mixed  with  plaster  and  oonYeycd  in  air-t(g 
cavities. 

Manure  in  this  country  has  caused  typliA 
fever ;  but  in  these  cases,  as  already  expIsiMd 
there  was  in  all  probability  humao  typboii 
excrement  present. 

The  following  are  the  chief  r^ialitioDiai 
force  for  the  proper  keeping  of  dang,  &&:- 

Where  in  any  urban  district  it  appetn  it 
the  inspector  of  nuisances  that  any  aocamah 
tion  of  manure,  dung,  soil,  or  filth,  or  otki 
offensive  or  noxious  matter,  ought  to  bs  n 
moved,  he  shall  give  notice  to  the  penoot 
whom  the  same  belongs,  or  to  the  occupier « 
the  premises  whereon  it  exists,  to  remoretb 
same ;  and  if  at  the  expiration  of  tweoty^foo 
hours  after  such  notice  the  same  is  not  oon 
plied  with,  the  manure,  dung,  soil,  or  filth,  o 
matter  referred  to,  shall  be  vnted  ia  todb 
sold  or  disposed  of  by  the  urban  aatbori^ 
and  the  proceeds  thereof  shall  be  eaniedt 
the  account  of  the  fund  or  rate  applioU 
by  them  for  the  general  purposes  of  tU 
Act. 

The  expenses  of  removal  by  the  xsM 
authority  of  any  such  accumulation,  sofari 
they  are  not  covered  by  the  sale  thereof,  m 
be  recpvered  by  the  urban  authority  ia 
summary  manner  from  the  person  to  vhn 
the  accumulation  belongs,  or  froui  the  tea 
pier  of  the  premises,  or  (where  there  ii  i 
occupier)  from  the  owner,  or  they  ratj  \ 
order  of  the  urban  authority  be  deehired  t 
be  private  improvement  expenses.— (P*  ^ 
s.  49.) 

Although  the  section  quoted  is  ooiiiiiM<li 
an  urban  district,  as  in  P.  H.,  a  101,  it 
expressly  provided  that  any  matter  or  tUi 
removed  by  the  local  authority  in  shstkf 
nuisance  may  be  sold  by  public  auotioo,  H 
evident  that  after  failure  to  com^T  vil 
notice,  a  rural  authority  has  very  bbBi 
powers  to  urban  with  regard  to  the  nfe  * 
manure. 

Notice  may  be  given  by  any  uHnm  svUmpI 
(by  public  announcement  in  the  dtfiiici* 
otherwise)  for  the  periodical  remowl  ' 
manure  or  other  refuse  matter  from  at* 
stables,  or  other  premises ;  and  wheit  tt 
such  notice  has  been  given  any  person  to  vhi 
the  manure  or  other  refuse  matter  h^N 
who  fails  so  to  remove  the  same,  or  "ptaati 
further  accumulation,  and  does  not  coittii 
such  periodical  removal  at  such  internli 
the  urban  authority  direct,  shall  be  &3 
without  further  notice  to  a  penalty  of  W^ 
shiilivgs  for  each  day  during  which  M 
manure  or  other  refuse  matter  ia  permitted 
accumulate. — (P.  H.,  s.  60.) 

In  Smith  r.  Waghoni,  27  J.  P.,  744, 1 
Chief -Justice  Cockbum  said,  **A  dtnt 


r  Bot  ba  >  onituice,  ncconUog  to  the 
lid  H  ii  kept.  It  th«  duDg  i*  kept 
itftitaneh  uiaei,  niid  RncojiDee  to 
muing  InhkbilBiita,  then  I  think 
ant  within  the  enaotment,  and  the 
Im  eon*  ieted." 

M— SeeEiEBCiSBi  Ht>3i£ne,  lIiLi- 


mik— An  ftnilyni  of  mue't  milk 

irtiele  Koumiss,  and  the  compoai- 

Mh  ii  to  be  found  in  the  tnblei  in 

E. 

M — In    non-eorporiLte    urbati    dia- 

•onieat  of  the  awnen  and  rate* 
apreiKd  b;  nttolatiun  at  a  public 
!  Bksolutionb),  and  in  corporHtu 
itk'tlie  cunaent  of  two-tliirJi  of  all 
:■  of  the  authoritj,  an  urban  aaui- 
\tj  may  provide  within  iti  diatrict 
aoe,  and  eoUBtmct  a  market-honae 
iDTeniencei,  luch  aa  houtet  and  i 
lighing,  outa,  proper  approachet, 
I  eatahliahiog  a  market,  and  thiu  | 
ulntiTe  tighta,  eiiating  eidiuive  i 

not  be  prejudiced;  lo  that  if  auch  , 
.  the  aanitai7  authority  cannot  aet 
t  of  it*  own  without  the  conaent 
«■  whuae  light!  will  be  affected.— 

upoH  of  giTing  urban  anthoiitiet 
I  MtaUiihing  and  regulating  mor- 
vvfaion*  of  the  Horketa  and  Fain 
t,  1847,  are  incorporated  with  the 
1th  Act,  1873, 10  far  aa  relatea  to 
«f  the  market  or  fair  and  the  pro-  ' 
Rot,  to  the  weigliing  gooda  and 

et  toll*  muat  be  approved  of  by 

>  eiiat  powen  by  which  an  urban 
in  bay  the  undertaking  of  a  mar- 
y.— (F-  H.,  a.  1C0-1C8.) 
[• — It  would  appear,  from  the 
'  H.  BertiUon,  that  the  influence 
Dgal  otsociation,  whether  on  the 
he  morality  of  lx>th  eexea,  ii  con- 

f,  however,  in  France,  Belginm, 
I  that  ofBoial  documenta  allow  of 
tion  of  the  differencea  of  the  con- 
It  prcToil  with  reapeet  to  celibatea, 
,  and  the  widowed,  according  to 
d  nationality. 

(UB,  it  ia  found  that  from  tweuty- 
-ly  years  the  married  furniali  6 
hate*  10.  and  widowera  22  deatha 

eapectiTclj-  7, 11,  and  19  pet  1000  ; 
Iity-five  to  forty  yean,  71, 13,  and 
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171  per  1000;  and  ao  on  for  all  other  BgM.  ^liB 
married  man  continuei  to  have  greater  powen 
of  vitoJity  and  diea  leae  eaaity  than  the  oelibate. 
Thia  oacnut  be  explained  by  the  foot  that 
the  claai  of  married  men  eompriaei,  aa  a  rule, 
thoae  who  are  better  off  in  regard  to  woildly 
fortune,  who  are  more  prudent,  or  who  lead 
a  more  regular  life  than  others;  for  how  on 
thia  auamption  can  we  eiplnin  the  (oompara- 
tirely}  great  mortality  which  prevaila  among 
the  widovren  of  all  agea  and  af  all  ooutitriea! 
From  a  careful  examination  of  the  French, 
Belgian,  and  Dutoh  return*  during  ten  year*. 


ii>  founrl  that 
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follow  thia  rule ;  for  of  8000  men  who  marry 
before  twenty  in  France,  and  whoie  mortality 
before  marriage  woa  hardly  7  per  1000,  the 
mortality  riaea  after  marrisgB  to  60  per  1000, 
young  married  men  from  eighteen  to  twenty 
yean  dying  at  the  tame  rate  aa  aged  men  of 

In  ^comta  the  iid vantage  derived  from  mar- 
riage doea  not  abow  itaeU  until  after  twenty- 
Sve,  and  ii  acarcely  remarked  until  thirty. 
From  thirt;  to  tfairty-hvo  the  deatha  amongat 
apinaten  are  11,  and  only  S  per  1000  amongat 
wivea ;  the  diffeceace  increaasa  until  fifty-five, 
beyond  which  age  the  advantage  diminiahea 
aomewhat.  From  fifty  lo  fifty-five,  wivea 
eihibit  but  15  or  16  deatlii  per  1000,  whQe 
apiuitera  or  widows  fumiah  26  or  Zl.  Prior 
to  twenty-five  yaara  for  Franoa,  and  twenty 
yean  for  Paria.  marriage  ia  itijurioua  to  the 
vitality  of  women,  the  mortality  of  apinatera 
from  fifteen  to  twenty  being  7'63.  and  of 
wivea  11 -SG  per  1000;  and  of  ipinaten  from 

'  twenty  to  twenty-five,  8-22,  of  wivea  9-92  per 
1000. 

'  The  effect  of  widowhood  on  the  mortality 
of  women  ia  aingulor,  more  particularly  in 
Pari*.  From  the  age  of  twenty-five  to  thirty 
it  ia  miachievone ;  for  while  but  9  death*  per 
1000  were  furoiahed  by  maid*  and  wivea  of 
theae  agea,  in  widow*  ihe  figure*  roae  to  17 
per  lOOa  But  in  France,  and  eapecially  iu 
Pnria,  thia  mortidity  aoon  diminiahea.  and 
after  forty-five  it  ia  not  greater  than  in  moid* 
of  that  age.  At  this  age  it  i*  the  mother* 
who  are  moat  apared  by  death.  "  The  calcu- 
lation of  pnibabilitiea,"  aaya  SL  Bertillon, 
*how«  ns  thxt  the  man  who  marriei  between 
twenty  to  twenty-five  haa  yet  a  mean  of  forty 
place  of  thirty-five  yean,  and 
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forty  year*  of  lite  to  hojia  toi 
thirty-*ii,  which  ahe  would  have  lived  un- 
married— the  one  adding  five  yean  to  hia  exiat- 
enoe,  and  the  other  four  year*  to  her*." 

The  infiueiice  that  marriage  exert*  in  rela- 
tion to  criminality  ia  alio  aingnlai      ~ 
criminal  celibate*  thera  an  bat  49  married 
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regards  crimes  against  the  person,  and  only 
45  in  crimes  against  property ;  and  not  only 
does  this  enormous  disparity  exist,  but  in  the 
gradual  diminution  of  criminality  which  has 
taken  place  since  1840  the  married  have  borne 
the  largest  part.  The  criminality  of  widowers, 
and  especially  of  widows,  ia  generally  some- 
what in  excess  of  that  of  the  married. 

The  number  of  suicides  among  celibates 
and  the  widowhood  is  about  double  that  which 
takes  place  among  the  married.  Insanity  also 
appears  to  atfect  the  married  in  a  still  less 
proportion. 

Sfarshes— To  define  accurately  what  a 
marsh  is,  is  not  easy ;  but  marshes  must  not 
be  confounded  witli  peat-bogs,  for  the  latter 
never  produce  mnrsh  fevers  and  agues,  al 
though  the  cold  and  wet  may  induce  rheumat- 
ism. We  shall  in  this  article  give  the  term 
*'  marsh  "  a  wider  significance  than  is  generally 
accorded  to  it,  and  consider  under  it  all  places 
from  which  miasmas  are  exhaled  —  ponds, 
lakes,  mouths  and  banks  of  rivers,  canals, 
ditches,  reservoirs,  rivulets,  and  some  parts 
of  the  sea-const.  It  is  during  the  months  of 
July,  August,  and  Scj)tember  that  the  vapours 
rising  from  marshes  are  most  pernicious,  and 
they  are  found  to  be  excessively  active  when 
both  summer  and  autumn  are  remarkable  for 
lieat  and  humidity.  A  saturated  soil  gives 
off  a  larger  quantity  of  effluvia  than  one  that 
is  either  completely  submerged  or  very  dry. 
"When  a  deep  layer  of  water  covers  the  marsh, 
the  miasmatic  vapours  almost  cease  to  form ; 
and  when  the  ground  is  hard  and  dry,  the 
marsh  miasm  is  in  some  places  succeeded  by 
a  subtle  brilliant  dust,  which  with  the  slight- 
est breeze  rises  in  a  choking  cloud,  like  the 
sandy  particles  of  the  Great  Desert  driven 
before  the  hurricane.  In  such  cases  a  ti*ue 
mirage  is  not  unfrequent. 

Dr.  Ancelon  took  some  curious  and  in- 
structive observations  in  the  vicinity  of  the 
Lake  of  Luidre  (La  Mcurthe).  He  found  that 
when  the  hike  was  filling,  intermittent  fever 
was  prevalent  in  the  neighbourhood,  that 
typhoid  raged  when  it  contained  its  ordinary 
amount  of  water,  and  that  in  the  dry  state 
fever  was  usually  met  with  in  n  malignant 
form. 

In  the  marshes  of  Normandy  much  the 
same  effects  have  been  observed. 

Malaria,  raised  by  the  solar  rays,  diffuses 
itself  during  the  day,  and  at  night,  as  the  dew 
condenses,  it  falls ;  and  it  is  at  this  time  that 
its  effects  on  man  and  animals  are  most 
marked  and  deleterious. 

The  vapours  arising  from  marshy  soils  are 
carried  by  the  winds;  and  Dr.  Lo  Ffevre 
M&rmB  that  the  miasma  proceeding  from  the 


marshes  of  Brouage  is  carried  as  f ar  u  Bocke- 
fort,  a  distance  of  7  or  8  kilometres  (a  kilo- 
metre =1093 -633  yards). 

Marennes,  a  town  which  is  surrounded  br 
marshes,  is  alternately  preserved  or  attacked, 
according  to  the  direction  of  the  wini- 
(MiLIEB. ) 

In  a  calm  air.  Levy  has  supposed  that  the 
malaria  will  spread  until  it  occupies  a  cubed 
1400  to  2000  feet,  which  is  equivalent  to  »y- 
ing  that  it  will  spread  700  to  1000  feet  hori- 
zontally from  the  central  i>oint  of  the  manh. 
But  currents  of  air  take  it  great  diitancei, 
though  the  best  observations  show  that  titeie 
distances  are  less  than  were  suppoaed,  aod 
seldom  exceed  1  or  2  miles,  unless  the  sir 
currents  are  rapid  and  strong.  The  precise 
limits  are  unknown,  but  it  is  very  donhtful  u 
the  belief  in  transference  of  maiaria  by  air 
currents  for  10,  20,  or  even  100  railea  is  cor- 
rect.—(Parkes.) 

Salt  water  will  stop  the  spread  of  the 
miasma  better  than  fresh.  In  the  Ch«M«* 
3000  feet  stopped  it,  in  China  )  of  s  miiei 
and  in  the  West  Indies  1  mile. 

M.  Pluvis,  in  his  excellent  treatise  on  this 
subject,  states  that  if  ponds  occupy  fh  i*^ 
of  the  soil  of  a  district,  the  action  of  the 
miasma  is  felt  on  a  -^  of  it. 

The  following  gases  are  usually  found  i»  w 
air  of  marshes :  Carbonic  acid,  "6  to  '8  perlOW 
volumes.  Watery  vapour  in  large  quantity. 
Sulphuretted  hydrogen ;  if  the  water  of  th* 
marsh  contains  sulphates,  which  in  presM^ 
of  organic  matter  are  converted  into  aiilph*'' 
ets,  from  which  SHj  is  derived  by  the  acta* 
of  vegetable  acids.  Carburetted  hydrog* 
Free  hydrogen.  Ammonia.  Phosphorttt* 
hydrogen. 

Vanguelin  (1810),  De  Lisle,  Moscati{lfflft 
Boussingault  (1829-39),  Gigot  (1859),  Beo^ 
(1861),  have  all  described  organic  matter* 
being  present  in  considerable  quantity  in  ^ 
air  of  marshes.  This  organic  niitter,whi« 
collected  in  sufficient  quantity  for  exaaii** 
tion,  is  flocculent,  has  a  powerful  Ban^ 
odour,  contains  nitrogen,  and  reduces  nitriW 
silver.  It  is  not  destroyed  by  ozone.  K^f* 
to  have  the  property  of  decomposing  (jnini* 

The  air  also  contsuns  innumerable  inseA 
infusoria,  &c.  It  would  appear  wella^ 
lished  that  in  the  air  of  the  n»nl»"  "Jj 
Rome,  the  spores  and  sporangia  of  an  algw 
plant  are  found  in  quantity ;  and  Bsk** 
attributes  marsh  fever  to  this  cause,  W 
proof  is  yet  wanting. 

Ozone  is  not  absent  from  marsh  air,  at  ^ 
once  supposed ;  indeed,  stagnant  wat«a  sit 
often  highly  oxygenated,  the  dissdwd  » 
containing  61  per  cent,  of  oxygen. 

A  slight  degree  of  eleyation  will  £rtq«**v 
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tie  spot  may  be  larroanded  by 

B  tome  inimnnity  from  malaria, 

t  Mcnrity  is  only  obtained  at 

fca. 

OQ  of  perfect  security  in  differ- 

he  world  appears  to  be,  accord- 


ppalachia) 


Feet. 
.      400  to    50O 
3000 
1000 
.  2000  to  2500 
■      .        1400  to  1800,  np  to  2200 

said  that  in  Mexico  the  fever 
>le  those  who  were  900  metres 
irsbes  (metre  =  3-280899  feet). 

marshes  on  the  population  in 
irhood  is  most  marked.  "  Wher- 
Siminot,  *Hhe  marsh  miasm 
pat  into  the  dilemma  either  to 
use  or  to  be  annihilated."  Those 
;ation  is  remarkable  for  vigour 

time  resist  the  insidious  influ- 
liasmic  vapours,  but  all  author- 
d  that  acclimatisation  is  abso- 
ble.  Animals  suffer  equally  with 
e  cattle  quickly  disappear  from 
kries.  Wherever  these  malari- 
xist,  the  mean  length  of  life  is 
ied,     Hausset  and   Price  state 

not  exceed  twenty-six  years, 
ices  it  at  only  eighteen  yenrs. 
now  from  actual  statistics  that 
799  the  mean  duration  of  life  at 
lich  is  surrounded  by  a  marshy 
only  nineteen  years.  Bequerel 
ikingly  illustrated  the  unfor- 
folness  of  these  calculations, 
[elier,  in  his  "Rapport  sur  les 
s,*'  states  that  in  certain  com- 
le  department  Charente  -  Infd- 
ortality  from  malaria  is  1  in 
tality  is  highest  in  infants  and 
that  the  great  number  of  these 
insed  by  miasmatic  vapours  is 

the  fact,  that  the  mortality  is 
»se  months  when  the  i)oi8on  is 

In  marshy  districts  the  deaths 
rths  ;  and  notwithstanding  that 
takes  place,  the  population  of 
8  been  diminished  annually  by 
a  singularly  healthy  seasons  1 

our  British  troops  in  India  is 
malarious  fevers,  and  it  is  an 
t  that  every  officer  and  man 
.pier's  army  of  17,000  suffered 
cutely  from  the  same  affections. 
Calcutta  relates  a  case  in  which 
isculsr,  temperate  Englishman 
hours  from  the  effects  of  mala- 


Much  has  been  said  concerning  the  preser- 
vative effects  of  warm  clothing,  nourishing 
food,  tobacco,  and  the  cinchona  principles 
but  although  these  may  somewhat  mitigate 
the  danger,  the  only  satisfactory  way  to  strike 
at  the  root  of  the  evil  is  to  thoroughly  in- 
undate or  dry  up  the  malarial  soiL  In 
Sologne  they  have  recovered  the  marshes  by 
canal  irrigation,  lining  the  earth  with  chalk, 
and  planting  woods  in  the  vicinity.  Large 
tracts  of  marshy  ground  have  by  means  of  drain- 
age, worked  by  steam  or  windmills,  been  ren- 
dered safe,  valuable,  and  productive.  Mante- 
gazza  recommends  that  such  plants  as  cherry- 
laurel,  clove,  lavender,  narcissus,  hyacinth, 
and  mignonette  be  cultivated  near  marshes. 
These  plants  develop  in  the  direct  rays  of  the 
sun  ozone,  and  he  is  sanguine  that  this  ozone 
would  prove  beneficial  in  counteracting  mias- 
matic vapours. 

Miasma. — Pettenkofer  defines  miasma  to 
be  **  an  infectious  matter  arising  outside  the 
body,"  in  contradistinction  to  contagion,  which 
he  declares  to  be  a  "specific  infectious  matter 
arising  vnthin  the  body  of  the  person." 

The  question  of  the  real  nature  of  miasma 
has  given  ri&e  to  much  discussion,  voluminous 
treatises,  and  numberless  theories  ;  and  at  the 
present  time  considerable  controversy  exists 
on  this  subject,  many  denying  altogether  the 
existence  of  any  specific  miasmatic  poison. 

It  was  noticed  by  the  ancients  that  the  air 
at  certain  times  and  under  certain  circum- 
stances possessed  the  power  of  disarranging 
greatly  the  animal  economy,  and  Varro,  in  his 
book  *'De  Ke  Kustica,"  attributes  the  cause 
to  insects  which  are  produced  spontaneously 
where  the  waters  become  marshes,  and  pene- 
trate into  the  organs.  Such  was  for  a  long 
time  the  general  opinion. 

**  I  have  said  that  the  smell  of  the  marshes 
was  considered  by  the  ancients  as  the  cause  cf 
fever,  and  one  reason  is  that  those  who  are 
attacked  are  always  those  who  have  been  ex- 
l)osed  at  night  to  the  influence  of  the  air,  but 
more  particularly  at  the  approach  of  night  or 
the  first  twilight  of  morning — properly  speak- 
ing, at  the  time  of  the  formation  of  the  dew  ; 
and  this  is  the  time  when  the  smell  is  most  in- 
tense."—  (II  Miasma  Palustre;  Lezioni  di 
Chimica  Igienica,  date  nell'  Istituto  provin- 
ciale  de  Mantova,  a  Antonio  Selmi.  Padova, 
1870.) 

Sir  James  Pringle,  who  accompanied  the 
British  army  in  the  Netherlands  (1743-48), 
and  who  saw  much  of  intermittent  and 
remittent  fevers,  concluded  that  they  were 
due  to  **  the  heat  and  moisture  of  the  air." 

Lind,  who  had  many  opportunities  of  ob- 
serving remittent  fever  in  Bengal  in  1762, 
while  regarding  malaria  as  due  to  vegetable 
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decomposition,  adds  that  "violent  heat  is  a 
powerful  exciting  cause  of  this  fever  ;*'  and  he 
further  adds  that  '*  sudden  cold  in  hot  marshy 
countries  is  to  be  reckoned,  next  to  the  marsh 
miasmata,  as  the  strongest  exciting  cause  of 
this  disorder ;  and  many  are  of  opinion  that 
cold  alone,  providing  the  body  be  sufficiently 
liredisposed,  is  sufficient  to  generate  a  disorder 
perfectly  like  that  which  is  produced  by  the 
marsh  miasmata." 

Ferguson,  Morehead,  and  other  authorities 
imagine  that  the  result  of  prolonged  action 
of  the  sun's  rays  on  a  marshy  surface  is 
the  production  of  malaria,  the  poison  being 
most  intense  when  the  drying  of  the  ground 
begins. 

Pwrkes,  while  laying  great  stress  on  the 
intmial  predisposition,  says  that  the  external 
cause  of  malarious  fevers  is  presumed  to  be 
decomposing  vegetahla  matter  derived  from  a 
moist  and  putrescent  soil ;  and  he  also  believes 
that  they  may  be  caused  by  the  water  used  for 
drinking.  For  malaria  to  exist,  there  is  little 
doubt  that  there  must  bo  some  organic  in)- 
purity  in  the  soil ;  the  soil  itself  must  be 
porous,  damp,  and  of  a  certain  temperature. 
The  malarious  agent,  whatever  its  nature, 
may  be  presumed  to  be  contained  in  the 
**  ground-air. "  If  such  be  the  case,  the  malaria 
would  bo  most  intense  in  times  of  heavy  rain, 
with,  of  course,  rise  in  the  ground-water ; 
least  in  dry  weather,  and  a  sinking  or  aspimt- 
iug  ground-water.  This  view  is  generally 
borne  out  by  facts. 

There  are  many  theories  with  regard  to  tho 
aotual  nature  of  the  marsh  poison,  and  the 
question  is  still  unsettled. 

Dr.  Salisbury,  an  American  physician,  writ- 
ing in  18C6,  considered  the  cause  of  malarious 
fevers  to  reside  in  the  spores  of  ffemiasmOf  a 
form  of  algoid  vegetation  resembling  pal- 
mellae.  These  vegetations,  he  said,  he  found 
abundant  in  marshy  places ;  and  he  likewise 
affirmed  that  he  had  detected  them  in  the 
sputa  and  urine  of  patients  suffering  from 
the  disease.  They  cause  a  dry,  feverish, 
constricted  feeling  in  the  mouth,  fauces, 
and  throat,  which  soon  become  parched  and 
hot.  Ho  also  found  that  the  cryptogamic 
spores  rise  and  are  suspended  in  the  cold 
damp  exhalations  from  the  soil  after  the  sun 
has  set,  and  that  they  fall  again  to  the  earth 
when  the  sun  has  risen  ;  and  that  the  day  air 
of  malftrial  districts  is  quite  free  from  these 
spores,  and  never  gives  rise  to  intermittent 
fevers. 

Professor  Niemcyer  has  **no  hesitation  in 
saying  decidedly  that  marsh  mia.sma— m:daria 
— must  consist  of  low  vegetable  organisms 
whose  develox)ment  is  chiefly  due  to  the 
putrefaction  of  vegetable  substances.  *' 


Antonio  Selmi,  whose  work,  publi&bed  at 
Padua,  1870,  we  have  previously  refen«d  to, 
reasons  that  the  cause  of  malarious  ferencu* 
not  be  a  gas.  **  Having,"  he  sajs,  "in  one 
night,  at  a  temperature  of  10"*  C.  (50"  F.), 
collected  670  cubic  centimetres  of  liqaid,  I . 
concluded  that  as  every  cubic  centimetre  had 
A  specific  gravity  of  1*004,  the  liquid  bd  been 
taken  from  137  cubic  metres  of  air  (*  cubic 
metre  of  air,  according  to  Pomllet,  conuioing 
4  '91  grammes  of  vapour  of  waterX  The  nter 
was  examined.  After  allowbg  it  to  stand,  it 
was  found  by  the  microscope  to  cooUins 
deposit ;  this  was  formed  of  a  mnllHnde  of 
seeds  of  algae,  and  myriads  of  niicroKopie 
infu8ori»  swimming.  This,  my  first  obsem- 
tion,  was  confirmed  at  the  same  time  bj  Dr. 
Pietro  Balestra  at  Rome.  ...  He  am  these 
words,  *  In  the  microscope  the  condensed  dev 
exhibits  only  a  surprising  quantity  of  spoivs 
and  sporanges.*" 

Mr.  C.  F.  Oldham,  M.RC.P.E,  AssisUnt- 
Surgeon  H.M.  Indian  Forces,  has  recently 
published  a  work  entitled  *'  What  is  Ms- 
laria?"  He  affirms  that  malaria,  as  a  iff" 
dfic  poison,  does  vot  exists  but  that  the  o»i'i 
of  the  disease  attributed  to  it  is  chili,  of  *» 
other  tcords,  the  sudden  abstraction  of  aHitfi^ 
heat,  and  he  supi>orts  this  theory  with  son« 
force.  He  fully  endorses  the  late  Dr.  Ut* 
ingstono's  view,  that  "the  best  preven- 
tives against  fever  are  plenty  of  interest- 
ing work  to  do,  abundance  of  wholesome  food 
to  eat,  and  the  being  well  housed  and  v^ 
clothed." 

The  Italian  physician  l^Iinzi,  in  his  treitv* 
"  Sopra  la  Genese  delle  Febbri  Intermitteoti,' 
Rome,  1844,  takes  a  precisely  similar  viewci 
malarious  fevers.  He  contends  that  flaetat* 
tions  between  intense  midday  heat  and  eva* 
ing/  damp  chills  rob  the  body  of  the  pov<f 
of  resisting  cold,  and  that  the  ague  fit  ii  * 
reaction  from  chill.  Fires  are  the  prsTea- 
tive ;  but  how,  he  asks,  can  a  fire  neatrslii' 
poisonous  air?— (Medical  Times  and  Ga*tte, 
March  1871.)  See  Ague;  Fevers,  Uiu- 
Rious,  kc. 

Matohes— iSfc  Phosphorus. 

BSate  (Paraguay  tea)— Mate,  or  Vvn^ 
tea,  is  derived  from  the  dried  leaves  of  th* 
Ittx  Paraguayensis,  or  Brazilian  holly,  s  pl«* 
belonging  to  the  sam«  tribe  as  the  hoQy  ^ 
this  coimtry.  Mat6  resembles  somevhit 
Chinese  tea,  but  it  is  a  mistake  to  ima^ 
that  it  is  a  substitute  for  that  article,  f^ 
leaves  of  the  Brazilian  holly,  as  imported, 
resemble  in  appearance  those  of  senaa^  as  Bit 
with  in  the  ditiggist*s  shop.  An  infusion  hn 
a  yellowish-brown  appearance,  and  the  ^ 
is  not  unpleasant.    It  is  a  curious  aad  is* 
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ot  that  it  contain!  an  active 
niMrly  called  paragiMinef  which 
rith  theine  and  caffeine.  Author- 
as  to  the  proportion  of  theine 
I  thii  tea;  some  observers  put- 
'20  per  cent.,  while  others  say 
tittle  as  from  *13  to  *44  per  cent. 
»ztraot  ooatains  other  nitrogenous 
ea  theine,  10  grammes  of  the  tea 
irater  a  solution  from  which  '005 
•BKonia  u  obtainable  on  boiliug 
A  permanganate.     (For  process, 

ring  is  Mr.  Wanklyn's  analysis  of 
ce: — 


ganic  matter  . 
organic  matter 


6-72 

6  66 

26  10 

62-82 

100  00 


—An  eruptive  fever.  The  erup- 
i  in  crops  of  a  crimson  rash,  con- 
slightly  elevated  minute  dots 
i  somewhat  crescentic  furm.  The 
the  disease  is  from  nine  to  twelve 
mild  uncomplicated  measles  the 
ns  like  a  common  cold,  with  run- 
eyes  and  nose,  and  cough.  The 
I  at  the  fifth  day  may  attain,  but 
eds,  109°  F.,  and  defervescence  is 
y  the  tenth. 

two  distinct  varieties  of  measles 
nild  kind,  Morbilli  mitiores,  and 

MorbUli  ffraviores.  The  latter 
acterised  by  its  great  fatality ;  it 
nant  tyi)e,  and  the  eruption  is  f  re- 
tk.  It  is  not  often  seen  now,  but 
I  in  the  middle  ages. 
Nature  of  the  Diaeate, — A  living 
1  is  absorbed  into  the  blood  and 
>lies,  just  as  in  smallpox  and  the 
lemata. 

on. — It  is  essentially  contagious 
•us,  and  never  arises  de  novo.  A 
oaplificatiun  of  this  occurred  in  the 

Prior  to  that  year,  the  measle 
lered  for  the  sake  of  illustration  as 
imal,  was  to  all  intents  and  pur- 
tinct  in  the  island  of  Malta  as 
th ;  but  some  children  of  the  95th 
oaported  it  into  the  island,  and 
9  extensively  that  many  of  the 

• 

»n  hangs  to  clothing,  to  the  walls 
id  infects  the  air,  so  that  by  that 
•ne  it  has  travelled  some  distance, 
urs  exempt,  but  it  is  more  frequent 
than  in  adults. 

•n  is  measles  in  this  country  that 
d  by  many  mothers,  who  by  their 


education  ought  to  know  better,  as  a  natural 
and  inevitable  disease  of  childhood ;  and  at  a 
favourable  time  of  year  healthy  children  are 
frequently  and  deliberately  placed  with  those 
affected,  in  order  that  they  may  take  the 
disease. 

The  great  complicatiun  to  be  faared  in 
measles  is  catarrhal  pneumonia  and  other 
affections  of  the  chest :  it  is  to  the  absence 
or  presence  of  this  compliottion  that  the 
variations  in  mortality  in  different  years 
are  due. 

In  1851  the  proportion  of  deaths  from 
measles  in  every  1000  deaths  was  24  107 ;  in 
1S52,  14-590;  in  1853,  11'818;  and  in  1854, 
21'4G3.  Or  if  we  take  the  actual  numbers  for 
ten  years — e.g.^  1862-71— the  same  variation 
is  seen— 1862, 9800 ;  1863,  11,349 ;  1864,  8323 ; 
1865,  8562 ;  1866,  10,940 ;  1867,  6588 ;  1868, 
11,630;  1869,  10,309;  1870,  7543;  1871,  9293 
—the  average  number  of  deaths  for  the  whole 
ten  years  being  9413  deaths. 

Particular  institutions  show  the  same  thing. 
Watson  says  that  in  one  year  at  the  Foundling 
Hospital  1  in  10  died,  and  another  1  in  3. 

It  would  appear,  speaking  generally,  to  be 
mure  fatal  in  towns  than  in  the  country. 

Predisposing  Causes  and  Prevaition,  —  All 
overcrowding,  insanitary  conditions,  and  cold 
weather  predispose  to  the  disease.  The  poison 
is  probably  contained  for  the  most  part  in  th* 
profuse  discharges  from  the  nose  and  eyes,  in 
the  expectoration  from  the  chest,  and  in 
emanations  from  the  skin.  The  means,  there- 
fore, to  be  taken  to  prevent  the  propagi\tion  of 
the  disorder  are — 

1.  Isolation  as  far  as  practicable. 

2.  The  use  of  rags  to  wipe  away  and  receive 
discharges  from  nose,  &c.,  which  rags  when 
used  must  at  once  be  burnt. 

3.  Smearing  over  the  whole  body  with  oil, 
to  which  a  little  carbolic  acid  has  been  added. 

4.  Disinfection  of  all  excreta. 

5.  Thorough  disinfection  of  all  things  used 
by  the  sick  upon  convalescence  or  death,  a 
complete  change  of  clothes,  &c. 

6.  In  case  of  death,  early  and  quick  buriaL 

7.  Prevention,  by  a  careful  watch,  of  the 
pemioions  and  illegal  practice  of  placing  a 
healthy  child  with  one  suffering  from  measles. 
See  Disinfection,  &o. 

Meat— In  this  article  we  shall  consider 
generally,  beef,  mutton,  veal,  lamb,  pork, 
bacon,  and  venison.  In  London,  the  indoor 
operatives  eat  it  to  the  extent  of  14*8  oz.  per 
adult  weekly ;  70  per  cent,  of  English  farm- 
labourers  consume  it  to  the  extent  of  16  oz. 
per  man  weekly.  60  per  cent,  of  the  Scotch, 
30  of  the  Welsh,  and  20  of  the  Irish  also  eat 
it.— (Letheby.) 


« 


Dr.  Wynter  Iiai  computed  that  in  London 
DiQch  11  30j  oi.  p«r  li«(id  weekly,  or  aboat 
per  dny  fur  every  man,  wumnn,  nnd 
liild.  ii 


organic  acidi.  vhieh  oi 

the  aih  ai  carboDat^B, 

Oxen,  according  to  M.  Biiet,  yield  of  W- 

quatitg  beef  67  per  cant,  lueai,  and  M  i« 
mt.  waate.  The  wMle  include!  tljeinltnal 
Laceia.  &o.    Stcond-nnality  bee(,  b\fa<xA 


Bondin  atatei  thai  tlie  amount  conaumed 
in  France  ii  50  grammes  daily  i>er  bend 
(gramme  =  15'432*l«  graiua).  I  meat,  ana  id  per  cent,  waate  ;  uun-qmwf 

Aleut  differa  Tery  much  in  iti  nutritive  !  beef,  61  per  CKti.  meat,  and  49  |B  oat 
Talue,  according  to  the  quantity  of  fut  and  [  waate.  In  milting  com,  46  per  tent  mat, 
lean.  The  lean  of  aU  meat  ban  much  thesame  and  54  per  cent.  wule.  CifRi  yicU  60  pa 
nntritive  value.  |  cent,  meat,  and  40  per  cent.  Ion;  uditsr 

Mant  auppliea  Uie  bcdy  with  nitrogen,  with  I  field  SO  per  cent,  meat,  and  50  peretDtli* 
fat,  with  iron,  and  with  aalta,  aiich  aa  the  i  Thcfollowingtable,  compiledCromUdK^. 
chloride*,  pboaphatei.  and  caibonatea  of  the  I  Banke,  Ac,  ahowa  the  oumpoiitioiu  of  Itt 
alliitliei,    betidea    which,     probably    certain     varioDi  kindi  of  meat : — 
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Nitrogenoui  matter. 
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14-8 
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12-4 

16-3 

11 -8 
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5-1 

4 '4 

4-8 

3-5 

47 
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Water 

.  1     BIW 

72'0 

61-0 

'«■» 

63fl 
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3Btl 

Parkea  givea  the  following  aa  the  compoul-  | 
tioD  of  freah  beef  (Aloleechott,  mean  of  all  the 
Continental  lUialyaea),  remarking  tlmt  the  pro- 
portion of  fit  given  i>  certaiitly  too  small  :— 


Tlie 


of  b 


D  10  per  cent.,  but  in  the  abin  am: 
leg  of  beef  it  amounta  to  one-tbird  or  ever 
one-half  the  total  weight. 

The  ordinary  loaa  in  cooking  meat  ia  fron 
SO  to  30  per  cent.,  but  oceaiioniUly  it  ia  ai 
much  Ha  40  i>er  cent,     Sre  CooKl^-□. 

The  flesh  of  yoong  animals  is  more  tendei 
than  that  of  old,  but  it  is  not  so  easily  di 
geated.  Animals  of  middle  age  afford  thi 
moal  easily  aaaimilatcd  beef.  The  fleah  o: 
the  largest  breeds  of  oxen  is  in  greatest  per 
fection  at  about  seven  years  old,  that  of  thi 
smaller  breeds  a  year  or  two  earii 
beet  can  hnrdl;  be  too  young.  Wei 
matton  ia  best  at  four  or  five  yean  old, 
mutton  at  aboot  two  years  old. 
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The  flesh  of  the  female  animJ  i«  V*'' 
ally  more  tender  than  that  of  tbe  «•*■ 
hnt  the  latter  ia  greatly  impro.ed  tj  "^ 
tration.  In  the  process  of  slaoght«ii** 
animal  is  drained  aa  far  as  poatiblf  d  * 
blood.  TheJBW«Hrepaftiealailyrtrict«io* 
point;  their  regulations  are  suehaito*^ 
to  the  fullest  eitent  the  removal  of  th.  bl»* 
and  they  will  not  parUke  of  any  anind  '* 
which  baa  not  been  killed  by  a  sIsogblOH^ 
their  own  persuasion.  Pig's,  and  o*™**!? 
bullock's  blood,  i*  uied  for  makisl  "^ 
puddings. 

It  wiU  not  be  necessary  to  treat  aeptnW 
each  descriptioQ  of  meat,  their  charadn^ 
bemg  so  genendly  kuown.  In  tli«  «"* 
■;o.,  the  ease  or  di«»1 
!h  it  assimilated  wiU  W 
ive  al«i  devoted  artiel" " 
1  of  Bacoh,  Lit«.  ^ 
h  we  refer  the  reader- 
MBRt,  eouaidered  generally,  may  be  diTi** 
nto^uA  and  loH.  Salting  alien  tb«J»"j 
position  of  meat,  much  impairing  itioo"™* 
value,  but  not  to  so  groat  an  eitenl "  •" 
formerly  imagined.  , 

The  following  tables  ahow  the  f«W» 
several      analyses      of      fresh     and   ""^ 


EV,  JlC, 
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wUim  0/  Uncooked  Meat,  Fresh  and  Dried, 


BmC 

SiUtedBeef. 

rtmb. 

Dried. 

Fmh. 

Dried. 

and 
irttaae 

75  90 

j  16-70 

1-01 
2  25 
2^ 
2h5 
0-13 

... 

63-14 

419 
y-34 
8  55 
12^4 
054 

49  11 

24-83 

-     0  18 

0  70 

S-i8 

21-<»7 

0-84 

•  •• 

48-78 
0-S5 

«1U 

l-»8 

6  44 

4134 

166 

100-00 

100*1)0 

lOOOO 

100-00 

Nicacid, 
►Oparta. 
n»  do 

}01»2 

8  000 
0  48tf 

0^25 

12  578 
2-03 

0-618 

4  6-2 
11 -SH 

2216 

9-101 
22  63 

malts  of  these  several  analyses  may 
I  expressed : — 

FTMb  MmO.      8aU  6«et 
t«r  .        .  .        75-90  4911 

id  matters  2410  50  89 


>q>horic  acid 


100-00 

3  031 
0229 


100  00 

4631 
0618 


^Um  0/ Fresh  and  Ihried  Meal  cooked  with 
Vegetables. 


Snper- 

txunu 

Liquor 

dri>lD«l 

Dried  at 
tit"  F. 

Saper* 

fluoos 

Liquor 

dnuned 

off. 

Dried  At 
iW*  P. 

•  • 

•  • 

matters 

nie 
?«rlOO 

^.-^o  .' 
do.. 

6^ 

2^20 

90-20 

2363 
97  657 

6  80 
440; 
88-80 

••• 

4-721 
95-279 

100  00 

100-000 

100  00 

100-000 

1  0-269 

10  67 
0  479 

0-289 

11-460 
0-515 

0  802 

11818 
1-775 

0-88 

12  6S0 
190 

itian  of  the  "  Soup  "  resulting  from  the  boU- 
S  of  Fresh  and  American  Salted  Be^. 


PrMhBeef 

Salted  Beef 

WithSnlt. 
^drMdat 

Without 
8alt.dri«d 
•tju«P 

WithftUt, 
dried  At 
»U»  F. 

Without 
8Alt.drled 
At  21J«  F. 

•  m 

•  • 

natters 

43^ 
66917 

•  •• 
12  13 

87-87 

42-122 
57-878 

16-454 
83  646 

100^0 

10)  00 

100-000 

100000 

rie 
•erlOO 

• 

i,do. 

'  1-003 

3S11 
88  352 

1-62 

2-868 
1333 

1-65 

3151 
35-15 

2-21 

808 
5 -6027 

following  is  the  composition  of  tlic 
3  which  the  American  salted  beef  is 
'>  orer : — 


Composition  of  I  Litre  of  Brine. 

Water 622-250 

Albumen 12*300 

Other  organic  matters  84-050 

Phosphoric  acid  ....  4-812 

Marine  salt 290-U71 

Other  saline  matters    .  »6-677 

1000-000 
Nitrogen,  per  cent,  of  dry  extract         2-669 

Brine  has  occasionally  proved  poisonous  in 
instances  where  it  has  been  employed  several 
times.  Animal  matters  which  have  passed 
into  it  appear  to  decompose,  but  no  special 
poisonous  agent  has  been  separated. 

Salted  beef  is  remarkable  for  the  large 
amount  of  nitrogen  and  phosphoric  acid,  and 
the  small  quantity  of  fat,  it  contains.  It  is  also 
de6cient  in  albumen.  In  examining  results 
obtained  from  analyses,  it  is  imi)ortant  to  re- 
member that  the  amount  of  nutritious  sub- 
stances which  the  chemist  may  succeed  in 
extracting  from  a  given  food  is  not  always  a 
measure  of  that  which  the  stomach  can  utilise. 
The  amount  of  energy  developed  by  1  gramme 
of  fresh  meat  equals  604  kilogrammes,  or  1  oz. 
would  raise  55  tons  1  foot  high.    See  Energy. 

Diseases  of  Meat.— The  diseases  are  almost 
ns  numerous  and  as  varied  as  those  of  man. 
The  principal  ones  which  render  the  flesh  un- 
wholesome are  as  follows : — 

1.  Parasitic  —  e.g.,  phthisis,  produced  in 
sheep  by  the  ova  of  the  Stmngylus  filuria  ; 
the  fluke  disease  of  the  same  animal,  caused 
by  the  Distoma  hepaticum;  the  Cpsticercus 
cellu(os(B  of  the  pig;  and  trichincs,  affecting 
many  domestic  animals. 

2.  Specific  fevers— &a  the  smallpox  of  sheep, 
the  plague  of  cattle,  the  foot-and-mouth 
disease,  &c. 

3.  Other  affections— tiVich  as  epidemic  pleuro- 
pneumonia, carbunculous  affections,  abscesses, 
&c. 

Animals  affected  with  any  of  the  above 
disorders  can  hardly  be  coasidei:ed  suitable 
for  consumption. 

Effects  of  Diseased,  Putrid,  and  MoMy 
Meat, — Diseased  meat  is  frequently  eaten — 
considering  the  large  number  of  unhealthy 
animals  yearly  sent  to  the  market — without 
injurious  effects ;  but,  on  the  other  hand,  the 
most  alarming  symptoms  are  often  induced 
by  such  meat  being  used,  and  occasionally  by 
eating  flesh  which  to  all  appearance  is  per- 
fectly healthy.  The  Scotch  herdsman,  first 
cutting  away  the  darker  portions  of  the  flesh 
and  salting  the  remainder,  readily  eats  the 
meat  of  sheep  which  have  died  from  braxy  ; 
and  notwithstanding  that  this  meat  has  been 
pronounced  by  high  authorities  to  be  exces- 
sively injurious,  he  will  tell  you  that  it  is 
quite  wholesome.    Labourers  in  this  country 
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frequently  eat  the  flesh  of  sheep  affected  with 
fl^ggon*  Aii4  of  animals  dying  of  acute  in- 
flammatory diseases.  Tardiea  relates  that 
three  hundred  army  horses  affected  with 
glanders  (morve)  were  led  to  St  Germain, 
near  Paris,  and  killed.  For  several  days  they 
served  to  feed  the  poor  of  the  town  without 
causing  any  injury  to  health.  The  same 
thing  happened  some  years  afterwards  in  the 
Bois  de  Vincennes,  when  the  professors  of 
L*Ecole  d'Alfort  killed  a  number  of  horses 
attacked  with  glanders  and  farcy.  The  in- 
habitants of  the  neighbouring  villages  freely 
partook  of  the  flesh  of  these  horses,  and  no 
case  of  illness  foUowetL  During  the  siege  of 
Paris  glandered  horses  were  euten  without 
injurious  effects  following.  M.  Coze  tells  us 
that  the  entire  population  of  Strasburg  in 
1815  ate  of  the  meat  of  oxen  attacked  with  a 
malady  which  he  designates  typhus  (».e.,  rin- 
derpest), without  any  apparent  inconvenience 
resulting.  Dr.  Briicke,  Professor  of  Physi- 
ology at  Vienna,  tells  us  that  wlien  the  steppe- 
murrain  was  prevalent  in  Bohemia,  the  poor 
people  dug  up  the  bodies  of  those  animals 
which  had  died  from  this  disease,  and  which 
had  by  order  of  the  Government  been  buried, 
and  ate  the  flesh  without  experiencing  any 
ill-effects.  Many  people  eat,  and  indeed  pre- 
fer, the  liver  of  sheep  full  of  flukes.  During 
the  cattle  plague  in  this  country,  there  can 
be  no  doubt  that  a  very  large  number  of 
animals  affected  with  the  rinderpest  were 
eaten ;  and  Professor  Gamgee  assures  us  that 
at  least  one-fifth  of  the  meat  which  is  sold  in 
the  public  markets  is  diseased.  It  is  evident 
from  this  that  the  human  stomach  has  mar- 
vellous protective  power,  and  it  is  highly  pro- 
bable that  the  operation  of  cooking  renders 
most  bad  meat  harmless. 

There  is  no  danger  in  eating  the  flesh  of  ani- 
mals whose  death  has  resulted  from  accident. 

Liebig  notices  a  case  in  which  a  family  of 
five  persons  were  made  seriously  ill  by  the 
flesh  of  a  roebuck  that  had  been  caught  in  a 
snare,  and  had  struggled  violently  before 
death.  The  flesh  of  animals  that  have  been 
excited  before  death  by  overdriving  or  by 
torture  has  frequently  proved  unwholesome, 
and  Professor  Gamgee  states  that  the  flesh  of 
overdriven  animals  often  contains  a  poison 
which  produces  eczema  on  the  skin  of  those 
who  handle  it. 

The  flesh  of  animals  in  the  early  stage  of 
acute  irifiammatory  diseate,— The  meat  is 
apparently  not  altered,  and  if  the  blood  be 
all  taken  from  the  body,  it  is  wholesome. 

In  chronic  toasting  diseases — phthisis, 
dropsy f  ko. — the  flesh  is  said  to  give  rise  to 
sickness  and  diarrhoea,  and  if  decomposed, 
severe  gastro-intestinal  derangement. 


What  eSect  epidemic  pUuro^^ 
cattle  may  have  upon  the  meat  ia 
Parkes  has  been  informed  on  goo 
that  the  Kaffirs  ate  their  cattle 
stroyed  by  the  epidemic  long  di 
prevailed  at  the  Cape  some  yean  s 
injury.  Dr.  Livingstone,  howeve 
when  eaten  in  South  Africa,  by  eii 
or  Europeans,  it  invariably  prod 
nant  carbuncle ;  and  he  says  that 
neither  destroyed  by  boiling  nor  b 

**  Now,  it  is  a  remarkable  circan 
ever  since  the  importation  of  t 
(pleuro-pneumonia)  into  England  fr 
in  1842,  the  annual  number  of  d 
carbuncle,  phlegmon,  and  boils 
gradually  increasing.  In  the  five 
ceding  that  time,  the  mortality  i 
from  carbuncle  was  scai*cely  1  ii 
deaths ;  from  1842  to  1846  there  it 
of  disease,  but  in  the  next  five 
1846  to  1851,  the  mortality  rose 
10,000  of  the  deatiis,  and  in  th 
years  it  amounted  to  6*2  per  10,4 
the  succeeding  five  years  to  5*4 
In  the  case  of  phlegmons,  the  ina 
mortality  is  still  more  remarkable ; 
from  an  average  of  2*5  per  10,000  oi 
in  the  five  years  preceding  the  im] 
the  disease,  to  81  per  10,000  in  th< 
from  1847  to  1856.'MLethebt.) 

Anthrax  and  malignant  pttsUd 
Lancisi,  Chaussier,  Menschel,  Psi 
telet,  and  the  Belgian  Academy  o 
have  all  spoken  of  the  bad  effects 
followed  the  eating  of  the  flesh 
so  attacked. 

The  evidence  concerning  the  eff« 
meat  of  braxy  sheep  is  of  a  m* 
diotory  nature,  and  the  only  poin 
writers  on  this  subject  appear  toa^ 
as  before  said,  many  of  the  sheph 
Highlands  of  Scotland  eat  it  with 

Smallpox  meat  of  sheep  is  said 
sickness  and  diarrhoea,  but  we  hi 
satisfactory  evidence  on  this  point. 

Foot-and-mouth  disease. — The  il 
mals  so  suffering  has  been  eaten  v 
effects  following.  The  evidence  o: 
side  is  of  a  very  vague  and  unoerts 

Cattle  plague  {rinderpest,  ty 
tagiosus),—We  have  already  refei 
fact  that  at  Strasburg  and  in  Bo 
flesh  has  been  eaten,  without  bad 
lowing.  Renault,  the  director  of  th< 
school  at  Alfort,  asserts  that  tl 
danger  from  the  cooked  flesh  of  c 
or  sheep  dead  of  any  contagioui 
(Parkes.) 

Pork-pies  and  sausages  become 
from  the  formation  in  them  of  som 
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uliiiuioe.  In  Wnrtemberg  as  many  as  150 
wnm  have  died  during  the  last  fifty  years 
nn  eating  such  sausages.  M.  Vaoden 
Soqmty  who  has  examined  this  subject,  at- 
ribntes  the  poisonous  effects  to  the  presence 
f  s  fangas  which  becomes  developed  in  the 
iinge,  snd  which  he  calls  Sarcina  hotulina, 
Whaterer  may  be  the  opinion  of  the  effects 
kdjto  be  produced  by  eating  diseased  meat, 
Mra  can  be  no  doubt  that  taking  meat  in- 
Nted  with  parasitic  disease  is  attended  with 
rasl  danger. 

Ptttrid  meat  is  frequently  eaten  without 
Huing  inconrenience,  but  it  may  give  rise  to 
Mtro- intestinal  disorder  —  vomiting,  diar> 
MBt,  and  great  depression.* 
But  frequently  after  eating  meat,  and  espe- 
iilly  poik,  which  is  free  from  putrescence, 
Bd  in  which  no  disease  can  be  detected, 
M^  have  been  attacked  with  this  same 
Mtn^-intestinal  disorder.  Letheby  mentions 
hitin  Crzaut*s  "  History  of  Greenland"  there 
>  IB  account  of  the  death  of  thirty-two  per- 
mit a  missionary  station  called  Kangek, 
na  a  repast  on  the  putrid  brains  of  a  walrus. 
Accidents  occasionally  happen  from  animaLi 
*^  poisoned  grain.  It  is  a  common  prac- 
ioi  to  steep  grain  in  solution  of  arsenic  pre- 
'im  to  sowing;  and  the  flesh  of  birds  which 
»»e  eaten  of  this  often  proves  highly  dele- 
*n<>ts.  Animals  which  have  during  life  been 
'•ited  with  antimony,  when  euten  often  pro- 
^■ee  injurious  effects. 

^*tpectUm  of  Meat  and  Animah. — An  ox 
^o^  weigh  not  less  than  600  lbs.,  and  will 
^^  from  this  to  1200  lbs.;  a  heifer  from 
80 to  400  lbs.;  a  full-grown  sheep  from  60  to 
Olba;  and  (but  this  varies  in  different  breeds) 
'■11-grown  pig  from  100  to  188  lbs.,  or  more. 
^  common  method  employed  in  this 
*w>try  for  taking  the  weight  of  oxen,  &c.,  is 
^  oHsin  the  dimensions  of  the  animal  in 
*«c  feet,  by  measuring  the  length  along  a 
•*•  commencing  just  in  front  of  the  scapula, 
^  the  circumference  taken  just  behind  the 
^pola.  Each  cubic  foot  is  supposed  to  weigh 
2  lbs.  SToirdupois.  The  formula  is  (C  X  '08) 
'I'X42. 

^e  fat  of  the  animal  is  best  felt  on  the 
^>*e  ribs  and  tuberosities  of  the  ischium,  and 
^  line  of  the  belly  from  the  sternum.  The 
^should  be  supple,  and  the  flesh  firm  and 
'^^  The  nasal  mucous  membrane  red, 
*K  and  healthy-looking ;  the  eye  bright ; 
^  coat  in  good  condition ;  the  respiration 

h  h  possible  that  the  effects  of  putrid  animal 
'°**Miecs  are  due  to  the  development  of  some  poi- 
•*«»  alkaloid ;  for  P.  Selmi  (Deut.  Chem.  Gcs. 
*fji.  142).  B&rsch  and Fassbender (ibid.,  vii.  1064), 
'^  ^.  Schwaoery  hare  all  extracted  from  putrid 
'r?* "P'*^^'  ^c*  <^  liquid  alkaloid,  the  properties 
*ueh  hare  not  yet  been  fully  InTestigated. 


regular,  and  not  possessing  a  foetid  odour ; 
and  the  excreta  natural  in  ap|)earance. 

Meat  should  be  inspected  not  later  than 
twenty-four  hours  after  it  has  been  killed. 
20  ][)er  cent,  may  be  allowed  for  bone.  The 
fat  should  not  be  excessive  in  quantity,  and 
should  be  firm  and  healthy-looking.  The  lungs 
and  liver  should  be  examined ;  and  to  detect 
the  cattle  plague,  the  mouth,  stomach,  or  in- 
testines must  be  seen. 

For  discovering  parasites  in  meat  a  micro- 
scope will  usually  be  necessary.  A  low  power 
will  bring  into  view,  should  they  be  present, 
either  cysticerci  or  trichinae.  To  detect  the 
latter,  take  a  thin  slice  of  flesh  of  the  pig, 
put  it  into  liquor  potas8»  (1  part  to  8  of 
water),  and  let  it  stand  for  a  few  minutes, 
until  the  muscle  becomes  clear.  The  white 
specks  are  now  easily  seen,  and  the  worm  will 
be  discovered  coiled  up. — (Parkes.) 

In  salting  beef  only  common  salt  should  be 
employed,  and  no  wUtpetre,  &c.,  used.  Par- 
tially putrefied  meat  will  always  remain  soft, 
notwithstanding  any  amount  of  salting,  and 
there  may  be  putrefactive  odour  and  a  green- 
ish colour.  Bad -smelling  sausages  should 
always  be  condemned. 

Good  meat  has  the  following  duiractei'S 
(Lethfby):— 

1.  It  is  neither  of  a  pale  pink  colour  nor  of 
a  deep  purple  tint ;  for  the  former  is  a  sign  of 
disease,  and  the  latter  indicates  that  the 
animal  has  not  been  slaughtered,  but  has 
dried  with  the  blood  in  it,  or  has  suffered 
from  acute  fever. 

2.  It  has  a  marbled  appearance,  from  the 
riimifications  of  little  veins  of  fat  among  tlie 
muscles. 

3.  It  should  be  firm  and  elastic  to  the  touch, 
and  should  scarcely  moisten  the  fingers,  and 
the  juice  should  be  distinctly  acid ;  bad  meat 
being  wet  and  sodden  and  flabby,  with  the  fat 
looking  like  jelly  or  wet  parchment. 

4.  It  should  have  little  or  no  odour,  and 
what  is  perceptible  should  not  be  disagree- 
able ;  for  diseased  meat  has  a  sickly  cadaverous 
smell,  and  sometimes  a  smell  of  physic.  This 
is  very  discoverable  wlien  the  meat  is  chopped 
up  and  drenched  with  warm  water. 

5.  It  should  not  run  to  water  or  become 
very  wet  on  standing  for  a  day  or  so,  but 
should,  on  the  contrary,  dry  upon  the  surface. 

6.  When  dried  at  a  temperature  of  212"  or 
thereabout,  it  should  not  lose  more  than  from 
70  to  74  per  cent,  of  its  weight,  whereas  bad 
meat  will  often  lose  as  much  as  80  per  cent. 

7.  It  should  not  shrink  or  waste  much  in 
cooking. 

To  assist  in  judging  of  the  freshness  of  meat, 
a  clean  knife  may  be  passed  into  it  and 
apx)lied  to  thoanose  on  withdrawaL    In  this 
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way  the  condition  of  the  centre  may  be  ascer- 
tained. Butchers  not  unfrequeutly  rub  bad 
and  diseased  meat  over  with  fat  to  give  it  the 
appearance  of  healthy  flesh.  If  the  meat  is  at 
all  suspicious,  the  muscular  fibre  should  be 
examined  under  the  microscope.  The  fibre  of 
bad  meat  is  found  to  be  sodden  and  ill-defined. 
For  legislative  measures  relative  to  the 
seizing  and  inspecting  of  unwholesome  meat, 
gee  Food,  Inspection  op;  Inspectob  op 
Nuisances,  Duties  op;  Medical  Oppiceb 
op  Health,  Duties  op;  Slaughter- Houses, 

Meat,  AuatralUa— Meat  imported  from 
Australia  in  air-tight  tins  hermetically  sealed. 
There  are  two  serious  objections  to  this  meat 
— the  one  is  that  it  is  invariably  overcooked^ 
from  the  desire  to  ensure  the  complete  ex- 
clusion of  atmospheric  air ;  and  the  second, 
that  the  tins  often  crack  from  the  constant 
pressure  of  the  atmosphere,  there  being  a 
vacuum  within  them.  But  this  difficulty  has 
been  by  some  companies  obviated  by  the  in- 
troduction of  inert  gases,  as  carbonic  acid, 
nitrogen,  &c. 

Mr.  Qgilvie  has  recently  made  some  analyses 
of  Australian  and  home  mutton ;  the  results 
we  append.  —  (Chemical  News,  April  24, 
1874.) 


No. 

1 

S 
3 


ExtracHt  MoUtn 

Alooltolle  Walanr  m^^i 

Eztnteu  Bztiaa.  ^'^'^ 

2  47        4-47  «-M\ 

2  87        4  06  6^V    i 

»-12        3-82  6-96J 

2-28       185  4-13       B 


AUtumen  and  FiM* 

The  albumen  in  preserved  mutton 
insoluble  by  boiUag,  it  cannot  be  se 

fibrine. 


No. 

I 
2 

a 


No. 
I 
2 
3 


Pwremt 
l4-«  \ 

16-39J 
14-40        H 

Mineral  MaUert, 


Sdnble  InaolnUU. 


0  654 
1-019 
0-705 
0  303 


0  444 
0  543 

0160 
015J 


TotikL 
lODS) 
1  669  V 
0865J 
0-453 


No. 
1 
3 
3 


No. 
1 
2 
3 


) 


Water. 

P»roent. 
50  26 
61-48 
61-67 
62-69 

Fat. 

19  62^ 
14  62}. 
15-7»J 
28  88 


Australian. 
Home  mutton. 

Aostralian. 
Home  mutton. 


Meat,  Sxtract  of— Ueb 

cami*  must  not  be  considered  s 
nutrition,  but  being  very  rich 
matter,  it  is  useful  for  impart: 
flavour  to  soup,  &o.  It  poasessf 
lant  and  restorative  properties 
it  useful  in  exhausted  states  oj 
but  it  contains  no  albumen,  ge 
and  may  be  said  to  compiiaofthe 
meat  with  various  extractive  pri 
siderable  portion  of  which  pro! 
of  products  in  a  state  of  retrogr 
phosis,  and  of  no  use  as  nntritivi 
fact  that  34  lbs.  of  meat  only  ; 
extract  shows  its  poverty  in  th< 
which  render  meat  valuable  t 
agent. 

The  following  table  gives  the  c 
a  few  of  the  extracts  of  meat  of 


Llcbig's  Company. 


Water 

Extractive,  soluble  in 

alcohol  . 
Extractive,  insoluble 
Mineral  matter . 


16  00 

WOO 

13-00 
18  00 


100-00 


Tooth, 
Syduey. 


17  06 

51-28 

10-57 
21-09 


10000 


French 
Company, 

Souih 
America. 


Whitehead 


16  50 

28  00 

4600 
9  50 


100-00 


24  49 

22-08 

44-47 
8-96 


100-00 


Meat,  Fluid— This  preparation  is  used  as 
an  enemata,  and  originated  with  Dr.  Favy, 
who  says  concerning  it :  **  A  preparation  that 
has  been  made  at  my  suggestion  by  Messrs. 
Darby  &  Gosden  of  London,  and  called  *  Fluid 
Meat.*  It  constitutes  meat  that  has  been 
reduced  to  a  fluid  slate  by  artificial  digestion  ; 
and  representing,  as  it  does,  a  product  of 
digestion,  it  famishes  a  mfiterial  in  identically 


the  same  favourable  state  for  absc 
which  naturally  passes  on  from 
It  may  be  mixed  with  sugar  a 
with  mucilage  of  starch  or  arr 
neccssary,  a  little  brandy  ms] 
This  is  an  excellent  preparation. 

Meats,  Presenred—There 
able  number  of  patenti  for  mak 
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(U»wn  TtrietiM  of  preserved  meats,  but 
i*rij  tQ  of  them  are  based  on  the  same 
^pie—viz.,  the  exclusion  of  air,  either 
r  bmoetieslly  sealing  in  tins,  or  by  placing 
M  lobitiMe  in  oil  or  viscid  liquids,  or  in 
4Hitefaoao,  or  by  covering  with  impervious 
■etiBga 

Bovden  (1807)  preserved  meat  in  rich  gravy; 
nnkolin  (1817),  in  hot  fat ;  Wothley,  in  oiL 
r.  fiedwood  proposes  to  first  cover  the 
est  with  coatings  of  parafiKne,  by  successive 
ppiagi  in  baths  of  that  fat,  beginning  at  a 
nperatore  of  250° ;  then  using  colder  baths  ; 
■tiy,  ooTering  the  meat  with  a  coating  of 

Mr.  Gsmgee  has  introduced  a  novel  method 
'Vii.,  making  an  animal  breathe  carbonic 
dde  gas ;  killing  it  whilst  insensible ;  hang- 
K  it  up  in  a  chamber  filled  with  carbonic 
3dSi  and  containing  boxes  of  charcoal 
ai|ed  with  sulphurous  acid. 
*'Tlie  Belgian  *  Mus^  de  Tindustrie*  notes 
i  following  methods  of  preserving  meats 
tl«  most  deserving  of  attention  amoDgst 
M  eommufiicated  to  the  French  Academy 
"fldsnoos,  and  published  in  the  *Gomptes 
■dos-*- 

**l.lf.  Bandet*s method,  by  which  the  meat 
kipt  in  water  acidulated  with  carbolic  acid 
tkt  proportion  of  1  to  5  parts  of  acid  per 
Mof  water.  A  series  of  experiments  proved 
It aU  kinds  of  meat  could  thus  be  kept  fresh 
rlsDgthened  periods  without  acquiring  any 
tMts  or  odour.  The  meat  may  be  placed  in 
Rilt  or  air-tight  tin  cases  filled  with  acidu- 
id  vater  of  the  above  strength,  and  then 
ided  up,  or  the  pieces  may  be  packed  in 
Rdi  or  cases  in  alternate  layers  of  char- 
>1  poanded  small,  and  saturated  with  water 
Btuning  y^Vv  o^  carbolic  acid. 
"2.  In  the  case  of  South  American  meat, 
Bandet  proposes  the  use  of  large  sacks  of 
Nrtehouc  The  meat  should  be  packed  in 
HD,  with  alternate  layers  of  charcoal  as 
ove  described,  and  each  sack  when  filled 
mid  be  hermetically  closed  by  drawing 
itlisr  empty  caoutchouc  sack  capwise  over 
The  caoutchouc  is  supposed— its  high 
M  notwithstanding — to  cover  expense  of 
ddag  and  freight,  and  so  permit  the  meat 
be  lold  in  Europe  at  a  very  small  advance 
tost  ^ce.  If  intended  for  use  a  second 
M,  the  empty  bags  should  be  steeped  in 
hug  water  for  a  few  minutes  to  remove 
f  organic  impurities  adhering  to  them. 
*3L  M.  Gorge's  method,  which  is  in  use  in 
Plata,  consists  in  washing  and  drying  the 
it»  and  afterwards  steeping  in  successive 
ten  containing  hydrochloric  acid  and 
phite  of  soda,  and  ^en  packing  it  in  air- 
it  cases  holding  1,  5,  or  10  kilogrammes 


each.  Meat  thus  treated  requiret'to  be  soaked 
in  warm  water  for  about  half  an  hour  before 
use. 

*'  4.  M.  L^n  Soubeiran  hns  recommended 
braying  and  drying  in  the  fashion  adopted  by 
the  Chinese  and  Mongols,  as  described  by 
M.  Simon,  French  Consul  in  China,  in  a 
conmiunication  made  by  him  to  the  Soci^t^ 
d*Acclimatation.  The  pemmican  of  our  Arctic 
voyagers  and  the  charqui  of  South  America 
are  familiar  examples  of  meat  preserved  by 
analogous  processes.  The  late  M.  Payen,  a 
distinguished  member  of  the  Academy,  insisted 
upon  the  great  perfection  to  which  this  system 
might  be  carried  by  the  aid  of  hot-air  stoves 
and  suitable  apparatus." 

One  of  the  most  recent  methods  of  preserv- 
ing meat 'is  that  known  as  ZdlurM  process. 
It  essentially  consists  in  manufacturing  methyl 
ether  on  a  large  scale,  the  production  of  ice  by 
the  evaporation  of  the  ether,  and  admission  of 
the  air  that  has  passed  over  the  ice  or  the  ether- 
pipes  into  chambers  which  contain  tlie  meat. 
Meat  was  kept  for  eight  months  in  this  way, 
and  was  at  the  end  of  that  time  perfectly 
edible.— (Ann.  Chim.  Phys.,  [5,]  iii.  602.) 

Meoonio  Aoid  (H3C7HO73HSO)  —  An 
organic  acid  found  only  in  the  Poppy  tribe. 

This  acid  was  discovered  by  Sertiirner  in 
1804.  Its  main  interest  lies  in  the  fact,  that 
being  invariably  present  in  opium,  and  answer- 
ing in  a  very  characteristic  manner  to  tests, 
its  detection  in  any  organic  substance  or  liquid 
is  almost  equivalent  to  the  detection  of  opium. 

The  acid  when  pure  crystallises  in  pearly 
scales.  It  has  an  acid  astringent  taste,  and 
forms  well-defined  salts  called  meconates.  It 
is  unchanged  by  cold  sulphuric,  nitric,  and 
hydrochloric  acids.  When  heated  to  300"  F., 
it  is  resolved  into  carbonic  acid  gas,  and  a 
new  bibasic  acid  named  comenic;  and  at  a 
somewhat  higher  temperature,  comenic  acid 
in  its  turn  is  resolved  into  carbonic  acid  gas, 
and  a  monobasic  acid  called  pyromeconic, 

Sesquichloride  of  iron  and  persulphate  of 
iron  strike  a  deep  red  colour  with  mecouio 
acid.  This  colour  cannot  be  distinguished  by 
the  eye  from  a  similar  reaction  with  the  sul- 
phocycanides  ;  but  the  latter  colour  is  quickly 
discharged  by  a  solution  of  corrosive  sublimate, 
whilst  the  meconic  acid  colouring  remains 
unchanged. 

Strong  hydrochloric  acid  produces  a  crystal- 
line precipitate,  ferrocyanide  of  potassium, 
hairlike  crystals;  chloride  of  calcium,  groups 
of  colourless  transparent  crystals  ;  and  nitrate 
of  silver,  sulphate  of  copper,  and  acetate  of 
lead  also  produce  precipitates. 

Meconic  acid  may  be  separated  from  the 
contents  of  the  stomach,  &c.,  by  treating  the 
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organic  li(iuid  with  acetio  acid,  digesting  for 
some  time  at  a  gentle  heat,  straining  through 
muslin,  evaporating  down  to  a  small  bulk,  and 
then  precipitating  with  acetate  of  lead.  The 
meconate  of  load  is  thrown  down  with  other 
matters,  and  moconic  acid  may  be  separated 
by  collecting  the  contents  of  the  filter,  sus- 
pending them  in  water,  and  transmitting  sul- 
phuretted hydrogen  gas  through  the  liquid. 
The  sulphide  of  lead  is  filtered  off,  and  the 
filtrate  concentrated  to  a  small  bulk. 

Medical  Officer  of  Health— The  np- 
pointment  of  a  medical  man,  whose  office  it 
is  to  watch  over  the  public  health,  is  now  the 
compulsory  duty  of  each  sanitary  authority. 
A  similar  office  has  existed  many  years  under 
the  Towns  Improvement  Clauses  Act,  1847; 
the  Public  Health  Act,  1848  ;  the  Metropolis 
Local  Management  Act,  1855  ;  and  the  Arti- 
sans* and  Labourers'  Dwellings  Act,  1868 ; 
but  the  Public  Health  Act  of  1872  (now  con- 
solidated and  embodied  in  the  Public  Hefllth 
Act  of  1875)  was  the  first  enactment  which 
ma<le  the  appointment  of  such  an  officer  com- 
pulsory.   See  Officers,  Appointment  of. 

Appointment.— A  person  shall  not  be  ap- 
pointed medicnl  officer  of  health  under  the 
Act  unless  ho  is  a  legally-qualified  medical 
practitioner ;  and  the  Local  Government 
Board  shall  have  the  same  i>ower8  as  it  has 
in  the  case  of  a  district  medical  officer  of  a 
union  with  regard  to  the  qualification,  ap- 
pointment, duties,  salary,  and  tenure  of  office 
of  a  medical  officer  of  health  or  other  officer 
of  a  local  authority,  any  portion  of  whose 
salary  is  paid  out  of  moneys  voted  by  Parlia- 
ment, and  may  by  order  prescribe  the  qusili6- 
cation  and  duties  of  other  medical  officers  of 
health  ajtpoiuted  under  the  Act. 

Tlie  same  person  mny,  with  the  sanction  of 
the  Local  Government  IJoard,  be  appointed 
medical  officer  of  health  or  inspector  of 
nuisances  for  two  or  more  districts,  by  the 
local  autliorities  of  such  diHtricts ;  and  the 
Local  Government  Board  shall  by  order  pre- 
scribe the  mode  of  such  appointment,  and  the 
proportions  in  which  the  expenses  of  such  ap- 
pointment and  the  salary  and  charges  of  such 
officer  shall  be  borne  by  such  authorities. 

Any  district  medical  officer  of  a  union  may, 
with  the  sanction  of  the  Local  Government 
Board,  and  subject  to  such  conditions  as  the 
said  board  may  prescribe,  be  appointed  a 
medical  officer  of  health  ;  and  a  medical  officer 
of  liealtli  may  exercise  any  of  the  powers  with 
which  an  inspector  of  nuisances  is  invested 
by  the  Act. 

In  case  of  illness  or  incapacity  of  the  medi- 
cal officer  of  health,  a  local  authority  may 
ap^Hjint  and   pay  a  deputy  medical]  officer, 


subject  to  the  approral  of  the  Local  Gor^^^. 
ment  Board.— (P.  H.,  •.  19L) 

Appointment  to  a  United  District. —When 
it  appears  to  the  Local  GoTemment  Boani^ 
on  any  application  made  to  it,  that  the  Ap- 
pointment of  a  medical  officer  of  health  for 
two  or  more  districts  situated  wholly  or  pu^ 
tially  in  the  same    county  would  dimioiih 
expense,  or  otherwise  be  f6r  the  advantagsof 
such  districts,  the  Local  Government  Boud 
may  by  order  unite  such  distrieta  fortilepa^ 
pose  of  appointing  a  medical  officor  oi  health, 
and  may  make  regulations  as  to  the  mode  of 
his  appointment  and  removal  by  repreeentft' 
tivea  of  the  authorities  of  the  oonstitaent 
districts,  and  the  proportion  in  whidi  tbe 
expenses  of  the  appointment  and  of  the  nUi7 
and  expenses  of  such  officer  are  to  be  bone 
by  such   authorities,  and    as  to  any  oAff 
matters  (including  the  necessary  expensei  of 
such  repi'esentatives)  which,  in  theopiniooof 
the  said  board,  require  regulation  for  tbe 
purposes  of  this  section  ;  and  no  other medieil 
officer  of  health  shall  be  appointed  for  aaj 
constituent  district,  except  as  an  asnttut  ts 
the  officer  appointed  for  the  united  distridi: 

Provided  that  no  urban  district  contuaiBf 
a  population  of  twenty-five  thousand  lad 
upwards,  or  in  the  case  of  a  borough  hamga 
separate  court  of  quarter  seaaiona,  thiUbe 
included  in  any  union  of  diatricts  fomied 
under  this  section  without  the  consent  of  tbe 
council  of  such  district  or  borough. 

Not  less  than  twenty-eight  days*  notice  thii 
it  is  proposed  to  make  an  order  under  tbli 
section  shall  be  given  by  the  Local  Goven* 
ment  Board  to  the  local  authority  of  anydir 
trict  proposed  to  be  included  in  the  jao»\ 
and  if,  within  twenty -one  days  after  neb 
notice  has  been  given  to  any  such  anthori^t 
they  give  notice  to  the  Local  Goveraoeat 
Board  that  they  object  to  the  proposal,  tbi 
Local  Government  Board  may  include  tbtf 
district  in  the  union  by  a  provisional  efdCi 
but  not  otherwise. 

There  may  be  assigned  by  the  Local  Gow* 
ment  Board  to  the  district  medjcal  (^Boer  if 
any  union  comprising  or  coincident  with  sBf 
constituent  district  such  duties  in  lendanK 
local  assistance  to  the  medical  officer  of  healA 
appointed  for  such  constituent  districts  as  the 
said  board  may  think  fit ;  and  such  distikl 
medical  officer  shall  receive,  in  respect  of  a^f 
duties  so  assigned  to  him,  such  additiowl  • 
remuneration  as  the  local  authority  mi^,  vilh 
the  approval  of  the  Local  Government  Boasi 
determine. — (P.  H.,  s.  286.)  • 

Medical  Officer  of  Healtk,  Appointmni  4* 
Dutiei  of,  Ac. — The  appointment,  dntiei,  tei 
of  a  medical  officer  of  health  are  laid  do*i 
in  the  following  minutes  as  to  datiOi  ^ 
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nudieal  officers  of  health,  iasued  by  the  Lo- 
ilGorenunent  Board,  1872-73  :— 

SBcrriox  I. — Qualificatioru 
Aii  1.  No  person  shall  be  qualified  to  be  appointed 
I  yie  oflke  of  medical  officer  of  health  under  this 
rtet;  uileas  he  shall  be  registered  under  *'  The 
bdfcil  Act  of  1868,**  and  shall  be  qualified  bj  law  to 
netise  both  medicine  and  surgery  in  England  and 
fiim,  tach  qualification  being  established  by  the 
ndsetian  to  the  sanitary  authority  of  a  diploma, 
■ttbste  of  a  degree,  licence,  or  other  instrument 
iSBttd  or  issued  by  competent  legal  authority  in 
iMt  Britain  or  Ireland,  testifying  to  the  medical 
r  iviied,  or  medical  and  surgical  qualification  or 
MlUcstions  of  the  candidate  for  such  office. 
ProTfded  that  the  Local  Government  Board  may, 
ion  the  tpplication  of  the  sanitary  authority,  dis- 
ease with  so  much  of  this  regulation  as  requires 
Mt  the  medical  ofllcer  of  health  shall  be  qualified 
*  pnctise  both  medicine  and  surgerj,  if  he  is  duly 
ifMocd  under  the  said  Act  to  practise  either 
Mdidne  or  surgery. 

Sbctioh  U.—Appointmtnt.* 

Art.  1.  A  statement  shall  be  submitted  to  the  Local 
wcmawnt  Board  showing  the  population  and  ex- 
ntof  the  disUlct  for  which  the  sanitary  authority 
npsK  to  appoint  the  medical  officer  or  medical 
Been  of  hoUth,  and  the  salary  or  remuneration 
to  be  assigned;  and  where  the  circum- 
render  desirable  the  appointment  of  one 
Mttctl  officer  of  health  for  two  or  more  sanitary 
bMets,  statements  shall  in  like  manner  be  sub- 
liBsd  to  the  Local  Government  Board  showing  the 
MM  of  the  districts  to  be  combined  for  that  pur- 
QN,  the  population  and  extent  of  each  district,  the 
Mde  in  which  it  is  intended  that  the  appointment 
kill  be  made,  whether  Jointly  or  severally  by  the 
ttltey  authorities  of  those  districts,  and  the 
■Boot  of  salary  or  remuneration  proposed  to  be 
irifDed  to  the  officer  appointed. 

ins.  When  the  approval  of  the  Local  Govem- 
MM  Board  has  been  given  to  the  proposals  sub- 
Utted  to  tiiem,  the  sanitary  authority  or  authorities 
^  proceed  to  the  appointment  of  a  medical  officer 
Phealth  accordingly. 

Art.  8.  No  appointment  of  a  medical  officer  of 
Vllthrittll  be  made  unless  an  advertisement  giving 
Q^  of  the  day  when  such  appointment  will  be 
^•Aeibsll  have  appeared  in  some  public  newspaper 
'xalstiDg  in  the  district  or  districts,  at  least  seven 
^p  hefore  the  day  on  which  such  appointment  is 
*Ade;  Provided  that  no  such  advertisement  shall 
^  Meesiaiy  for  the  appointment  of  a  temporary 
itetitate. 

•Artki.  Every  such  appointment  hereafter  made 
NliVtthin  seven  days  after  it  is  made,  be  reported 
^  the  Local  Government  Board  by  the  clerk  to  the 
4i>itaiy  authority,  or,  in  the  case  of  a  Joint  appoint- 
^  by  the  clerk  to  one  of  the  sanitary  authorities 
f  Whan  the  appointment  is  made. 

-Art,  6.  Upon  the  occurrence  of  a  vacancy  in  such 
^  the  sanitary  authority  or  authorities  shall  pro- 
^  to  make  a  trtth  appointment,  which  shall  be 
parted  to  the  Local  Government  Board,  as  required 
^ieet.  ii  art.  4,  of  this  order;  but  if  the  saniury 
Hbrity  or  authorities  desire  to  make  any  fresh 
Vngamcota  with  respect  to  the  district,  or  the 
ni  of  the  appointment,  they  shall,  before  filling 


up  the  vacancy,  supply  the  particulars  of  the.arrange- 
ment  to  the  Local  Government  Board  in  the  manner 
prescribed  by  sect.  ii.  art.  I,  in  regard  to  the  first 
appointment,  and  if  the  approval  of  the  Local 
Government  Board  be  given,  absolutely  or  with 
modifications,  the  sanitary  authority  or  authorities 
shall  then  proceed  to  fill  up  the  vacancy  according  to 
the  terms  of  the  approval  so  given^ 

Art.  6.  If  any  officer  appointed  under  this  order 
be  at  any  time  prevented  by  sickness  or  accident, 
or  other  sufficient  reason,  from  performing  his 
duties,  the  sanitary  authority  or  authorities,  as  the 
case  maybe,  may  appoint  a  person  qualified  as  afore- 
said to  act  as  his  temporary  substitute,  and  may  pay 
him  a  reasonable  compensation  for  his  services ;  and 
every  such  appointment  shall  be  reported  to  the 
Local  Government  Board  as  soon  as  the  same  shall 
have  been  made. 

Section  III.— Termre  of  Office. 

Art.  1.  Every  officer  appointed  under  this  order 
shall  continue  to  hold  office  for  such  period  as  the 
sanitary  authority  or  authorities  appointing  him 
may,  with  the  approval  of  the  Local  Government 
Board,  determine,  or  until  he  die,  or  resign,  or  be 
removed  by  such  authority  or  authorities  with  the 
assent  of  the  Local  Government  Board,  or  by  the 
Local  Government  Board. 

Provided  that  the  appointments  first  made  under 
this  order  shall  not  be  for  a  period  exceeding  five 
years. 

Art.  2.  When  any  such  officer  shall  have  been 
appointed  after  the  passing  of  the  Public  Health 
Act,  1872,  for  one  or  more  sanitary  districts,  and 
any  change  in  the  extent  of  the  district  or  districts, 
or  in  the  duties,  salary,  or  remuneration,  may  be 
deemed  necessary,  and  he  shall  decline  to  acquiesce 
therein,  the  sanitary  authority  or  authorities  by 
whom  he  was  so  appointed,  may,  with  the  consent  of 
the  Local  Government  Board,  but  not  otherwise,  and 
after  six  months'  notice  in  writing,  signed  by  their 
clerk  or  clerks,  given  to  such  officer,  determine  his 
office. 

Art.  8.  No  person  shall  be  appointed  who  does  not 
agree  to  give  one  month's  notice  previous  to  resign- 
ing the  office,  or  to  forfeit  such  sum  as  maybe  agreed 
upon  as  liquidated  damages. 

Bectios  l\.— Duties. 

The  following  shall  be  the  duties  of  the  medical 
officer  of  health  in  respect  of  the  district  for  which 
he  is  appointed ;  or  if  he  shall  be  appointed  for  more 
than  one  district,  then  in  respect  of  each  of  such  dis- 
tricts : — 

1.  He  shall  inform  himself,  as  far  as  practicable, 
respecting  all  influences  affecting  or  threatening  to 
affect  injuriously  the  public  health  within  the  dis- 
trict. 

2.  He  shall  inquire  into  and  ascertain  by  such 
means  as  are  at  his  disposal  the  causes,  origin,  and 
distribution  of  diseases  within  the  district,  and  ascer- 
tain to  what  extent  the  same  have  depended  on  con- 
ditions capable  of  removal  or  mitigation. 

3.  He  shall  by  inspection  of  the  district,  both  sys- 
tematically at  certain  periods  and  at  intervals  as 
occasion  may  require,  keep  himself  informed  of  the 
conditions  injurious  to  health  existing  therein. 

4.  He  shall  be  prepared  to  advise  the  sanitary 
authority  on  all  matters  affecting  the  health  of  the 
district,  and  on  all  sanitary  points  involved  in  the 
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il  oiBoers  of  health  appointed — 1. 
Aoen  of  health  to  combined  sani- 
lioto,  inch  aa  Kent,  Shrewsbury, 
r.  North  Devon,  &c. ;  these  devote 
•  time  to  the  office,  although'  some 
iher  appointments— such  as  analyst, 
(.—which  do  not  interfere  with  their 

Medical  officers  of  health  who  are 
fced  in  anyway,  but  are  given  either 
7  or  an  annual  sum,  which  though 
iidequate,  is  yet  indirectly  suffi- 
iiinerative.  3.  Union  medical  offi- 
16  like,  to  whom  is  given  a  paltry 

or,  M  in  some  places,  a  stated  sum 
eport,  a  report  not  to  be  sent  in 
liredby  the  sanitary  authority.  (!) 
s,  or  rather  should  be,  the  qualifica- 
nedical  officer  of  health  ?  First,  he 
ledical  man— that  is  legally  essential; 
ast  be  a  man  of  capacity,  of  good 
and  of  sound  common  sense,  riding 
DA  hobby-hone  to  death.  A  know- 
le  mode  of  propagation  of  all  con> 
leases,  with  their  pathology,  and 
tanoe  with  practical  chemistrr,  mi- 
ind  the  chief  sanitary  statutes  aie 
rheae  things  may  be  easily  acquired 

I  of  average  abilities,  and  no^one 
y  be  an  efficient  officer  without  a 
rledge  of  them  all.  In  addition  to 
log,  it  is  desirable,  although  not 
hat  a  knowledge  of  the  following 
xf  science  should  be  acquired : 
igineering  (especially  the  practical 
Bgto  aewers  and  drains,  the  taking 
te  measurement  of  heights,  and  the 
]a  of  conveying  and  storing  water), 
f,  and  the  kindred  sciences, 
nothing  more  instructive  and  use- 
ieal  officers  of  health  than  an  ac- 
with  the  history  of  the  different 
f  ancient  tim^  and  of  the  middle 
spared  with  our  own.  It  is,  how- 
lie  that  the  man  best  qualified  as 
ge,  may  by  infirmities,  either  of 

temper,  make  a  very  indifferent 
B  it  is  a  post  requiring  a  knowledge 
1,  a  robust  body,  and  sound  judg- 
rell  as  the  special  acquirements 
above.  Previous  experience  was 
ed  in  a  few  instances  in  the  first 
is  under  the  Public  Health  Act, 

of  all  things,  experience  would 
mry  qualification  for  future  high- 
tmenta.  And  here,  again,  sanitary 
may  be    misled  by  the  specious 

of  medical  officers  belonging  to 
ha  roi-faifUant  class,  who   most 

II  be  tempted  to  play  upon  the 
Ileal  officer  of  health,  which  they 
9rD«  for  many  years  without  at 


the    same    time    having  had    any  practical' 
experience  whatever  in  its  duties. 

A  health  officer  cannot  well  take  any  other 
post,  or  engage  in  private  practice,  if  his  dis- 
trict is  very  large  or  populous  ;  on  the  other 
hand,  if  he  has  leisure,  and  is  duly  qualified, 
there  are  certain  offices,  such  as  analyst  and' 
coroner,  which  are  of  a  kindred  nature,  and 
which  would  harmonise  with  his  duties.  Much 
has  been  said  against  medical  officers  of  health 
as  public  analysts.  It  must  depend  upon 
individual  qualifications  and  amount  of  time 
whether  such  a  union  is  desirable  or  not.  The 
adulteration  of  food  has  always  been  taught 
at  the  same  time  and  in  the  same  manuals 
as  sanitary  science,  and  the  Adulteration 
Act  is  carried  out  by  sanitary  authorities 
and  sanitary  officials ;  so  that  it  has  evi- 
dently been  considered  a  part  and  portion  of 
hygiene. 

Routine  Work  of  Medical  Offtcer  of  Health, 
—It  has  been  well  said,  one  of  the  first  things 
that  should  be  done  is  a  house-to-house  in- 
spection by  the  subordinates,  as  described 
under  Housk-to-House  Inspection.  Such 
a  course  equally  applies  to  rural  and  urban 
districts  ;  and  the  medical  officer  should  also 
accompany  from  time  to  time  his  inspector, 
and  gain  a  knowledge  personally  of  the  dis- 
trict. In  strictly  urban  districtsi  the  work 
will  often  be  somewhat  of  a  special  character  ; 
there  will  be  manufactories,  lodging-houses, 
butcheries,  dairies,  and  other  places  which 
will  require  the  continual  care  of  the  sanitary 
authorities.  Public  buildings  should  be  nar- 
rowly watched.  There  are  many  things  that 
are  neglected  by  sanitary  officials  because  they 
have  never  been  thought  of ;  for  instance,  the 
dressing-rooms,  &c. ,  of  theatres  {aee  Theatres) 
and  other  places.  The  water-supply  of  every 
large  town  should  be  analysed  by  the  ammonia 
process  at  least  once  a  month,  and  for  such 
analysis  the  health  officer  should  be  paid. 
He  should  have  an  office  in  some  convenient 
part  of  the  town,  where  the  inspectors  can 
confer  with  him,  and  to  which  official  corre- 
spondence can  be  addressed.  His  attendance 
at  this  office  would  be  probably  regulated 
by  a  bylaw,  but  whether  that  be  so  or 
not,  for  his  own  convenience  it  should  be 
regular. 

Every  month,  by  analysing  the  rain  falling 
in  different  parts  of  the  town,  he  can  estimate 
the  sulphuric  acid  in  the  air,  which*will  give 
the  measure  approximatively  of  impurity 
through  smoke  of  the  atmosphere.    See  Rain. 

In  case  there  should  be  an  outbreak  of 
fever,  it  will  be  his  duty  to  personally  isolate 
every  case  which  cannot  be  removed  to  hos- 
pital ;  and  at  such  times  he  may  require  assist- 
ance, which  should  be  given  to  him.    A  record 
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of  eaoh  death  and  of  each  contagious  case  of 
sickness  should  be  transmitted  to  the  office 
daily.  (Siee  BIRTHS,  Deaths,  and  Sickness 
Returns.)  The  returns  of  death  are  easily 
obtained ;  the  returns  of  sickness  will  be  by  no 
means  perfect,  but  an  officer  must  make  the 
bent  of  his  resources. 

In  large  rural  combined  dii»tricts  a  central 
office  can  only  in  some  cases  be  established. 
Each  union  is  so  distinct  in  itself  that  one 
office  is  seldom  of  any  practical  value  ;  a  room 
in  the  workhouse  is  generally  easy  to  get,  and 
may  be  use<l  when  required.  The  routine  is 
very  much  the  same  as  in  urban  authorities. 
The  medical  officer  meets  the  inspector  at 
different  places,  obtains  returns  of  deaths  and 
sickness  about  once  a  fortnight,  receives  the 
notices  the  inspector  sends  him  of  contagious 
disease,  overcrowding,  &c,  and  attends  the 
sanitary  meetings  in  all  combined  rural  sani- 
tary  authorities.  It  is  most  convenient  that 
each  rural  sanitary  authority  should  have  a 
s]>ecial  monthly  meeting;  then,  if  well  arranged, 
the  health  officer  can  generally  attend  each  in 
turn.  Parochial  committees  (from  their  local 
knowledge)  are  also  sometimes  of  use  in 
meeting  the  health  officer.  On  insx)ecting  a 
]>arish,  the  officer  of  health  should  place  him- 
self  in  communication  with  the  clergyman, 
guardians,  and  medical  men,  if  there  be  any, 
and  inquire  (a)  into  the  water-supply  ;  (6)  into 
the  drainage ;  (c)  into  the  health  of  the  in- 
habitants and  past  sanitary  history  of  the 
place ;  and  {d)  into  overcrowded  and  unhealthy 
houses. 

If  there  should  be  any  disease — such  as 
goitre — that  would  appear  to  spring  from  some 
endemic  cause,  no  one  has  so  good  an  oppor- 
tunity of  investigating  it  as  the  health  officer. 
If  possible,  he  should  construct  a  map  of  his 
district,  the  spots  where  this  endemic  disease 
appears  being  appropriately  marked.  On  this 
head  ho  will  find  the  maps  of  the  distribution 
of  heart  and  other  diseases  by  Haviland  help 
him  much. 

It  is  the  medical  officers  of  health  of  rural 
districts  to  whom  the  profession  will  look 
to  solve  the  problems  of  the  causes  of  con- 
tagious disease,  as  to  whether  they  do  or 
do  not  arise  de  novo — the  disturbing  con- 
ditions of  towns  are  too  many  to  elucidate 
them  satisfactorily.  Hnd  Dr.  W.  Budd 
live<l  all  his  life  in  Bristol,  he  would  have 
hardly  been  able  to  trace  so  satisfactorily  the 
sequence  of  ^ents  in  his  book  on  typhoid 
fever. 

All  reports  to  the  sanitary  authority  should 
be  made  with  the  greatest  care,  and  a  copy 
kept ;  for  these  reports  may  be  used  for  any 
purpose  by  the  sanitary  authority,  being  the 
l>ro])erty  of  that  authority. 


Meltinif-EtoiuM,  Maltfiig" 
(P.  H.,  8. 114.)    See  Trades,  OFFmamL 

Mercury  (Hg  =  200)— The  Arabiin  p^ 
sicians  Avicenna  and  Bhazes  first  empU^ 
this  metal  medicinally,  but  they  only  rtntmj 
to  use  it  externally  against  cutaneous  diNMi 
and  vermin.    The  Hindoos  were  probably  tki 
first  to  prescribe  it  internally.    It  is  obUioad 
chiefly  from  its  sulphide,  native  dnoslitr,  hf 
distillation  with  iron.     Sometimes  it  it  met 
with  in  its  metallic  state,  sometimeieQiDlBMd 
with  chlorine.    The  mercuzy  of  oommem  ii 
purified  by  redistilhition  and  waihinK  vitk 
dilute  hydrochloric  add.  TheprindptlmiMi 
are  those  of  Idria  in  Gamiola,  Almsda  is 
Spain,  and  New  Almaden  in  OslifonuSi 

The  purity  of  this  metal  is  shown  hj  ib 
brilliancy.   Mere  mechanical  impuriUei-«adi 
as  dust,  dirt,  &&— may  be  readily  remortdbf 
squeezing  the  metal  through  chamoif  kiibff 
or  flannel ;  and  it  may  be  further  dsiBedkf 
shaking  well  with  a  little  strong  nitrie  lod, 
washing  with  distilled  water  and  diyiog  ^ 
blotting-paper,  or   filtering  through  «m 
chamois  leather.    When  pure,  mercoiyiit 
brilliant  white  metallic  liquid,  becoming  mU 
at  -39^  F.;   specific  gravity,  13*5;  entire^ 
vapourised  by  a  heat  below  that  of  tibUi 
redness  ;  and  when  small  globules  of  it  h« 
rolled  slowly  upon   a  sheet   of  paper,  not 
the  least  particle  adheres.    Above  40*  ?•  * 
slight  vapour  arises  from  it.     It  fonai  tfs 
classes  of  salts— proto  and  per  salts.   It  ^ 
solvcyi  many  metals,  as  tin,  bismuth,  u^ 
silver,  and  gold,  and  forms  amalgsmi  vltk 
them.    One  of  the  most  important  nUi  ^ 
mercury  is  the  perchloride  of  memurf  {Bfi^ 
or  corrosive  sublimate^  which  is  obtaiaefl^ 
heating  together  certain  quantities  of  uHj^ 
of  merciuy,  chloride  of  sodium,  snd  biw 
oxide  of  manganese.    A  double  deooupmiti* 
takes  place,  resulting  in  the  fomuitioB  ci 
chloride  of  mercury  and  sulphate  of  m^ 
This  substance  appears  in  the  fonn  of  vUk 
crystalline  masses  of  prismatic  crystsl^MNUi' 
in  20  parts  of  water,  in  alcohol,  and  iacth^ 
It  gives  a  white  precipitate  with  sbbmA 
and  curdy  white  precipitate  with  nitisti* 
silver;  and  it  precipitates  albumen.   ^^ 
heated  it  should  sublime  without  dseoafv 
tion,  leaving  no  residue.      There  an  aMf 
other  compounds  of  mercury,  which  ia  s  vii 
of  this  description  it  will  not  be  niflMMiyt> 
discuss.      All    mercurial  oompousds,  vkl 
heated  with  carbonate  of  soda,  pit  a  tit 
limate  consisting  of  globules  of  metallie  wth 
cury.    Solutions  containing  mercury  |^  * 
silvery  stain  to  copper  when  thai  nrtdLk 
boiled  in  them.    When  acidified  and  MiA 
with  excess  of  protochloride  of  tin,  thffy  fjlAt 
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fakek  precipitate  of  metallic  mercury. 
tof  the  protoialti  give  with  caustic 
r  aoda  a  hlack  precipitate  (Hg^O) ; 
hi  give  with  the  tame  a  yellow  pre- 
HgO),  and  with  the  iodide  of  potas- 
eaiiet  one  (Hgis),  easily  soluble  in 

kmbi  appean  to  exist  as  to  whether 
I  mereory  is  innocuous  or  not ;  but 
ally-receiTed  opinion,  notwithstand- 
Mwml  fatal  cases  have  occurred  of 

from  metallic  mercury,  is  that  it  is 
hannless.  It  is  well  known  that  it 
r^eatedly  taken  in  doses  of  a  pound 
a  eases  of  obstruction  of  the  bowels 
irtmng  noxious ;  while,  on  the  other 
J  be  instanced  a  case  which  recently 
feo  Sir  D.  Gibb.  For  the  purpose  of 
bortion  a  girl  swallowed  4}  oz.  by 
I  meitmiy.  It  had  no  effect  on  the 
ivit  in  a  few  days  the  girl  suffered 
rambling  and  shaking  of  the  body 
1  tremors)  and  loss  of  muscular 
Tliese  symptoms  continued  for  two 
tmt  there  was  no  salivation,  and  no 
c  on  the  gums. 

is  of  opinion  that  in  the  few  in- 
1  which  it  has  acted  injuriously,  it 

retained  in  the  bowels  for  a  cen- 
time, and  has  become  oxidised. 
J.  breathed  or  swallowed  in  a  state  of 
r  absorbed  in  a  finely  divided  condi- 
rhieh  form  it  appears  to  be  highly 
Le  of  oxidation,  may  prove  deleteri- 
•hown  by  numerous  recorded  cases, 
I  ooenrred  from  excessive  doses  of 

and  also  from  inunction  by  strong 
.  ointment.  The  latter  ointment  con- 
'  its  weight  of  mercury,  and  has  been 
dzesaing  to  sheep  and  cattle  in  place 
u    Mr.  Gamgee  informed  Dr.  Tay- 

25  tons   alone    of   this   ointment 

sold  in  one  year  by  a  druggist  in 
shiefly  to  farmers;  and  that  sheep 

with  mercury  have  been  sent  for 
B  dead-meat  markets  in  London,  and 
iaed  more  money  than  sound  mutton 
Im  county  of  Lincoln. — (Tatlor.) 
a,  may  be  a  serious  danger ;  hence, 
see  of  suspected  illness  from  meat, 
the  meat  may  look  sound  and  good, 
1  to  have  it  analysed  for  metallic 

-  gilders,  looking  -  glass  silverers, 
r-makers,  men  employed  in  quick- 
lee,  and  others  exposed  to  mercurial 
IS,  become  subject  to  a  form  of 
ind  salivation  called  mercurialismus. 
istitntions  i^pear  to  be  capable  of 
the  effects  which  the  inhalation  of 
.  Ti^ours  induces  for  a  considerable 


period,  while  others  yield  after  a  few  mouths* 
exposure  to  their  insidious  influence.  At  a 
meeting  of  the  Medical  Society  in  April  1872, 
Mr.  Spencer  Watson  showed  a  patient  suffer- 
ing from  mercurial  tremors.  He  was  a  baro- 
meter-maker, and  had  been  in  the  trade  for 
fifteen  years.  For  seven  years  he  had  resisted 
the  influence  of  the  fumes  of  mercury.  Ue 
had  never  been  salivated,  but  his  gums  weie 
sore,  and  marked  with  a  blue  line ;  and  his 
teeth  were  most  of  them  loose,  and  some  much 
decayed.  Ever  since  the  first  attack  he  had 
been  unable  to  sign  his  name  from  the  un- 
steadiness of  his  hand.  Dr.  Crisp  at  the  same 
meeting  instanced  the  case  of  a  family  of  five 
who  were  all  sufferers  from  mercurial  tremors. 
They  were  water -gilders.  This  gentleman 
was  of  the  opinion  that  efficient  ventilation 
was  all  that  was  required  in  buildings  where 
mercury  was  largely  employed. 

A  well-known  instance  of  the  effect  of  mer- 
curial vapour  is  afforded  by  the  Triumph 
man-of-war  and  Phipps  schooner,  which  re- 
ceived a  large  quantity  of  quicksilver  on 
board,  saved  from  a  wreck.  The  bags  in 
which  the  mercury  was  stored  became  rotten 
and  allowed  the  mercury  to  escape.  In  the 
space  of  three  weeks  200  men  were  salivated, 
two  died,  and  all  the  animals  were  destroyed. 

Dr.  Meyer  has  obtained  excellent  results 
in  preventing  all  symptoms  of  mercurial 
poisoning  in  the  looking-glass  manufactory 
of  St.  Gobain,  by  sprinkling  the  floor  with 
ammonia.  He  states  that  during  the  five 
years  that  it  has  been  employed  at  St.  Gobain, 
not  one  case  of  poisoning  has  been  observed 
among  the  workmen,  whilst  there  is  a  marked 
amendment  in  the  symptoms  of  those  who 
were  previously  affected.  About  half  a  litre 
of  common  liquid  ammonia  is  simply  to  be 
sprinkled  on  the  floor  of  the  workshop  every 
evening  after  the  day*s  work.  This  preserva- 
tive effect  of  ammonia  was  discovered  acci- 
dentally, and  Dr.  Meyer  cannot  explain  its 
action.— (Lancet,  1873,  i.  60L) 

In  slow  or  chronic  poisoning  by  mercury, 
the  constitutional  effects  are  indicated  by 
irritability  or  looseness  of  the  bowels, 'diffi- 
culty of  breathing,  spitting  of  blood,  cough, 
general  trembling  or  convulsive  movements 
of  the  limbs,  and  palsy,  with  fever  and  ema- 
ciation, under  which  the  patient  sinks.  The 
most  marked  effect  of  slow  poisoning  by  mer- 
curial compounds  is  talivation  or  ptyalism, 
indicated  by  an  increased  flow  of  saliva. 

The  elimination  of  mei*cury  takes  place  by 
all  the  fluid  secretions,  but  chiefly  by  the 
urine  and  intestinal  liquids. 

Antidot€9. — The  only  efficacious  antidotal 
treatment  consists  in  the  administration  of 
albuminous  substances.    Peschier  states  that 
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one  egg  is  required  for  every  4  grains  of 
mercury ;  but  fdthough  albumen  retards,  it 
does  not  prevent  the  absorption  of  the  poison. 
There  can,  however,  be  little  doubt  that, 
among  these  preventive  measures,  workmen 
exposed  to  mercurial  fumes  should  swallow 
the  whites  (raw)  of  one  or  more  eggs  daily. 

The  tests  for  niercury  have  been  already 
indicated. 

Bisulphuret  of  mercury  has  been  used  as 
colouring  agent  in  articles  of  food,  and  fre- 
quently has  been  discovered  in  Cayenne  pep- 
per.   See  Capsicum. 

Mercurial  salts  were  used  by  Ryan  as  disin- 
fectants and  antiseptics,  but  they  are  of  too 
poisonous  a  nature  to  be  commonly  employed. 
Ryan  used  them  for  preserving  timber. 

Meteorological  Influences.— The  in- 
fluence of  temperature  and  the  seasons  plays 
a  most  important  part  on,  and  is  intimately 
connected  with,  public  health.  Full  informa- 
tion on  the  different  branches  of  meteorology 
itself  will  be  found  under  the  articles  Babo- 

METER,  THEBMOMETER,  CLIMATE,  CLOUDS,  &C. 

It  only  remains  to  point  out  the  connec- 
tion between  seasonal  influences  and  disease. 
The  late  Dr.  Edward  Smith  has  worked  this 
out  in  a  truly  philosophical  manner,  and  we 
therefore  borrow  the  following  from  his  work, 
'*  Health  and  Disease :  Periodical  Changes  in 
the  Human  System : " — 

**  Statements  of  the  Ancients. — ^It  is  almost 
impossible  to  turn  over  the  pages  of  the  medi- 
cal fathers  without  finding  how  much  impor- 
tance was  attached  to  season  in  the  production 
and  cure  of  disease,  or  without  admitting  that 
the  information  which  they  have  handed  down 
to  us  is  true  and  applicable  to  our  own  era. 
We  do  not  purpose  to  enter  at  any  length  into 
the  history  of  this  department  of  knowledge ; 
but  we  think  that  it  will  bo  instructive  to  notice 
with  what  extent  and  accuracy  the  influence 
of  season  was  known  to  Hippocrates,  as  is 
shown  in  the  twenty-f  our  Aphorisms  which  he 
has  transmitted,  and  which  have  been  so  ably 
edited  for  us  by  Sprengcl,*  Adams,  and 
Clifton. 

The  division  of  the  seasons  has  varied  with 
different  nations  and  eras,  and  has  been  arbi 
trary,  except  in  so  far  as  it  was  associated  with 
the  occurrence  of  certain  natural  phenomena 
more  or  less  general  or  peculiar  to  the  locality. 
AVe  find  that  in  the  most  ancient  periods  the 
Egyptians  t  divided  the  year  into  three  seasons 
— viz.,  the  *  Season  of  Vegetation,'  the  *  Sea- 
son of  Manifestation,'  and  the  *  Season  of  the 
Waters,'  or  the  *  Inundation  ; '  and  at  the 

*  Aphorisms  of  Ilippocnites,  by  Dr.  Sprengel. 
London,  1708, 
t  UorsB  Egyptiace,  1851. 


present  time  the  first  is  called  *  Winter/  the 
second  *  Summer,'  and  the  third  'Intmda- 
tion,*  or  literally  *  The  Nile.'  This  dWaoB 
was  aasociated  with  terrestrial  cluuiges;bat 
in  ancient  Greece  it  was  determined  by  utio- 
nomical  phenomena,  as  it  is  with  u  at  tiie 
present  day. 

Dr.  Adams  informs  us  that  with  the  asdnti 
Winter  began  at  the  setting  of  the  Fleijidei- 
viz. ,  the  period  when  they  set  with  the  m, 
and  continued  to  the  vernal  equinox,  ^prvtf 
conunenced  at  the  last-mentioned  period  (tlte 
vernal  equinox),  and  ended  at  the  xisiogoftlM 
Pleiades — viz.,  the  rising  with  the  sun.  Sua* 
mer  began  at  the  rising  of  the  Pleiadei,aDd 
continued  to  the  rising  of  Arctumi;  aod 
AtUumn  extended  from  the  rising  of  Aictoro 
to  the  setting  of  the  Pleiades.  Thm  the  diri- 
sion  of  the  seasons  was  purely  sitrononieaL 
and  the  constellations  of  the  Fktadei  ui 
Orion  were  the  dividing  objects ;  the  riBOS<f 
the  Pleiades  with  the  sun  separatii^thefint 
from  the  second  half  of  the  year,  sadtke 
setting  of  the  same  constellation  with  tbea* 
terminating  the  year. 

Having  thus  defined  the  several  seaMU,** 
will  now,  in  a  few  words,  give  a  oaodenied 
account  of  their  influence  as  gathered  fronts 
opinions  of  Hippocrates,  expreswd  is  tha 
Aphorisms  above  mentioned. 

Change  of  seasons,  and  the  altenatiMi  n 
cold  and  heat  in  thoso  seasons,  are  vt^ 
effectual  causes  of  diseases.  SomeiiatQnii|* 
well  or  ill  affected  in  summer,  and  mo*  ^ 
winter.  Some  diseaaes  and  some  agei  in  «v 
or  ill  affected  at  different  times  of  the  7*^ 
&c. 

Autumnal  diseases  may  be  teuan/Mj^' 
pected  when  on  the  same  day  it  ii  sooe^ 
hot  and  sometimes  cold.  The  sotth  «■■ 
dulls  the  senses  of  hearing  and  si^t»  ctfi* 
headache,  heaviness,  and  faintnesa.  Wka^ 
prevails,  these  incidenta  occur  to  thevitf 
and  sickly.  The  north  wind  affects  the ch* 
and  throat,  and  causes  constipatioo,  djiOA 
and  muscular  pains.  The  south  wind  itUsiJ 
and  the  north  wind  contracts  the  ti"*"r 
the  body.  When  the  summer  is  lib  v* 
spring  (viz.,  cool  and  wet),  we  mmt  «JJJ* 
much  sweating  in  fevers.  Dry  seasooi «« *■• 
cause  of  sharp  fevers. 

Constant  and  seasonable  times  of  the  J^f' 
are  accompanied  by  diseases  which  aie  it|V^ 
and  mild,  but  in  inconstant  and  unieiw* 
times  the  diseases  are  uncertain  anddii^ 
of  cure. 

In  autumn  diseases  are  most  aeateasdf^ 
nicious,  and  that  season  is  hurtful  to  the** 
consumption.   Spring  is  most  healthy  aalf^ 
from  fatal  disease.  If  the  spring  be  laisy  vi^ 
southerly  winds,  and  have  folloirod  a^»^ 
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^  viater,  there  will  be  in  the  following 
■nuaer  acate  feren,  catarrh*,  and  bloody 
^■dttilKM.  With  a  dry  and  northerly  spring, 
/<BOowug  a  rainy  and  warm  winter,  there  will 
ht  bloody  discharges,  ophthalmia,  rheuma- 
tiQ,  snd  catarrhs,  fatal  to  old  people.  Abor- 
tuni  esiOy  arise  under  these  conditions,  and 
cUUren  thai  bom  near  the  spring  are  weak 
Md  diieased,  and  either  grow  up  so  or  die 
9BekIy.  A  rainy  and  warm  (southerly) 
niUDii,  following  a  dry  and  cold  (northerly) 
nmer,  will  produce  in  the  winter  pains  in 
it  bead,  cough,  catarrhs,  and  consumption. 
i  diy  and  cool  (northerly)  autumn  is  good  for 
ikese  of  a  moist  temperament,  but  to  others 
t  prodneet  ophthalmia,  acute  and  lingering 
inwi^  and  melancholy. 

Qnat  droughts  are  more  wholesome  and 
■i  destructlTe  than  continual  rains  and  fre- 
pMil  showers.  Continual  rains  cause  most 
liNaMi,  as  lingering  fevers,  diarrhoea,  diseased 
nAours,  falling  sickness,  and  apoplexy. 
^nti  droughts  occasion  consumption,  in- 
Imiatioo  of  the  eyes,  rheumatism,  incon- 
JMDot  <tf  the  urine,  and  bloody  discharges. 
Ontiiiued  northerly  weather  braces  and 
tvagthens  the  body,  makes  it  agile,  fresh- 
■lotred,  and  quick  of  hearing.  It  restrains 
^bowels,  increases  chest-pains,  and  offends 
^  eyei.  Southerly  seasons  relax  and  moisten 
1m  body,  dull  the  senses  of  hearing  and  sight, 
MM  heaTiness,  Tertigo,  laziness,  and  diar- 

GIttldraii  and  very  young  people  have  good 
■Hft  in  the  spring  and  the  beginning  of 
■■oiar;  old  people  in  summer  and  some 
vt  of  antunm ;  people  of  middle  age  in 
■ten  and  winter. 

AH  diseases  appear  at  all  seasons,  but  some 
Kssosed  and  exasperated  rather  in  one  than 
Mfaer.  In  the  spring,  affections  of  the  brain, 
dfiag  sickneM,  discharges  of  blood,  affections 
f  tilt  throat  and  chest,  diseases  of  the  skin, 
id  riieamatinn.  In  summer,  some  of  the 
ktvt;  abo  burning  fevers,  agues,  disorders 
ftiM  stomach  and  bowels,  violent  sweatings, 
id  affections  of  the  eyes,  ears,  and  mouth, 
intomn,  many  summer  diseases,  also  fevers, 
dsigement  of  the  spleen,  dropsies,  consump- 
%  asthma,  diarrhoea,  and  dysentery ;  iliac 
MOO,  falling  sickness,  and  brain  diseases. 
Praemt  Liability  to  Ditecue, — The  existence 
swsnnal  disease  is  well  established,  for 
n  the  era  of  Hipi>ocrates  to  our  day  the 
perience  of  mankind  has  borne  testimony 
the  variations  in  the  prevalence  of  disease 
farioua  seasons  of  the  year,  and  to  the  fact 
il  the  same  kind  of  disease  assumes  a 
Utreni  aspect  at  various  seasons;  or,  to 
ak  more  generally,  in  various  years.  We 
doolj  refer  to  the  occurrence  of  the  pbg:ue 


in  London  in  1593, 1603, 1625, 1636,  and  1665/ 
all  of  which  received  their  vast  development  in 
the  hot  season,  and  to  the  general  manifesta- 
tion of  cholera  in  our  day  at  the  same  periods. 
The  occurrence  of  yellow  fever  at  the  end  of 
summer  in  southern  climes,  the  prevalence  of 
special  eruptive  maladies  at  different  seasons, 
and  the  occurrence  of  inflammatory  diseases 
in  the  cold  season,  are  familiar  illustrations 
of  universal  belief  upon  this  subject ;  but  as 
we  shall  hereafter  give  details  upon  this  ques- 
tion, we  shall  not  now  discuss  it  further. 

The  foundation  of  tecuonal  disease  is  Vie 
varying  degree  of  vitcU  action  proceeding  tnthin 
the  body  at  the  different  seasons  of  the  year. 

We  must  admit  that  disease  is  in  its  principal 
forms  an  exaggeration  of  a  natural  tendency 
then  existing  in  the  human  body— a  tendency 
which  only  becomes  disease  when  carried 
beyond  a  certain  limit.  Thus  we  find  that  a 
person  of  feeble  habit  is  especially  liable  to 
disease  in  which  exhaustion  is  a  prominent 
feature,  and  one  of  plethoric  habit  is  un- 
usually exposed  to  congestive  and  inflamma- 
tory diseases. 

We  have  already  shown  that  the  human 
system  varies  in  its  amount  of  vital  action  in 
a  very  definitive  manner,  the  maximum  being 
in  the  spring,  the  decline  and  the  minimum 
in  the  summer,  the  minimum  and  the  increase 
in  the  autumn,  and  a  stationary  elevation  in 
the  winter.  Just  in  the  like  order  is  it  ex- 
posed to  an  exaggeration  of  these  tendencies. 
Thus,  as  a  rule,  the  diseases  of  the  end  of 
summer  are  those  of  exhaustion,  whilst  those 
of  winter  and  spring  are  known  as  inflamma- 
tions, and  those  of  autumn  and  the  end  of 
spring  are  marked  by  such  conditions  as  result 
from  rapid  variation  in  the  animal  economy 
in  its  relation  to  the  influence  of  external 
agents.  There  is  also  a  variation  in  the  type 
of  disease  according  to  the  advancing  tendency 
of  the  system,  so  that  in  the  later  part  of 
spring,  when  there  is  the  commencement  of  a 
downward  tendency  of  the  vital  actions,  the 
progressive  attacks  of  the  diseases  will  pro- 
gressively show  an  asthenic  tyi)e,  until  they 
at  length  terminate  in  the  diseases  of  exhaus- 
tion infesting  the  summer  season ;  whilst,  on 
the  other  hand,  diseases  occurring  at  the  end 
of  summer  and  the  early  autumn  progres- 
sively change  their  asi)ect  from  the  asthenic 
form  until  they  merge  into  the  sthenic  con- 
ditions of  winter. 

Hence  there  are  both  settled  sthenic  and 
asthenic  conditions,  and  conditions  varying 
in  a  definite  direction  between  them,  and  as 
they  are  due  to  the  amount  of  vital  action 
existing  (which  results  from  the  influence  o 


*  Report  on  Cholera  (Dr.  Fiaa),  p.  178. 
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the  agencies  which  constitute  the  season), 
so  will  the  sthenic  or  asthenic  character  be 
manifested  at  their  respective  seasons.  With 
this  key,  therefore,  we  may  not  only  foretell 
the  character  of  disease  at  a  given  period  of 
the  year,  but  may  also  be  acquainted  with  the 
variations  in  the  type  of  the  same  disease,  as 
manifestations  of  it  may  from  time  to  time 
occur  with  the  progression  of  the  seasons. 
Thus,  for  example,  an  attack  of  scarlatina 
occurring  at  the  end  of  a  hot  summer,  and 
with  a  warm  and  moist  autumn,  must  mani- 
fest a  distinctly  adynamic  type ;  whilst  if  it 
occur  after  the  cold  weather  has  set  in, 
or  during  a  cold  summer,  it  will  be  more 
and  more  inflammatory,  until  the  system 
is  no  longer  very  liable  to  that  form  of 
disease. 

There  are  diseases  which  result  from  an  arrest 
or  lessening  of  the  natural  tendencies  of  the 
system. 

Such  is  the  character  of  disease  which  is 
induced  by  an  excess  of  seasonal  influences 
or  in  a  system  unusually  sensitive  to  the 
ordinary  degrees  of  seasonal  influence— viz., 
one  of  exaggeration  of  the  natural  tendencies 
of  the  system ;  but  there  are  other  diseases 
arising  from  a  contrary  condition.  Thus,  if 
when  the  temperature  is  increasing,  and  the 
skin  is  required  to  be  unusually  active,  so  as 
to  produce  great  dLspersion  of  heat,  some  con- 
dition occurs  which  leads  to  the  arrest  of,  or  a 
serious  diminution  in,  the  action  of  the  skin, 
the  natural  tendency  of  the  system  is  thwarted, 
and  the  only  condition  compatible  with  health 
being  for  the  time  set  aside,  a  state  of  disease 
immediately  ensues.  This  is  familiarly  illus- 
trated by  a  cold,  the  ordinary  effect  of  undue 
exposure  of  a  x>ftrt  of  the  body  to  a  lower 
temperature,  and  also  by  the  indulgence  in 
such  articles  of  food  as  tend  to  lessen  the 
action  of  the  skin.  Or  again,  if  during  winter, 
when  the  action  of  the  skin  and  the  sensi- 
bility of  the  surface  should  be  much  reduced 
so  as  to  prevent  an  undue  waste  of  heat,  and 
to  pass  unheeded  the  influence  of  cold,  a  con- 
dition be  imparted  which  tends  to  maintain 
the  skin  in  the  normal  activity  of  summer — as, 
for  example,  the  occupation  of  highly-heated 
apartments,  or  the  constant  use  of  the 
Turkish  bath— the  body  will  be  liable  to  the 
effects  of  too  great  dispersion  of  lieat,  and 
will  certainly  be  more  sensitive  to  the  influ- 
ence of  external  cold.  Or  finally,  if  with  the 
necessity  for  high  vital  action  in  the  winter 
and  spring  there  should  be  deficient  nutri- 
ment supplied,  there  will  be  an  arrest  of  that 
condition  which  is  natural  to  the  body  at 
tliat  period  of  the  year. 

All  this  latter  class  of  causes  may  be  re- 
garded as  adventitious  or  accidental,  and  they 


act  by  arresting  the  natural  order  of  tht 
phenomena  within  the  system ;  vhilit  tbe 
former  are,  so  to  speak,  natural— for  Um 
most  part  flowing  from  natural  causes-ud 
act  by  adding  force  to  the  natoril  order  of 
phenomena.  Both  are  connected  with  Marai, 
but  the  latter  alone  can  be  truly  r^srded  u 
seasonal,  and  subject  to  the  law  of  cyclical 
change,  which  we  are  now  discussing. 
The  constitutional  peculiarities  of  indiviikait 

modify  the  ^ect4  of  seawn. 

The  relation  of  these  internal  changes  htf 
already  been  demonstrated,  bat  it  may  be 
well  to  show  yet  more  clearly  that  there  ii  a 
constant  antagonism  proceeding  between  tboee 
external  influences  and  the  vital  aeuou  of 
the  system ;  and  although  the  influence  of  tbe 
external  agents  will  in  the  end  draw  theTital 
changes  of  the  body  in  their  train,  there  is  sot 
a  uniform  readiness  to  submit  to  their  cob* 
trolling  power.  This  is  commonly  referred  to 
the  constitution  of  the  individual,  so  that  it 
is  said  that  such  a  one  *^  suffers  much  froia 
hot  weather,"  or  he  **  bears  hot  or  coU 
weather  well,"  according  to  the  peeolisr 
tendencies  of  his  system  to  aid  or  resist  tbe 
influence  of  external  agencies.  The  fomff 
illustration  has  been  abundantly  exemplified 
in  two  investigations  which  have  been  ahtadj 
referred  to.  In  that  conducted  at  the 
Brompton  Hospital  on  fifteen  cases  of  phthi> 
sis,  during  the  increasing  tempeimture  of  the 
month  of  June,  there  was  found  to  be  gnst 
variation  in  the  effects  of  the  season  in  the 
different  cases,  and  it  was  ascertained  bejoed 
a  doubt  that  those  who  knew  from  expaienee 
that  they  bore  heat  badly  had  an  excea  of  sB 
the  seasonal  effects.  So,  in  like  manner, 
when  determining  the  amount  of  carbooM 
acid  evolved  daily  during  the  year,  Mr.  Mo«li 
who  suffers  much  from  heat,  showed  a  msa 
greater  diminution  in  the  amount  of  carbofi*  ; 
acid  evolved  under  the  influence  of  temp** 
ture  than  we  evinced  who  bear  heat  well-hii 
diminution  being,  as  already  stated,  27  F* 
cent,  at  the  middle  of  June,  whilst  onrs  *«• 
but  little  more  than  that  amount  at  tbe  ead  , 
of  August. 

In  this,  no  doubt,  lies  the  explanation  » 
the  selection  of  a  few  victims  when  manj  ^    , 
sons  are  exposed  to  the  same  morbid  oobv    . 
tions,  for  it  is  well  known  that  althongh  the* 
may  be  an  epidemic  of  influenxa  or  an  oft*    I 
break  of  cholera  which  may  extend  ow  » 
great  city,  only  a  small  proportion  <^  the  poff    ' 
lation  thus  exposed  will  be  seixed  by  it  It  h* 
always  been  difficult  to  explain  this  fact,  sad 
hence  many  theories  have  arisen  refenios  to 
the  accumulation  and  the  transmission  ol  the 
morbid  influence,  each  of  which  may  bait 
some  weight,  but  no  one  has  been  ahovn  te 
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Mnl  a  power  as  to  be  regarded  as 
a  eanse  of  this  diventity.    Now, 

having  been  proved  that  morbid 
xise  under  certain  external  condi- 
,  whilst  they  lead  to  variations  in 
wen  of  the  system,  have  greater 
lon  certain  individuals  than  upon 
lave  a  ready  and  general  explana- 

■election  of  such  persons  as  the 
ims.  But,  with  Uiis  truth  ad- 
nay  still  need  increased  informa- 
he  origin  and  transmission  of  the 
nence,  as  well  as  to  the  mode 
Kwe  external  agencies  act  which 
ier  these  morbid  agents  and  pre- 
stem  for  the  reception  of  their 

r$  to  he  apprehended  in  the  pi'o- 
ue  varjf  faith  the  tecuon, 
aimum  and  minimum  conditions 
m  we  find  that  causes  have  been 

and  have  gained  power  by  con- 
d  hence  the  dangers  will  increase 

proffresses.  This  we  shall  show 
le  in  a  remarkable  degree  in  the 
•on,  as  manifested  by  the  pro- 
era,  and  in  the  winter  season  by 

of  bronchitis. 

son  of  change  the  danger  lies  in 
f  of  adapting  the  body  with  its 
motions  to  a  new  order  of  external 
and  hence  the  danger  will  be  the 
e  eommencement  of  the  period  of 

this  may  be  well  illustrated  by 
mity  and  special  cause  of  death 
ne  diseases  at  the  two  periods  of 

nejf  of  certain  diseases  has  a  rela- 
reason  and  to  the  nature  of  tJie 

aflirmed  that  the  diseases  of 
show  an  adynamic  and  those  of 
tber  a  djmamic  type,  whilst  the 
c  of  the  spring  and  autumn 
that  of  change  ;  and  we  now 
show  that  such  is  the  actual 
ie  diseases  which  prevail  at  those 

irpose  we  have  analysed  the  Lon- 
of  the  Registrar-General  for  the 
emic  years  of  1850  to  1854,  both 
1  have  ascertained  the  amount  of 
lieh  occurred  from  each  disease 
ter  of  the  several  years.  When 
•  are  compared  with  the  mor- 
I  would  have  occurred  had  the 
uniformly  distributed  over  the 
once  perceive  the  periods  of 
feet,  and  it  is  upon  that  prin- 
le  following  table  has  been  com- 


TABLE  showing  the  £xoB88  or  Defect  in  the 
Prevalknoe  of  certain  Diseases  at  each 
Season  of  the  Year  from  the  Amount 
which  would  have  occurred  had  the^Mo]^ 
tality  been  equally  distributed  through 
the  Year. 


YiUl  Chaagm. 

' 

Ut 

sd 

Sd 

4th 

DiMSM. 

Qoutcr. 

Qoartor 

Qoartcr. 

Qoarter. 

s 

Uiuti- 

Maxim  am 

Owraw-    Minimom 

niuiu. 

•ad  D«- 

Jng  uid       and  lu- 

WMwisg. 

Mtotmam  ereMiug. 

Diarrhoea 

—  15-2 

—  14  6 

+  86-4 

—    69 

Enteritis 

—    17 

+     2ft 

+     40 

+     0^ 

Oastritia 

—    24 

+     14 

+     4-4 

—    46 

Nephritis      . 

+     23 

—    06 

+     84 

—    0-8 

Peritonitis    . 

-1-    0-7 

+     4-0 

—    41 

—    1-4 

Pleuritis 

+     6-0 

+     60 

—    62 

—    0-3 

fironchitis 

+  12-9 

—    !•« 

—  140 

+     28 

Pneamonia   . 

-1-    48 

-1-     M 

—  10-7 

-1-    67 

Pericarditis  . 

4-     4-6 

-1-    03 

—    64 

+     1-5 

Cephalitis     . 

+     1-6 

-1-    06 

•  •• 

—    23 

Coovulsion    . 

+    2-7 

—    0-6 

—    21 

—    02 

Apoplexy 

+    26 

—    1-7 

—    21 

+     12 

Epilepsy 

+    2-4 

-    37 

—    2-3 

+     80 

Smallpox 

+     1^ 

-1-    1-4 

—    40 

+     13 

Measles 

—    11 

+     64 

—    68 

—    01 

Scarlatina     . 

—    8-3 

-    4-6 

—    0-2 

+  12  6 

Typhus 

—    21 

—    2D 

+     0-5 

-1-    42 

It  is  manifest  that  there  are  inconveniences 
in  the  construction  of  this  table,  for  as  we 
have  shown  that  certain  months  exhibit 
changes  of  far  greater  magnitude  than  others 
which  are  comprehended  in  the  same  quarter, 
the  full  effect  cannot  be  shown  when  all  are 
added  together.  This  is  particularly  the  case 
in  the  second  quarter,  for  whilst  April  and 
May  are  maximum  months,  June  is  a  month 
of  marked  decline.  Such  diseases,  therefore, 
as  depend  upon  a  diminution  in  the  vital 
powers  will  scarcely  exhibit  this  characteristic 
when  compared  with  the  conditions  of  the 
previous  maximum  periods.  Hence  it  would 
have  been  better  for  our  purpose  if  the  mor- 
tality from  each  disease  could  have  been  re- 
corded in  each  month  separately,  but  the 
publications  of  the  Registrar-General  do  not 
give  the  required  data. 

Again,  the  mortality  is  not  sufficient  evi-. 
dcnce  of  the  prevalence  of  a  disease,  for  whilst 
it  embraces  the  question  of  frequency,  as  well 
as  that  of  intensity,  the  former  is  necessarily 
subordinate  to  the  latter ;  but  here  also  pub- 
lished data  fail  us,  and  we  are  compelled  to 
be  content  with  a  knowledge  of  the  mortality 
alone. 

All  these  circumstances  militate  against  the 
full  development  of  the  results  which  we  seek ; 
and  whilst  the  latter  are  very  decided  in  the 
foregoing  table,  it  may  be  inferred  that  their 
value  is  greater  than  the  treble  power. 

Diseases  of  the  alimentary  canal  have  their 
maodmum  intensity  and  frequency  at  the  period 
of  minimum  vitality. 
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Diarrhoea  is  the  most  marked  illostration  of 
this  fact,  for  whilst  there  is  a  defect  in  each 
of  the  three  other  quarters,  there  is  an  excess 
of  no  less  than  36  per  cent,  in  the  quarter  of 
minimum  vitality,  and  the  extremes  are  so 
great  as  a  defect  of  15  i>er  cent,  in  the  maxi- 
mum, and  an  excess  of  36  per  cent,  in  the 
minimum  quarter.  These  numbers  are  so 
decided  that  for  all  practical  purposes  diar- 
rhoea may  be  regarded  as  a  disease  solely  of 
the  minimum  period  of  vitality ;  and  when  it 
occurs  at  other  periods,  we  may  readily  believe 
that  it  is  due  to  fortuitous  circumstances,  or 
occurs  in  a  state  of  system  which  in  an  un- 
usual degree  evinces  the  characters  of  the 
human  system  in  general  at  the  minimum 
period  of  vitality.  Cholera,  in  its  various 
outbreaks  in  England,  has  followed  a  similar 
progression,  and  has  proved  itself  to  be  essen- 
tially a  disease  of  the  minimum  period  of 
vitality. 

The  following  table  shows  this  fact  in  a 
striking  manner,  in  the  two  outbreaks  of  1832 
and  1849,  by  the  percentage  of  deaths  which 
occurred  in  England  in  the  months  of  May, 
June,  July,  August,  September,  October,  and 
November : — 

TABLE  showing  the  Monthly  Proportion 
per  Cent,  of  all  the  Deaths  from  Chol- 
era in  1832  and  1849. 

183Z  1849. 

«  ~  Par  Cent.        PvrCent 

May      ....  2-41  060 

June     ....  4  40  3-76 

July      ....  1367  13-91 

Aupust          .                .  18  69  29  17 

September    .        .        .  17-71  bl  46 

October         .        .        .  13  19  8  55 

November    .        .        .  2  59  1*55 

There  was  thus  a  progressive  increase  in 
the  mortality  from  cholera  through  June  and 
July  to  the  maximum  mortality  in  August 
in  1832,  and  through  June,  July,  and  August 
to  the  maximum  in  September  1849,  and 
thenceforward  in  both  years  there  was  a  rapid 
decline.  These  facts  show  a  great  preponder- 
ance of  mortality  in  the  two  months  when 
the  vital  actions  were  at  the  minimum. 

It  is  interesting  to  notice  that  the  month  of 
maximum  mortality  from  cholera  was  earlier 
in  Paris  than  in  this  country — vir.,  in  June  in 
1849,  and  even  in  April  in  1832 ;  but  there  is  so 
great  a  want  of  uniformity  in  the  progression 
of  the  monthly  returns  from  that  city  that  we 
are  tempted  to  doubt  if  the  records  have  been 
well  kept,  or  if  the  features  of  this  disease 
were  the  same  in  Paris  as  in  London.  It  is, 
however,  highly  probable  that  a  disease  which 
is  so  closely  connected  with  the  degree  of  vital 
power  of  the  body  will  exhibit  different  mani- 
festations in  different  countries  and  climates, 
for  the  human  constitution  certainly  differs 


in  its  power  in  various  parts  of  the  world,  and 
lience  will  vary  in  its  capability  to  resiitmor' 
bid  agencies. 

Enteritis  and  gastritis  produce  their  nuxi- 
mum  of  mortality  in  the  second  and  third, 
or  decreasing  and  minimum,  quarten,  whUit 
there  was  a  defect  on  the  average  in  both  dis- 
eases in  the  maximum  period  of  vitality,  ud 
in  gastritb  the  defect  was  continued  ereninto 
the  increasing  period. 

The  greatest  mortality  from  ike  jiagu  ti 
England  occurred  at  the  minimum  period  «i 
vitaiUy. 

The  various  attacks  of  the  disease  known u 
the  Plague,  which  occurred  in  London  in  the 
sixteenth  and  seventeenth  centuries,  exhibited 
the  same  features  as  the  cholera  of  oardajis 
reference  to  the  question  now  under  dieeu* 
sion,  and  show  a  remarkable  similsxitj  in  the 
essential  nature  of  the  two  disesset,  y  the 
following  extracts  from  a  table  co|ued  into  the 
same  report  from  Mr.  Marshall's  vork  « 
the  Mortality  of  the  Metropolis  veiy  deiilT 
show  :— 

TABLE  showing  the  Weekly  Nuibii  ^i* 
Deaths  from  the  Plague  in  LoMDOsi* 
the  various  Epidemics,  contrasted  vitk 
the  usual  Mortality  in  other  Yean. 


AvengtB 

Period*  of  rUgue. 

of? 
YrtUTi. 

Week. 

1640-46 

ifiOS. 

1008. 

lOS. 

27 

211 

850 

287 

610 

28 

214 

1440 

445 

94i 

29 

210 

1510 

612 
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In  each  of  these  outbreaks  it  will  be  ii<> 
that  the  great  development  of  the  i**"* 
occurred  in  July,  and  reached  its  tdxdP^ 
point  in  the  minimum  months  of  ritalitr' 
viz.,  in  August  and  September,  whilst  in  ^ 
vcmber  the  disease  had  neariy  disappeti*^ 

The  greatest  mortality  in  chest  disu0  • 
found  in  the  periods  of  increasing  and  9fi^ 
mum  vital  (Ktion,  and  the  least  martaiitl^ 
those  of  minimum  vital  OiCtion, 

This  is  shown  by  the  deaths  from  broa^ 
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pBramoDUy  and  plearitii,  and  especially  in 

boBehiiu,  in  which  the  extreme  difference 
JM  to  great  at  a  defect  of  nearly  11  per  cent. 
IB  Um  minimum  and  an  excess  of  nearly  13 
per  oeni  in  the  maximum  period.  There  is 
10  exception  to  be  found  in  the  returns  in 
tk«e  two  directions ;  but  in  reference  to  the 
■Mad  quarter  of  the  year,  in  which  there  is 
i  Bixtore  of  influences,  we  find  that  whilst 
thtdesths  from  bronchitis  were  then  in  defect, 
tkne  horn  pneumonia  and  pleuritis  were  still 
in  excess — a  fact  doubtless  owing  to  the 
^^jnixtore  of  the  returns  in  April  and  May 
^  those  in  June. 

Moarditis  followed  precisely  the  order  of 
iMunonia,  and  had  its  maximnm  at  the  period 
if  ■ttiimnm  vital  action,  and  vice  veraA,  and 
^defect  in  the  summer  season  was  so  much 
•  61  per  cent. 

Avtfi  diteascM  prevail  in  the  cold  teason. 

Apoplexy  and  epilepsy  exhibited  an  excess 
'  deathi  in  the  increasing  and  maximum 
^■lods  of  vitality,  and  convulsions  were  in 
^>Mii  at  the  latter  period  only,  whilst  in  all 
t^  diseases  there  was  the  least  mortality  at 
^periods  of  decreasing  and  minimum  action. 

Eruptive  aiMotes  for  the  most  part  prevail  at 
Ae  9nt(m$  of  change, 

Hkis  is  a  part  of  the  subject  worthy  of  the 
BHt  profound  study,  and  one  which  is 
•ttensrily  most  complicated  in  its  details, 
*st  the  same  period  we  find  the  confluence 
'  two  sets  of  causes  which  are  antagonistic 
^tieh  other,  and  which  have  to  be  reconciled 
^  the  system  exposed  to  their  influence.  In 
^  end  of  the  struggle  the  conditions  of  the 
tAvtndng  season  gain  the  mastery,  but  in  the 
ivfiv  period  we  are  subjected  to  the  evils  of 
^  loft,  sensitive,  perspiring  skin  of  the  end 
tf  mnmer  being  exposed  to  the  rude  equi- 
Mial  Uasta,  the  enfeebled  xwwers  of  assimila- 
^  struggling  more  or  less  feebly  to  supply 
^  inereased  vital  transformation  which  the 
iwler  weather  demands,  and  the  active  pulsa- 
^  of  the  heart  opposed  by  the  lessened 
titioaof  the  skin,  which,  being  accompanied 
^  contraction  of  the  capillaries,  offers  an 
mnal  obstacle  to  the  current  of  the  blood  at 
•^  surface,  and  causes  it  to  accumulate  in  the 
■Unial  parts.  These  and  other  antagonistic 
■flienees  are  doubtless  the  cause  of  much 
■ftuimal  disease,  just  as  in  the  contrary  con- 
SfioBi  of  spring  we  find  spring  diseases,  all 
f  iriiich  are  due  to  the  antagonistic  in- 
of  a  new  order  of  external  pheno- 
upon  a  system  which  may  not  be  able 
^  ad^t  itself  quickly  enough  to  those  novel 
inenees. 

Wis  do  not  purpose  to  enter  at  length  into 
is  interesting  question,  but  will  only  point 
it  one  or  two  of  the  most  remarkable  agree- 


ments or  diversities  to  be  met  with  in  these 
seasonal  diseases. 

Scarlatina  and  typhus  show  a  remarkable 
correspondence  under  this  head,  since  both 
were  most  fatal  in  the  increasing  periods  of 
vitality,  and  the  least  so  in  the  next  quarter, 
when  the  vital  powers  were  the  highest. 
Measles  and  scarlatina  offer  as  remarkable  a 
contrast,  for  the  greatest  mortality  from  the 
former  occurred  at  the  i)eriod  of  decreasing 
and  the  latter  at  that  of  increasing  vital 
changes.  Smallpox  offered  less  diversity  than 
might  perhaps  have  been  expected  (the  cases 
of  death  are  hai)pily  now  few),  but  the  least 
mortality  was  found  with  low  vital  action. 

In  seeking  to  connect  epidemics  and  erup- 
tive diseases  with  certain  states  of  vitality  of 
the  system,  wo  must  especially  bear  in  mind 
the  caution  already  given,  that  the  nature  of 
the  season  will  exert  a  great  effect  not  only 
upon  the  type  of  that  attack  of  the  disease, 
but  upon  the  month  in  which  the  maximum 
or  minimum  mortality  will  occur.  Hence  we 
are  prepared  to  find  that  there  was  a  retro- 
cession in  time  in  the  epidemic  of  scarlatina  in 
1844  and  184^  and  it  is  probable  that  measles 
will  scarcely  be  more  fatal  in  the  second 
than  in  any  other  quarter  if  the  spring  and 
summer  be  cold.  But  these  do  not  materially 
affect  the  general  rule,  that  measles  will  be 
more  fatal  at  the  beginning  of  summer  and 
scarlatina  at  the  beginning  of  winter. 

The  type  of  a  disease  has  also  reference  to 
the  conditions  of  the  system,  which  preceded  its 
occurrence. 

This  consideration  is  especially  applicable 
to  autumnal  diseases,  which  occur  with  an 
increasing,  but  immediately  foUow  the  period 
of  minimum,  state  of  the  vital  powers.  It  has 
been  often  stated  in  the  preceding  pages  that 
there  is  a  progressive  decline  of  the  vital 
actions  during  two  or  three  months  at  the 
middle  and  end  of  summer ;  but  the  minimum 
period  is  not  an  extended  one  —  not  so  ex- 
tended as  the  maximum  period  in  the  spring — 
and  hence  the  upward  tendency,  which  ocean 
at  the  middle  of  September,  induces  a  some- 
what sudden  change  in  the  vital  actions,  and 
during  this  period  of  change  eruptive  diseases, 
as  scarlatina,  are  very  apt  to  occur.  It  is 
therefore  easy  to  understand  that  the  tyx)e  of 
a  disease,  commencing  immediately  on  the 
occurrence  of  this  change,  will  have  more 
reference  to  the  period  of  low  vital  power, 
which  has  just  passed  over,  than  that  of  the 
same  disease  appearing  when  the  upward 
tendency  has  become  well  developed.  The 
former  would  exhibit  adynamic  and  the  latter 
dynamic  conditions. 

Hence,  not  only  must  we  look  forward  to 
the  advancing  season  in  order  to  judge  of  the 
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type  of  any  epidemic  which  may  be  existing, 
but  we  must  have  regard  to  the  season  which 
is  just  passing — or  has  very  recently  passed — 
in  order  to  estimate  rightly  the  type  of  the 
existing  attack ;  and  as  this  is  particularly 
applicable  to  the  seasons  which  we  have  called 
seasons  of  change,  we  may  very  well  take 
scarlatina  in  the  autumn  and  measles  in  the 
spring  as  illustrative  of  these  two  conditions. 
The  early  cases  of  scarlatina  will  be  marked 
especially  by  exhaustion,  and  the  latter  by 
inflammatory  complications,  whilst  the  early 
coses  of  measles  will  be  marked  by  inAamma- 
tion,  and  the  latter  by  prostration.  The 
table  under  consideration  shows  that  there 
is  a  decided  difference  in  those  two  diseases 
as  to  the  condition  of  system  in  which  they 
commonly  arise  ;  but,  as  has  already  been  in- 
timated, should  the  conditions  be  transposed 
to  other  months,  these  diseases  may  assume 
each  other*s  special  characters. 

An  excess  of  seasonal  conditions,  whatever 
they  may  be,  will  induce  an  excess  of  seasonal 
disease ;  whilst  any  marked  defect  of  the 
former  may  cause  the  importation  of  diseases 
which  are  commonly  restricted  to  other 
seasons. 

Viability  of  Infants. — There  is  reason  to 
believe  that  the  viability  of  children  is  in  a 
degree  dependent  upon  ,the  season  of  their 
birth.  I  worked  out  this  inquiry  in  the  office 
of  the  Registrar-General  with  the  following 
results  :— 

On  careful  analysis  and  the  exclusion  of 
doubtful  cases,  3050  cases  were  found  in  which 
the  children  had  died  within  one  year  of 
birth,  and  in  which  the  month  of  age  at  death 
was  recorded.  Of  these  it  was  found  that  the 
I>erccntage  of  those  born  in  the  different 
months  varied  from  less  than  7  per  cent,  in 
February  and  7  i>er  cent,  in  September  to 
nearly  11  per  cent,  in  June,  with  a  great  pro- 
gressive increase  in  May  and  June,  and  then 
a  decrease  in  July,  August,  and  September. 
During  the  months  of  October,  November, 
and  December  tlie  proportion  was  tolerably 
stationary,  and  somewhat  under  a  uniform 
average  of  the  whole  year — viz. ,  8  per  cent. ; 
whilst  in  January  it  had  risen  to  the  uniform 
average,  and  in  February  it  fell  1|  per  cent., 
and  rose  in  equal  amount  in  March,  in  which 
month  and  in  April  the  percentage  was  that 
found  in  January. 

The  greatest  viability  occurred  in  those  bom 
in  the  winter  months,  and  the  least  in  those 
lK>rn  in  the  summer  months.  The  months  of 
May,  June,  July,  and  August  were  those  in 
which  the  greatest  (K^rccntage  of  those  bom 
in  them  died  during  the  first  year  of  age. 
Ilonco  it  appears  that  this  lessened  viability 
is  rather  associated  with  the  lessening  powers 


of  the  human  system  at  the  season  of  biith 
than  with  the  period  of  oonception,  ind  it 
may  be  inferred  that  in  man,  in  comm<Hi  with 
so  many  animals,  his  offspring  born  Id  the  odd 
season  has  a  higher  probability  of  life  thu 
when  bom  in  the  hot  season." 

THiMMmm—See  Mailshto. 

BSiorophjtea— Balestra  attnbutei  minh 
fever  to  the  presence  of  the  MienpkfU 
granule f  found  in  marsh  air.    See  MMSfOa, 

Mioroaoopo— The  details  of  oonatnietioB 
of  a  microscope  or  its  theory  hsrdly  Mne 
within  the  scope  of  this  work.  The  best  for 
the  medioal  officer  of  health  or  analyst  to  yn- 
cure  is  undispatably  a  Hartnack,  as  will  be 
evident  from  the  following  extract  :— 

'*The  microscope  which,  in  my  opimoo,ii 
by  far  the  best,  both  for  the  student  tnd  my 
one  who  wants  really  to  work,  ii  thst  mide 
by  Hartnack.  It  is  so  easy  to  work  with  it 
The  stage  is  just  high  enough  to  permit  of  the 
hand  moving  the  slide  without  the  arm  beiif 
raised  from  the  table.  That  expeniife  ttd 
time- wasting  apparatus,  the  movable  itsfe,  ii 
absent.  The  coarse  adjustment  ui  effected 
by  sliding  the  tube  up  or  down  withont  tki 
use  of  a  rack  or  pinion— another  expenflM 
and  useless  addition.  Some  persons  isytliit 
without  the  rack  and  pinion  the  student  wiD 
bring  the  lens  down  on  the  convex  glss aid 
break  the  preparation,  or  it  may  be  the  leoL 
After  having  given  twenty-six  counei  of  ha- 
tology,  and  after  having  taught  some  fiM 
hundred  students,  I  am  glad  to  say  that  I  neTir 
had  a  lens  injured,  and  I  have  only  had  tw 
covering  glasses  of  preparations  broken  in  tUi 
way.  The  student  only  requires  to  be  eiit- 
fully  instructed  on  this  point  when  he  begin 
to  work  with  the  microscope.  HsrtMck^ 
lenses,  too,  are  so  excellent  that  the  stndiit 
can  see  things  clearly  and  not  in  a  mist,  n  i> 
the  case  with  most  English  cheap  lenaei,  f^ 
vrith  the  majority  of  Grundlach's  one-ei|btki 
which  found  their  way  to  this  oomitiy.''-" 
(RuTHEAFORD's  Notes  on  Practical  Histoie0.) 

The  chief  use  of  the  microscope  to  ssily^ 
and  hygienists  is  in  the  examination  of  witVt 
of  vegetable  tissues,  of  crystals,  and  n^ 
limates. 

The  examination  of  water  is  simple.  Soat* 
times  it  is  necessary  to  filter  a  large  qnsnli^ 
through  a  small  pellet  of  cotton  wool,  wbkb 
will  arrest  a  great  many  organisms  and  y^ 
table  debris ;  the  wool  may  then  be  loskedii 
glyccrine-and-water,  and  examined. 

The  analytical  microsoopiat  will  reqnn* 
needles  mounted  in  handles,  thin  eordiit 
glsss,  scissors,  forceps,  scalpels,  rasor,  dou^ 
ing  clips,  and  about  twelve  l-os.  bottles,  with 
wide  mouths  fitted  with  clean  oorki^  inwhii^ 
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•nflxed  1^  rods  filled  with  the  following 
i«<Biiti:  (1) Distilled  water;  (2)  solution  of 
cUoride  of  sodium,  75  per  cent. ;  (3)  absolute 
9kohol ;  (4)  oil  of  cloves ;  (5)  oil  of  turpentine  ; 
<9  gljoerine ;  (7)  acetic  acid ;  (8)  weak  solu- 
tion of  iodine ;   (9)  solution  of  chloride  of 
■Be;  (10)  solution  of  dammar  (tee  Dammab)  ; 
(ll)a  thick  solution  of  dammar  resin  in  ben- 
aok;  (12)  weak  spirit— one  part  of  methy- 
Isted  ipirit,  three  parts  distilled  water. 

Different  regetable  tissues  require  different 
tmfanent,  which  experience  will  teach— e.^., 
dooorjis  best  seen  when  the  fragments  are 
tend  oat  bj  needles  in  glycerine-and-water ; 
pipperihows  best  in  Canada  or  dammar  balsam. 
Fnr  things  that  the  analyst  meets  with  can 
^  Nsn  satisfactorily  in  a  dry  state,  they 
often  require  considerable  preparation. 

SoUimates  and  crystals  of  alkaloids  are  ex- 
Mdied  best  by  a  binocular  microscope— they 
nay  be  mounted  in  the  mother  liquor.  For 
■iblimates  Dr.  Guy  iuTented  a  short  test  tube 
■it  in  a  plate  of  glass  ;  another  slide  b  placed 
Vpon  this,  and  the  substance  being  boated, 
^*in,if  it  sublimes  at  all,  condense  on  the 
•fide. 

Stnches  may  be  distinguished  not  alone  by 
^to  iiie,  but  also  by  examination  by  polar- 
ued  light,  which  is  also  useful  for  crystals. 

Anslysts  should  make  careful  sections  of  all 
^*|etables  used  for  the  purpose  of  adultera- 
^^  end  these  should  be  always  at  hand  for 


Bacteria. 


lPflrmym»,  Test  for  Water— Germs 

^teeteria  in  water  which  cannot  be  detected 

by  the  highest  microscopic  powers,  or  even 

fejTyiidsll*s  test  of  the  electric  beam,  may  be 

^iitiBgiiished  by  the  following  method :  Take 

■*>«e  recently-prepared  Pasteur's  fluid — com- 

Pend  of   10  grammes  of  crystallised  sugar, 

^inmmes  of  ammonium  tartrate,  *1  of  well- 

^W  yeast  ash,  and  100  cubic  centimetres  of 

*K)>t31ed  water— boil  it,  and  into  a  test  tube 

Piwiraaly  heated  to  356'  F.,  put  1  or  2  cubic 

*^liuMiUts;  add  three  or  four  drops  of  the 

^iAer  to  be  examined,   and  close  the  ori- 

^  of  the  tube  with  cotton  wool.     In  a  few 

^S|i  the  liquid  becomes  milky  if  microzymes 

^  their  germs  are  present.    See^  Bacteria, 


Feveb,  Relapsing. 
Fever,  Typhus. 
HtgiIne,  Mili- 


^ait. 


— HHk  containing,  as  it  does,  all  the 


elements  that  are  required  for  the  growth 
and  maintenance  of  the  body,  is  rightly  re- 
garded as  the  type  of  an  alimentary  substance. 
Wherever  it  can  be  easily  obtained  it  is  largely 
used.  It  is  the  chief  diet  of  the  peasantry  in 
Switzerland,  and  in  England  is  used  by  76  per 
cent,  of  the  labouring  classes. 

In  Wales  the  average  consumption  is  4^ 
pints  per  adult  weekly,  in  Scotland  it  amounts 
to  6^  pints  per  head  weekly,  and  in  Ireland  it 
reaches  6|  pints. 

It  is  the  poor  indoor  operatives  of  London 
who  use  the  least ;  the  weavers  of  Spitalfields 
taking  only  about  7*6  oz.  per  head  weekly, 
while  those  of  Bethnal  Green  have  only  a 
fraction  above  1^  oz.  per  head. 

The  amount  of  milk  annually  consumed  in 
Paris  amounts  to  10376  litres  (litre  =  1-763 
pint),  while  in  London  the  proportion  is  only 
38  litres  per  heaiL  This  calculation  is  based 
on  returns  published  ten  years  since,  but  there 
is  no  reason  to  believe  that  the  proportion 
has  since  altered. 

It  would  be  commonplace  here  to  enlarge 
on  the  value  of  milk  as  a  dietetic  agent.  When 
we  say  that  it  contains  all  the  necessary  ali- 
ments for  the  support  of  life,  and  that  they 
are  in  the  best  form  for  assimilation — viz., 
nitrogenous  matters,  fat,  sugar,  water,  and 
salts— we  sufficiently  indicate  the  high  place 
milk  occupies  amongst  foods. 

Cow*s  milk  is  the  kind  usually  employed  in 
this  country  ;  but  in  Sweden  and  Denmark 
sheep's  milk,  in  Switzerland  goat's  milk,  in 
Lapland  reindeer's  milk,  and  in  Tartary 
mare's  milk  is  used.  Goat's  and  ass's  milk  is 
occasionally  used  here,  but  in  this  article, 
when  not  otherwise  stated,  it  will  be  under- 
stood that  our  remarks  especially  apply  to 
cow's  milk. 

Composition  of  Milk.— GoodmiVk.  is  a  white 
homogeneous  fluid  secreted  by  the  mammary 
glands  of  animals.  It  is  an  aqueous  solution 
of  caseine,  milk  -  sugar,  and  saline  matters, 
and  holds  in  suspension  fat  in  a  finely-divided 
state.  The  specific  gravity  of  genuine  milk 
varies  within  the  limits  of  1026  and  1031. 

Caseint,— The  nitrogenous  matter  of  the 
milk  consists  principally  of  an  albuminous 
substance  called  cascine,  which  is  not  coag- 
ulablo  by  heat,  but  is  by  acetic  acid,  by  the 
products  of  its  spontaneous  decomposition, 
and  by  a  neutral  organic  substance  obtainable 
from  the  stomach  (pepsino).  It  is  caseine 
which  constitutes  the  basis  of  cheese.  A 
little  albumen  is  present,  and  a  third  nitro- 
genous principle,  called  lacto-proteine. 

The  Fatty  MatUr.— This  exists  in  the  milk 
under  the  form  of  microscopic  globules  sus- 
pended in  the  fluid.  These  appear  to  be 
surrounded  by  an  envelope  of  caseine  or  albu- 
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minoid  matter,  which  during  the  process  of 
churning  becomes  broken  up. 

Lactine, — This  is  a  variety  of  sugar,  and  is 
described  in  article  Lactose. 

Inorganic  ConstUvents  of  Ask  of  Milk. — The 
ash  of  cow*s  milk  is  very  constant  in  quantity, 
its  weight  being  from  7  to  8  grammes  in  1000 
cubic  centimetres  of  milk.  It  may  be  said 
to  mainly  consist  of  phosphate  of  lime  and 
chlorides  of  the  alkalies.  We  possess  very 
extensive  analyses  of  the  ash  of  different 
milks  by  Bunge  (Zeitschr.  f.  Biologie,  x.  295- 
li3o).  The  method  he  employed  to  determine 
the  alkalies  was  by  evaporation  of  100  to  200 
cubic  centimetres  to  dryness,  gentle  ignition, 
exhaustion  with  water ;  then  a  second  igni- 
tion of  the  residue  ;  and  lastly,  making  a 
solution  of  the  ash  in  hydrochloric  acid,  and 
precipitating  with  barium  hydrate ;  then  the 
analysis  was  conducted  in  the  usual  manner. 
For  the  estimation  of  the  chlorine,  100  to 
200  cubic  centimetres  were  evaporated  down 
with  a  solution  of  a  little  pure  carbonate  of  soda, 
and  the  ignition  was  as  gentle  as  possible. 

The  results  are  contained  in  the  following 


tables,  and  show  some  very  curious  relatio 
in  regard  to  the  composition  of  the  ash,  ti 
kind  of  food,  and  the  inorganic  componests  a 
the  bodies  of  young  animals.    Thus  in  feediag 
the  herbivora  with  substances  rich  in  potuli 
— c^.,  clover— the  ratio  of  the  equivaleotof 
potash  to  soda  may  be  raised  to  5  6  to  1 ;  ud 
if  the  ash  of  milk  of  dogs  be  compared  witli 
the  ash  of  the  whole  bodies  of  puppiei  utd 
kittens,  the  constituents  are  found  in  almost 
exactly  the  same  ratios.     The  qusntitiei  of 
potash,  soda,  and  chlorine  in  nulk  vary  vitii 
the  food  and  other  conditions.     In  vonun^ 
milk  the  ratio  of  the  equivalent  of  potaihis 
that  of  soda  varies  from  1*3  to  4'3— equal 
KjO  to  1,  equal  Na,0. 

Another  result  brought  out  by  the  itudy  d 
these  tables  is  the  great  similarity  of  the 
composition  of  the  ash  of  all  milks.  In  all,  tlM 
phosphate  of  lime  holds  the  first  plsoe  u  to 
quantity,  next  comes  potash  and  soda,  then 
magnesia  and  iron ;  and  in  all  is  found  a  largs 
quantity  of  chlorine,  but  no  sulphuric  add, 
ready  formed,  is  contained  in  iiie  milk  d 
woman,  the  cow,  or  the  mare.  , 


TABLE  I.— Analtses  of  Milks  and  of  the  Ash  of  YouKO  Andcals. 


Milk. 


Whole  Bodies  of 
Bucking  Animali 


Solid  matter 
Albuminoids 

K,0 

Na,0 

CaO 

MgO 

Fe^ 

PsOb 

a 

0=C1 

Ash 


1. 
Dog's 

Milk. 


27008 
95-88 
1-413 
0-806 
4-530 
0196 
0-019 
4-932 
1-026 


2. 
Dor's 
Milk. 


3. 
Cow's 
Milk. 


4. 
Cow's 
Milk. 


281-95    105-84 


13-522 
0-367 


13155 


99-24 
1-683 
0-696 
4-281 
0-215 
0-013 
4-677 
1-803 


13-368 
0-407 


40-38 
1-766 
1110 
1-599 
0-210 
0-0035 
1-974 
1-697 


8-3595 
0-383 


1-071 
0-636 
1-864 
0-299 
0127 
2-102 
0-751 


5. 
Mare's 
Milk. 


6-850 
0176 


12-961     7*9765   6674 


96-04 
18-41 
1-045 
0139 
1-236 
0-125 
0  015 
1-309 
0-308 


6. 

Woman's 

Milk. 


4-177 
0-009 


134-89 

15-52 
0-7799 
0-2315 
0-3281 
0  0636 
0-0039 
0-4726 
0-4377 


7. 

Woman's 

Milk. 


8. 
Cat 


132-58 
14-64, 
0-7029 
0-2570 


2-79 
2-285 


0-34  27    9-412 


0*0654 
00058 
0-4685 
0-4450 


23173 
0-0987 


4-108.    2-2186 


2-2873 
01004 

21869 


0-420 

0-067 

11-102 

1-965 


9. 
Dog. 


BalML 


2*677 
2589 

112^ 
0-608 
O-107 

12-549 
2-314 


28*041 
0-443 


32-039 
0-522 


2isr 

9-53S 
0-01 
01)0 

V3fl 


0-3»t 


27-598  131*517  27-39 
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TABLE  II. 


Potash, 

Soda,  and  C 
in  1000  Parts 

hlorine 

• 

CL 

One  eq. 

Soda  to 

Na,0. 

K.O. 

Eq.  K,0. 

Eq.  CL 

ilk    ...       . 

0-806 

1-413 

1-626 

1-15 

1-76 

U)      • 

0-677 

1-57 

1-203 

1-523 

1-554 

2       . 

0-644 

1-92 

•  •  • 

1-96 

•  •  • 

13) 

0-614 

1-96 

•  •  • 

2-10 

•  •  • 

0096 

1-683 

1-803 

1-59 

2-27 

1-010 

1-221 

0-796 

•  •  • 

ilk 

1-090 

1-267 

1-217 

0-765 

0-976 

0-4204 

1-773 

•  •  • 

278 

•  •  • 

k 

0-636 

1-071 

•  *  • 

1-11 

•  •  • 

0-6934 

2-057 

1-190 

2-81 

1-753 

1-230 

1713 

1-709 

09165 

1214 

a)    . 

1-31 

1-56 

•  •  • 

0783 

•  •  • 

(2) 

0-968 

1-73 

•  •  • 

1-18 

•  •• 

(3 

0-902 

1-84 

•  •  • 

1-34 

•  •  • 

(4) 

> 

1-04 

1-74 

■  •  • 

111 

•  •  • 

(5) 

1-110 

1766 

1-697 

1-05 

•  •  • 

0-678 

1748 

•  •  • 

1-696 

•  •• 

0-373 

2-137 

•  •  • 

377 

• » • 

Ik   (1) 

0-139 

1-045 

0-308 

4-961 

1-940 

(2) 

0-103 

0-8725 

0-2483 

558 

2-11 

01464 

0-6599 

•  •  • 

2-97 

•  •  • 

milk 

0-1077 

0-7075 

0-4308 

4-32 

3-50 

0-3838 

1-217 

■  •  • 

2-086 

•  •  • 

2) 

• 

0-371 

0-747 

0-624 

1-33 

1-47 

0-207 

0-828 

0-450 

2-63 

1-90 

3) 

0-220 

0785 

0-436 

2-35 

173 

4 

0-232 

0-780 

0-438 

2-22 

1-65 

(5) 

0-290 

0-732 

0-470 

1-66 

1-42 

(6) 

0-287 

0722 

0-479 

1-65 

1-46 

(7) 

0-257 

0-703 

0-445 

1-80 

1-51 

0-2183 

0-5694 

•  •  • 

1716 

•  •  • 

nlk 

1-235 

1-334 

•  •  • 

374 

*  •  • 

bole  body 

* 

1-70 

3-28 

1-49 

1-27 

0-77 

lYs  old 

2-285 

272 

1-965 

0-8034 

07519 

rold 

2-666 

2-691 

« •  • 

0-6643 

•  •  • 

lys  old 

2-292 

2-684 

• « • 

07706 

•  •  • 

yiold 

2-589 

2-677 

2-314 

0-6805 

0-7815 

weeks  ok 

[        '. 

1-630 

2-967 

1351 

1-197 

07245 

nbryos 

» 

2-183 

2-605 

2  082 

0-786 

0-834 

otia  bras3ics)    , 

0-2403 

3-134 

0743 

11-25 

2-70 

goera  bucepbala 

0-0716 

5-513 

•  •  • 

60-69 

•  •  • 

goera  bucepbala,  drj 

r 

0-247 

19  03 

•  •  • 

•  •  • 

« •  • 

muscle     . 

0-7698 

4-654 

0-6716 

3-776 

0  7627 

vritb  fat,  kc    . 

0-81 

4-16 

071 

3-38 

0-77 

•                •                * 

0-028 

1-044 

0-2699 

24-27 

8-34 

Yulgaris,  dry 

0-128 

21-41 

•  •  • 

109-8 

... 

7     .        .         . 

0167 

22-64 

2-866 

69-26 

15-02 

lay,  dry    . 

0-327 

17*22 

4  52 

34-61 

12-07 

ry     .        .        . 

0  070 

10-64 

0-132 

100-11 

1646 

ies,  dry   . 

0-201 

21-74 

1-422 

71-14 

618 

,  fresb 

1-28 

4-28 

•  • « 

2-20 

•  •  • 

C  0-32  'J 

1                •               •                •                • 

^    to      V 

20  to  28 

•  •• 

31  to  42 

•  •  • 

i  I  0-58  } 

Ifotes  to  the  TMa. 

i  pointer  bitch  fed  on  ox  -  flesh  and 
I  for  twelve  days  daring  the  fourth 
of  lactation. 

er,  on  fourteenth  and  fifteenth  days 
If.    Vidt  in/rof  IL 


3.  After  fifteen  days'  feeding  with  clover  without 
salt 

4.  Analysis  of  the  mixed  ash  of  300  samples 
(Ann.  Chem.  Phys.,  [4,]  viii.  320)  contained  in 
addition  -323  SO,,  -277  CO,,  and  OOO  810,.  Total 
ash  =  7-28. 

6.  (1.)  Milk  of  specific  grayity,  1032-43,  taken  four 
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and  a  half  months  after  birth  of  foal.  Food,  clorer ; 
no  salt.  (2.)  Solid  matter  and  albaminoids  ft'om 
milk;  specific  gravity,  1020  OS.  From  another  mare; 
three  and  a  half  months'  l.ictation,  same  food. 

6.  Woman  at  twentj  -  eight ;  fifteen  days  after 
bearing,  and  after  four  days'  mixed  diet,  with  30 
grammes  of  salt  daily.     Vide  24. 

7.  Same  woman,  three  days  subsequently,  with 
same  diet  without  salt.     Vule  24. 

8.  Kitten,  nineteen  days  old;  removed  from  mother 
twenty-four  hours  before  killing  by  means  of  ether. 
This  plan  was  adopted  with  all  the  suckling  animals, 
BO  that  little  milk  was  left  undigested  in  them. 

9.  Puppy,  four  days  old. 

10.  Rabbit,  two  weeks  old. 

11.  Same  bitch  as  No.  2;  during  fourth  and  fifth 
weeks  of  lactation.  (1.)  On  the  fourth  and  fifth  days, 
feeding  on  a  mixed  diet,  poor  in  potash  and  rich  in 
soda.  (2  and  3.)  On  the  fourth  and  fifth  subsequent 
days,  the  food  during  the  five  days  being  rich  in 
potash  and  poor  in  soda.  (4.)  On  the  fourth  and  fifth 
days,  of  same  diet  as  (1). 

12.  From  two  cats  fed  on  ox-flesh  and  blood. 

13.  Specific  gravity,  10-24.  From  three  sheep  in 
pasture ;  no  salt. 

14.  Sheep  on  clover-hay  ;  no  salt. 

15.  Marchand's  analysis.     Tide  4, 

16.  From  two  cows  in  a  herd  receiving  salt  equal 
to  1 0  grammes  daily  per  head. 

17.  Cow  from  same  herd,  after  three  months'  stall- 
feeding  and  fourteen  days  without  salt. 

18.  From  the  same  cow  (after  seventeen),  at  inter- 
vals of  three  days'  fed  on  clover-hay ;  no  salt  It  is 
noticeable  that  the  highest  contents  in  potash  corre- 
spond with  the  lowest  in  soda,  and  vice  versd. 
During  the  clover-fee«ling  the  yield  fell  from  7 — 8 
litres  to  5 — 6  litres  daily. 

Composition 


19  and  20  are  flrom  the  fourteen  days'  yiefj  oftn 
cows,  giring  respectively  the  least  and  m<»t  aijk  ot 
nine  cows  of  approximatively  the  same  i^  weifbt, 
and  period  of  lactation,  and  receiving  the  umtfood, 
including  12  grammes  of  salt  daily.    19  gtre  (StT 
litres.tand  20  gave  214*7  litres  in  the  sum  tiffie 
They  show  that  the  greater  the  secretion  of  inilk,tbe 
less  soda  and  the  more  potash  is  coatdncd  in  il 
The  Intermediate  numbers  are  only  approximtdj 
in  this  order. 

21.  Specific  gravity,  1028-42.  Hare  fed  oa  clorer 
and  oats. 

22.  Specific  gravity.  1026  28 ;  solid  matter,  11844; 
albuminoids,  12  027.  Woman  at  thirty.fire,  ifltf 
suckling  a  foster-child  eleven  months. 

23.  Specific  gravity,  1032*42;  ten  totrelredajs 
after  bearing. 

24.  Vide  6.  The  milk  collected  on  scvea  c«»- 
secutive  days  from  the  eleventh  after  cooflDeBcot 
The  first  four  days  on  a  mixed  diet  with  SO  gnnaei 
of  salt  daily,  the  last  three  days  on  samedietwitbost 
salt.  Specific  gravity,  1029-79  to  1027-26,  decretsif 
gradually  during  the  last  four  days. 

25.  From  same  woman  eleven  months  after  bnr- 
ing.  Specific  gravity,  1027*28 ;  solid  matter,  ^H; 
albuminoids,  9*016. 

26.  Dragendorir  (Pharm.  Zeits.  f.  Busi,  Iv.  171). 

27.  Kitten  removed  firom  mother  one  boor  ifUr 
birth. 

The  general  composition  of  milk— that  i^ 
the  amount  of  water,  milk  -  solids,  easeiiMi 
fat,  and  ash — has  receiyed  of  late  macbattcB* 
tion ;  on  this  account  we  reproduce  hoeMoe 
old  analyses  made  in  France  by  WL  Chenl- 
lier  and  Henry,  Hailden,  Lecano,  Smoo, 
Doydre,  and  Poggiale. 

in  100  Parts. 


Mean     .... 

Maximum 

Minimum 

Water. 

Milk- 
Solids. 

Milk- 

Solids 

not  Fat. 

Caseine. 

Fat. 

Milk- 
Sugar. 

Alb. 

86  67 
84-80 
87-60 

13-33 
14-30 
12-40 

9-88 
9-92 
9-65 

4-88 
7-20 
3-00 

3  4.5 
4-38 
2-75 

4-44 
9-95 
2-80 

0-66 

0-eo 

MM.    6u8S7    and 
following   from    an 


Boudet    obtained    the 
examination    of    eight 


samples  of  milk  collected  in  theenTirooiff 
Montes : — 


Composition  in  100  Parts. 


Examination  of  Nine  Samples  of  Milk  received  from  a  Paris  Dairy. 

Composition  in  100  Parts, 


Mean        .... 

Maximum 

Minimum 

Water. 

Milk-Solids. 

Milk-Solids 
not  Fat. 

Fst 

86-93 
84-17 
88-50 

13-07 
15-83 
1150 

9-30 

1001 

8*65 

3-77 
5© 
285 

Mean 

Maximum 

Minimum 

Water. 

Milk-Solids. 

Caseine 
and  Ash. 

Solids 
not  Fat. 

Fat. 

8os!ar. 

87-22 
86  62 
880S 

12-78 
13-38 
1102 

3-47 
4-50 
2-22 

8-91 
8-86 
7-90 

3-87 
4-52 
312 

5-4.1 

5-84 
5-10 

tam-Fm  aixnaa  of  Hilk  coUtoted  trom  ScTgntoen  differeoi  Shopi  in  PAua  (1866). 
ComOBITIOK  in  100  Pabts. 

VUn. 

wS; 

Bolldi 

modAih. 

BU. 

Ullk- 
Biig>r. 

Ss  :■  ; 

86-42 
83-88 
BS-24 

13-58 
18-13 
1176 

9-58 
11-06 
910 

414 
0-OH 
1-14 

4-000 
fi-068 
2'658 

5043 

6-010 
4-525 

Tk  UDowing  itktammt  ihow*  tha  geiwi 
~' ''    ' '  '    libj  all  than  uudytei : — 
jr«a  ^  in  ParfufJiat. 
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iW  ULtlj^oi  Bre  flitmnaly  intareattng, 
*a(lha  time  thay  vara  nude  the  metliodi  o( 
Mjai  wen  fanltj  in  the  eitrema.  In  per- 
Nte,  It  mw  tba  ciutom  to  eTaponte  Urge 
^MOm  ot  milk— from  60  to  100  enbie 
Mt««tna — to  dTyneu,  neceuititing  t,  pro- 
^fti  drTmg  ill  tha  water-bath,  md  inevi- 
■(•  doBompofitioii  knd  lou ;  jet,  notitith- 
MdinS,  in  ODlf  three  cue*  do  the  eolida 
Kbtfillbelowtbeitajiddrdof  9  percent.; 
4  m  then  b  no  eridenoe  of  the  method 
llnyad,  dot  of  the  geuuineneu  of  the 
~~  "eenlt  onlj  confiinu  tha  more 


Bt  faUawing  i*  the  mom  of  leTeral  an- 
"Me  gf  »rer>ge-qaalit;  country  milk,  after 
taUrn:- 

«  im  100  ParU  bf  WelaU- 


MOtitfJIdenuiCaK.    Cii^patatm  pv  IW  ParU 
At  W^gU.     (Attar  WuKLia.) 

Wutt 8I-M 

Vac 8^ 

CaHlne 4-41 

MIIk-Mfar 4-lS 

Mr.  F.  N.  Hitnamara  of  Cslcatta  pnbliihed 
a  ihort  time  lince  an  intereating  uolyiii  of 
tha  milk  of  the  little  Bengali  cow. -^Chemical 
News,  Uay  30, 1873.)  Hii  renilta  >how  how 
coQitant  tint  oompoaition  of  milk  ii,  whether 
obtained  from  the  much-prized  and  well-fed 
Aldemey,  or  the  poor,  iU-noaiiihed  Bengali 
cow.  "The  folIowiDe,"uy>  Mr.  Haenamara, 
"ii  the  ordinary  food  of  a  Bengali  cow;  but 
the  animal  in  the  Bengali's  hut  plays  Tery 
much  the  part  of  tha  Iriihman'a  pig,  and, 
with  it*  maiter,  haa  ocoMJonally  to  manage  a* 
belt  it  can :  About  12  Iha.  of  rice-atraw,  2j 
Ibi.  of  oilcake,  I  lb.  of  hunks  of  rice,  wme- 
timea  a  little  very  poor  grazing,  tha  water  in 
which  the  family  rice  haa  been  boiled,  and 
about  35  lb*,  of  water." 
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The  great  and  oardiiial  [Hjint  brought  out 
by  hundreds  of  anslyaca,  both  at  home  and 
abroad,  i*  that  the  loiidt  not  fat  vary  in 
milk  only  to  a  umall  amount,  and  are  indeed  a 
fairly  conatant  quantity.  On  the  other  baud, 
the  cream  or  fat  ii  extremely  variable,  bat 
■eldom  below  a  certaia  standard. 

Easson  found  that  milk  from  oowi  inffering 
from  the  cattle  plague  contained  leas  lactine 
but  more  nitrogenons  matter ;  blood  and 
aggregated  granule*  were  alio  pre*eot.  In 
the  foot- and -mouth  diaeose,  pus-eellsand  blood 

•  This  oov  Ii  Ivo  n»Dlh>  lD-cal(  and  li  milked 
ool;  alwal  oa»  In  two  or  Uuta  daji. 
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are  often  seen,  and  the  specific  gravitj  is 
altered.* 

Milk  from  diseased  animals  decomposes 
very  rapidly. 

The  following  statement  shows  the  com- 
position of  the  milk  of  woman  and  different 
animals: — 

CompatUion  in  100  Partt  (Paths). 

WomaiLt  Goat  BhMp.  Am.  Man. 

Nitrofrenoos  and 

insoluble  salts       3-86  4*50  8*00  1*70  1*62 

Batter                       3  34  410  6'50  140  OSO 

Lactine  and  sol- 
uble salto              8  77  6  80  4-50  6-40  8*75 

WaUr                .89  64    85  00  81-00  00  60  89  33 

100  00  100*00  100  00  100^  100-00 

Mare*s  milk  in  Tartary  is  made  to  ferment, 
and  druDk,  under  the  name  of  Koumiss,  as  a 
sort  of  milk  wine.  For  some  recent  analyses 
of  this  suhstanoe  the  reader  is  referred  to  the 
article  Koumiss. 

From  a  considerable  number  of  experiments, 
Messrs.  Deyeux  and  Parmenter  class  the  six 
kinds  of  milk  which  they  have  examined  in 
the  following  order  as  regards  the  relative 
quantity  of  materials  they  contain : — 

CaMlnc  BntUr.  B«w»rorMiUt:  Senun. 

Goat.  Bheep.  Woman.  Ass. 

Sheep.  Cow.  Ass.  Woman. 

Cow.  Goat.  Mare.  Mare. 

Ass.  Woman.  Cow.  Cow. 

Woman.  Ass.  Goat.  Goat. 

Mare.  Mare.  Sheep.  Sheep. 

EjfecU  of  had  Milk.— It  is  important  that 
cows  giving  milk  should  not  be  driven  or 
harassed,  for  strong  excitement  may  often 
have  an  unfavourable  influence  on  the  secre- 
tion of  the  mammary  gland.  Payen  quotes 
a  case  in  which  the  milk  of  a  woman,  the 
subject  of  nervous  attacks,  became  in  less 
than  two  hours  after  each  paroxysm  mucila- 
ginous like  the  white  of  egg.  Poisonous  herbs 
fed  on  by  the  cow  contaminate  its  milk ;  and 
that  the  food  does  influence  its  flavour,  &c., 
is  apparent  from  the  fact  that  its  colour  may 
be  modified  by  mixing  saffron  or  madder  with 
the  food,  that  its  odour  is  affected  by  eating 
plants  of  the  cabbage  and  onion  tribes,  and 

*  The  author  has  recentlr  investiftated  the  milk  of 
rattle  sufferinic  from  foot-and-mouth  disease. — (Chem. 
News,  vol.  xxxii.  No.  834.)  Some  of  the  samples, 
when  taken  within  the  first  three  days  of  the  malad?, 
exhibited  a  very  larfre  number  of  flattened,  highly 
refractive  bodies,  measuring  from  ^kv  '»  tuVii  o'*n 
inch  in  length.  Such  milk  was  fatal  to  kittens,  pro- 
ducing intestinal  inflammation  and  death. 

t  A  recent  analysis  of  woman's  milk,  by  Ernner 
(.tour,  de  Pharmacie  et  de  Chimie,  Avril  1S75),  gives 
the  Atllowing  figures :— 

Water WOO 

Fat 178 

iVkseine 0« 

8ugar  6'*3 

;)olubl«salu 1*41 

100-00 


that  its  taste  nuy  be  altered  by  i 
ing  on  wormwood,  tomipi,  or  i 
autumnal  leaves. 

iQiute  recently,  indeed,  very  dcei 
that  milk  may  become  poisonous  i 
circumstances  has  been  furnished, 
out  the  month  of  June  1875  th< 
of  the  Eione  Borgo  in  Rome  suff 
epidemic  of  gastro-intestinal  ini 
epidemic  was  conclusively  pro^ 
from  the  use  of  goats'  milk,  the 
browsed  on  the  Colchicum  auht 
f  essor  Balti  succeeded  in  isdati 
from  the  milk. 

A  fungus,  either  the  Oidium  L 
ciUium,  first  noticed  by  Fucbs 
times  appears  in  milk,  and  frtM 
poisonous  sjrmptoms  have,  aceoi 
leVf  occurred.  Other  moulds  in  i 
parently  caused  attacks  of  dian 
which  were  of  a  serious  charaetc 

Whether  the  milk  obtained 
suffering  from  the  foot-and-m 
gives  rise  in  man  to  any  dison 
disputed  point;  it  would  appc 
that  it  frequently  has  been  ta 
any  ill  effects  being  induced, 
taminated  with  pus,  &c.,  has  a 
on  the  mucous  membrane  of  the  ] 

It  has  been  recently  proved  ths 
the  means  of  conveying  the  poii 
and  of  scarlet  fever.  An  outbre 
fever  which  occurred  in  Lond< 
distinctly  traced  to  the  milk  coi 
Medical  Times  and  Gazette,  Noi 
It  appears  that  the  mQk  acquire 
properties  by  being  mixed  with  p 
before  distribution  to  the  coi 
scarlet-fever  poison  has  also  been 
the  milk  from  the  throat  dischai 
of  persons  affected  with  scarlet  fe 
employed  in  the  dairy  when  ill  or 
See  Fever,  Scarlet  ;  Fever,  T 

Milk  should  not  be  kept  in 
vessels,  as  it  speedily  dissolves 
these  metals,  and  becomes  poiso 

Adulterations »— The  adulter* 
enumerated  are  water,  starch,  de: 
annatto,  chalk,  and  emulsion 
these  the  first  is  the  only  one  c 
with.  It  is,  practically  speakii 
extreme  rarity  to  find  milk  adi 
any  foreign  substance  except  i 
are,  of  course,  other  frauds  pra 
though  not  strictly  speaking  a 
can  be  dealt  with  under  the 
skimming  the  milk,  or  first  i 
then  watering. 

*  Borax  is  not  unfyequently  add< 
titles  to  milk  for  the  porpoee  of  pr« 
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tion  of  the  adultentions  in  milk 
f  eaqr  to  any  one  poftiesting  the 
owledge  and  apparatiiB.  The  best 
to  make  a  complete  analysii  of 
Saeh  an  analysis  cannot  fail  to 
iTiation  from  the  normal  composi- 
er  this  hai  been  effected  by  the 
rater,  the  removal  of  fat,  or  the 
he  rarer  adulterations, 
oiklyn  belongs  the  credit  of  per-' 
-analysis,  of  rendering  it  a  simple, 
id  speedy  process,  instead  of,  as 
I  tedious,  uncertain,  and  cxunber- 
irdly  to  be  intrusted  to  the  hands 
tot  well  Tersed  in  chemical  mani- 

Mtimation  can  be  now  made  of 
oteine,  miiksugar,  fat,  and  ath  of 
nber  of  milks  by  Mr.  Wanklyn's 

its    numerous  modifications,  in 
if  a  single  morning's  work, 
analysis  the  apparatus  required  is 

earate  balance,  which  should  be 
reighing  at  least  50  grammes,  and 
ielicate  to  indicate  half  a  milli- 

im,  glass,  or  porcelain  dishes, 
fn  uses  platinum  of  the  size  and 
n  in  fig.  61.     The  advantage  of 


Fig.  61. 

I  that  it  cools  very  quickly,  and 
here  is  no  loss  of  time  in  waiting 
1  to  cool  before  weighing.  The 
ee  are  the  expense  and  want  of 
a  weight.  A  platinum  milk-dish 
be  reweighed  after  every  half- 
tions. 

ood  employs  small  porcelain  dishes 
[42*53  grammes)  capacity.  The 
ach  dish  is  carefully  marked  by 


means  of  a  writing  diamond  on  the  outer 
rim,  and  each  is  furnished  with  a  little  glass 
stirrer. 

Mr.  Kimmington  prefers  hemispherical  glass 
evaporating  dishes  of  3  oz.  (85'06  grammes) 
capacity. 

The  advantages  of  porcelain  dishes  are 
cheapness  and  constancy  in  weight.  The  dis- 
advantages of  glass  dishes  are  that  the  ash 
cannot  be  determined  in  them,  and  hence 
another  set  of  vessels,  either  platinum  or 
porcelain,  is  required. 

3.  A  tPcUer-bath  with  holes  of  a  proper  size 
to  carry  the  dishes.  Mr.  Wanklyn  uses  a 
square  one ;  I>r.  Aedwood  prefers  an  enamelled 
cast-iron  bowl  of  a  diameter  of  9  inches  and 
depth  of  4  inches,  provided  with  a  copper 
cover  turned  over  at  the  rim,  but  not  other- 
wise fastened.  This  bath  Lb  supported  on  a 
cylinder  of  sheet  iron,  with  holes  round  the 
upi)er  and  lower  edges  of  it  for  the  admission 
of  air  and  escape  of  products  of  combustion. 
In  this  fumaoe  the  ring-bumer  is  placed,  and 
the  heat  can  be  regulated  to  a  nicety. 

4.  A  pipette  discharging  5  cubic  centi- 
metres, or  if  grain  measures  be  preferred,  a 
pipette  discharging  100  to  300  grain  measures. 
If,  however,  the  milk  is  weighed,  which 
perhaps  after  all  is  best,  no  pipette  will  be 
required. 

5.  The  apparatus  described  under  Water- 
Analysis;  this  last  is  not  absolutely  neces- 
sary, but  only  convenient. 

The  actual  analysis*  consists  in  first  weigh- 
ing or  measuring  a  certain  quantity  of  milk 
into  one  of  the  little  dishes  (whether  porce- 
lain, glass,  or  platinum),  and  the  most  con- 
venient quantity  to  take  in  grammes  is  5 
grammes,  in  grains  is  100  grains.  The  dish  or 
dishes  are  placed  in  the  water-bath  and  eva- 
porated at  100**  C.  (212**  F.)  for  three  hours, 
at  the  end  of  which  time  they  are  weighed. 
The  weight  of  the  empty,  clean  dish,  minus 
the  weight  with  the  dried  milk,  gives  the  milk- 
solids,  and  a  simple  calculation  gives  the  per- 
centage. During  this  drying  it  is  well  to 
break  the  pellet  from  time  to  time  with  either 
a  glass  or  a  platinum  stirrer.  If  Mr  Wanklyn's 
process  is  now  accurately  copied,  the  littlo 
dish  is  put  upon  a  triangle  of  wire  covered 
over  with  tobacco-pipe,  and  ignited,  the  result- 
ing dish  containing  the  €uh  weighed,  and  cal- 
culated  out  as  before.  This  necessitates  a 
separate  evaporation  of  about  10  or  15  cubic 
centimetres  in  a  separate  dish  in  order  to 
extract  the  fat.  Many  analysts,  however, 
simply  take  the  fat,  water,  and  milk-solids. 


*  A  good  plan  adopted  bj  manv  analvsts  Is  to 
first  take  the  specific  grarity  of  the  milk ;  for  this 
purpose  a  Westphall's  balance  is  verj  coavenieot. 

JSte  &BMOlflO  QaAVITT. 
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and  neglect  the  determination  of  ash,  which 
b  mostly  unnecessary. 

In  order  to  determine  the  fat,  it  is  extracted 
with  ether.  Mr.  Wankljm  evaporates  down 
for  about  an  hour  10  cubic  centimetres  of 
milk,  moistens  with  alcohol,  then  pours  upon 
this  milk  methylated  ether,  boils  it  very 
oarefully  over  warm  water,  and  pours  it 
through  a  filter,  which  operation  is  repeated 
at  least  three  times,  and  the  little  rim  of  fat 
left  in  the  filter  is  dissolved  by  cutting  that 
portion  of  the  paper  off,  digesting  it  in  ether, 
and  adding  it  to  the  filtnite.  The  ethereal 
solution  of  fat  is  then  evaporated  to  dryness, 
and  the  fat  weighed.  The  majority  of  an- 
alysts operate  in  a  somewhat  different  way 
— viz.,  by  treating  the  dry  residue  with  suc- 
cessive portions  of  ether,  which  is  carefully 
])oiired  from  tb«  dish  into  a  beaker,  and  then 
when  the  milk  is  exhausted,  they  weigh  the 
niilk-solids  and  estimate  the  fat  by  the  loss. 
By  this  process  filtering  is  unnecessary,  and 
the  ether  may  be  recovered ;  for  after  each 
operation  the  impure  ether  may  be  put  in  a 
bottle,  and  then  when  sufficient  is  collected, 
may  be  purified  by  distillation.  It  is  not  easy 
to  thoroughly  exhaust  the  milk  of  its  fat,  and 
hence  some  employ  sand  and  powdered  glass 
so  as  to  break  the  caseous  envelopes  and  divide 
the  milk.  Others  extract  under  pressure,  by 
placing  the  milk  and  ether  in  a  tul>e,  and 
regulating  the  pressure  by  the  aid  of  the 
thumb,  partially  or  entirely  closing  the  orifice. 
Ether  may  thus  be  prevented  from  boiling  at 
its  usual  low  temperature.  In  such  a  case  as 
tliis,  it  is  not  necessary  to  foel  anxious  about 
obtaining  the  very  last  percentage  of  fat :  it 
is  better  to  employ  the  process  most  used, 
especially  as,  should  an  analysis  be  disputed, 
the  milk  may  be  transmitted  elsewhere ;  and 
it  is  certain,  if  every  one  followed  to  the 
minutest  detail  a  given  process,  there  would 
be  no  discrepancy  in  analyses. 

From  the  milk-solids  exhausted  by  ether, 
the  milk-sugar  may  be  extracted  by  first  treat- 
ing it  with  strong  alcohol,  and  then  adding  to 
it  a  little  boiling  water.  Tlie  weak  alcoholic 
solution  is  to  bo  evaported  to  dryness,  weighed, 
ignited  (/(n^^f/,  and  the  residue  on  ignition  sub- 
tracted from  the  total  weight  before  ignition. 
The  difference  is  the  milk-sugar.  It  may  also 
bo  estimated  in  the  ordinary  way  by  copper 
solution.    See  Sugar,  EsTrMATioN  op. 

The  caseine  may  be  washed  off  the  filter- 
paper,  dried  in  a  little  platinum  dish,  and 
woij;licd ;  then  burnt  up,  and  the  ash  weighed. 
The  ash,  minus  ash  and  caseine,  gives  the  case- 
ine ;  or  the  caseine  may  be  more  quickly  esti- 
mated by  putting  5  cubic  centimetres  of  milk 
into  a  half-litre  flask,  diluting  up  to  the 
mark  with  distilled  water,  and  submitting  5 


cubic  centimetres  of  this  to  diitillatifln  by 
the  ammonia  process,  as  described  Todii 
Wateb- Analysis.  The  yield  of  tUmmiDoid 
ammonia  from  100  cubic  centimetni  of 
genuine  milk  is  "26  grammes.  Eveiy  OM  put 
of  caseine  gives  '065  of  ammonia. 

Calculation  of  BuulU.—The  followiog  ii 
from  Mr  Wanklyn*8  treatise  on  "Milk-ioilT* 
sis :  "— 

"  Problem   L  —  Given   the  peroenii(»  d 

*  solids  not  fat '  (=  a)  in  a  specimen  of  lophii' 
ticated  milk  (i.e.,  milk  either  watered  cr 
skimmed,  or  both) ;  required  the  number  of 
grammes  of  genuine  milk  which  was  en^loTod 
to  form  100  grammes  of  it. 

'* -4 nwrer. —Multiply   the   peroeotHie  of 

*  soUds  not  fat  *  by  100,  and  divide  by  91,  or 

100 
9-3 

"  Problem  2.  —  Given   the  peroeniage  of 

*  solids  not  fat '  (=  a),  also  the  peroentafe  of 
fat  (=  6),  in  a  specimen  of  sophisticated  nilki 
required  the  number  of  grammes  of  fat  vbiok 
have  been  removed  by  skimming  from  thi 
genuine  milk  which  was  employed  to  fromlM 
grammes  of  it. 

AnsiDer, —  3|2  ^ . 

y3 

'*  In  translating  fat  into  cream,  the  ivlo  ti 
that  a  removal  of  "2  gramme  of  fat  eqwb* 
removal  of  1  gramme  of  creanu  Tldinl* 
is  directly  founded  on  experiment  I  doaii 
however,  claim  a  high  degree  of  aeeuaef  te 
the  measurement  of  the  cream. 

**  Finally,  a  slight  refinement  may  be  notioei 
If  a  specimen  of  sophisticated  milk  hai  biS 
ixt>duced  by  both  skimming  and  wateri^i" 
will  be  obvious,  on  consideration,  tiiat  ifce* 
traneous  water  employed  in  mannfaetoi^ 
100  grammes  of  it  is  equal  to  the  diffrtj 
between  100  and  the  quantity  of  genoiMW 
employed  to  make  100  grammes  of  lepki** 
cated  nulk,  together  with  a  quantity  ofw*** 
equal  to  the  fat  removed  by  skimmipg. 

100 

a  + 


Extraneous )    __  y^  _ 
water       ) 


9-3 


3-2  _. 


=  100 


100    -k-    3-2 
9*3 


a-^* 


It  is  then  evident  that  a  definite  ^  ^ 

to  the  genuineness  or  not  of  the  nulkMt'j 
generally  be  given  without  estimatioaof  ciM^j 
ine  or  milk  -  sugar.  For  practical  puipoe*  dj : 
ing  the  milk  up,  extracting  the  fat^  tad  M^.- 
mation  of  the  ash,  will  be  sufficient ;  for  w* 
analyst  will  then  have — Mai  ioUdi,  lotiA*" 
fat,  fcU,  and  ask. 

An  extremely  useful  method  of  cbIibM 
the  fat  in  milk  is  one  originally  propoiediV 
M.  Marcband  and  subsequently  modiiied  bf 
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ad  oihen.  The  pnroen  is  neiihei 
BBOQgh  for  scieiitifio  investigation 
e  purposes  of  a  prosecution,  but  it 
I  analyst  to  rapidly  come  to  a  con- 
Mther  a  more  elaborate  analysis  is 
or  not,  especislly  if  he  has  taken 
e  grsTi^  of  the  milk. 
thod  essentially  consists  in  shaking 
n  weight  or  volume  of  the  milk  with 
dpiftating  the  fat  from  the  ether  by 
m  of  alcohol,  gently  warming,  allow- 
liand  a  little  time  in  a  graduated 
rsading  off  the  number  of  divisions 
ftit. 

hen  it  has  undergone  some  amount 
osiiion,  is  sometimes  transmitted  for 
Hie  fint-aad  ordinary  change  when 
pt  is  kietie  fermentaHorif  the  elemen- 
itnents  of  the  milk-sugar  rearrang- 
dves  to  form  lactic  add.  The  lactic 
ives  the  caseine  of  its  alkali,  and 
renders  it  insoluble.  At  the  same 
nan  quantity  of  ethylic  alcohol  is 
hieh  in  ordinary  analysis  would  be 
a  milk  in  which  there  is  much 
I  be  evaporated  down,  the  results 
r  from  accurate,  as  this  acid  chars 
oUds,  and  hence  the  estimate  of  the 
generally  too  low.    In  taking  the 

is  also  found  to  be  loss  of  hydro- 
id.  All  these  difficulties  are  how- 
ated,    either   by   determining   the 

the  milk  by  titration,  and  then 
e  proper  amount  of  soda  to  neu- 
I  acid,  or  by  neutralising  the  milk 
leigfaed  portion  of  freshly-ignited 
onate;  of  course  corrections  must 
for  the  loss  of  hydrogen  on  neu- 
hB  add  (C«HeO,+NaHO  =  C3H5 
O;  or,  2C,HeOj+NasC03  =  2C8H5 
O+COa),  and  secondly,  for  the 
riwnate  introduced  into  the  milk- 
in  the  milk  has  undergone  further 
fcion,  there  is  a  development  of 
dd,  butylic  alcohol,  and  other 
i  it  is  so  changed  that  it  is  impos- 
nretend  to  state  by  analysis  its 
mposition. 

Jondenaed— Milk,  by  evaporation 
le  manner,  and  hermetically  sealing 
a  both  be  preserved  and  condensed. 
g^ish  Condensed  Milk  Company** 
especially  successful  in  preparing  a 
d  condensed  milk.    The  following 

rns  of  one  of  their  tins : — 

2610 

1173 

16-17 

gar 1624 

igar 29-46 

230 

100-00 


The  cane-sugar  is  an  addition,  and  is  said  to 
be  white  and  of  good  quality,  the  amount  in- 
troduced being  limited  to  the  minimum  com- 
patible with  the  preservation  of  the  product 
for  an  indefinite  time. 

Letheby  gives  the  following : — 

Compotition  ofvariout  Samplei  of  Condensed  MUk 
per  100  FcarU. 


Anglth 
BidM. 

VlTli, 

BwiM. 

BauIo, 

Kemptou, 
fiavMia. 

Caseine   . 
Batter 
Sugar 
Salts 

18-10 

12-26 

44  25 

2  41 

15-96 

l-iD;j 

46-92 

2  67 

14-24 

12  63 

61-83 

2-48 

14- PO 

13  65 

60  21 

2  43 

Total  soUds     . 
Water 

72  02 
22-98 

77-68 
82  42 

81-18 
18-82 

81-10 
18-81 

100-00 

100  00 

100-00 

100-00 

The  fo]lowing  is  Wanklyn's  analysis : — 

Compotition  of  Condensed  MUk*  per  100  Parts  bjf 

Weight 

Water 6112 

Fat 1211 

Caseine 18-64 

Milk-sugar 20-36 

Ash 2-77 

100-00 

Analysis  of  Anglo* Swiss  Company's  milk, 
from  "Food,  Air,  and  Water,"  Oct.  1872  :— 

Composition  per  100  Parts. 

Caseine 18-62 

Fatty  matter 10  80 

Sugar  of  millc         .        .       .  I6-5O 

Cane-sugar 27  11 

Ash 2-12 

Phosphoric  acid      ....  06*9 

Water 24-30 

99^99 

Condensed  milk  may  be  analysed  by  the 
process  described  in  our  article  on  Milk.  The 
estimation  of  the  fat  will,  however,  require 
great  care. 

Condensed  milk  has  been  largely  employed 
as  a  food  for  infants,  who  take  it  readily  on 
account  of  the  large  quantity  of  sugar  it  con- 
tains. 

BQlk,  Preservincp— Many  methods  are  at 
present  employed  for  the  purpose  of  preserv- 
ing milk,  but  it  will  not  be  necessary  for  us 
to  describe  them  here.  The  ''concentrated 
milk  **  is  prepared  by  evaporating  the  water  of 
the  milk  in  open  pans,  and  the  ''condensed 
milk  "  by  evaporation  in  closed  vacuum  pans. 
See  Milk,  Condensed. 

Milk  may  be  preserved  in  stout  bottles,  well 
corked  and  wired  down,  by  heating  them  in 
this  state  to  the  boiling-point  in  a  water-bath, 
by  which  means  the  oxygen  of  the  small  quan- 

*  Of  the  English  Condensed  Milk  Company. 
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tity  of  enclosed  air  becomes  absorbed.  It 
must  be  afterwards  stored  in  a  cool  situation. 
Milk  thus  treated  will  retain  its  properties  for 
years.  Under  Bethel's  patent  the  milk  or 
cream  is  scalded,  and,  when  cold,  strongly 
charged  with  carbonic  acid  gas  by  means  of  a 
soda-water  machine,  and  the  corks  are  wired 
down  in  the  usual  manner.  The  bottle  should 
be  kept  inverted  in  a  cool  place.  An  addition 
to  every  pint  of  milk  of  10  or  12  grains  of  car- 
bonate or  bicarbonate  of  soda  will  preserve 
milk  for  eight  or  ten  days  in  temperate  wea- 
ther. According  to  D*Aroot,  ipJV?  V^^  of  the 
bicarbonate  is  sufficient  for  the  process. 

Bdlet  {Panicum  inili<tceum) — A  native  of 
the  Bast  Indies,  but  extensively  cultivated  in 
other  parts  of  the  world.  There  are  many 
varieties  of  millet,  and  in  some  parts  they  con- 
stitute the  principal  food  of  the  inhabitants. 

The  nutritive  power  is  generally  considered 
to  be  about  equal  to  that  of  rice. 

The  following  table  shows  the  composition 
of  three  varieties  of  miUet-meal  freed  from 
bran : — 


Water 

Nitrogenous  ) 
aubstances  j* 

Dextrine 

Sugar 

Fat 

Starch 

SiUca 


Paniaim 

ComiuoD 
MUlet 


PmfcOtorte 
\»f4cata,  A  kind 
'of  MlUei  mnch 

hmkI  In  IndlA 
under  th«  name 


12  22 

9-27 

913 
1-80 
7  43 
69-04 
Oil 


11-8 
10  13 


4  62 
7175 


flortfhum  wwd- 

aart,  Dhiim  of 

the  Anba,  Jo«r 

of  India. 


1195 

8-64 

3  82 
1-40 
3  9 
70-23  ♦ 


The  leaves  of  the  plant  dried  at  100°, 
yield  10186  per  cent,  of  ash,  the  stem  2*510, 
and  the  grains  3*273.  The  stem  contains  3*38 
of  nitrogen,  and  the  gi-ain  1*41. 

The  composition  of  the  ash  is  as  follows  (A. 
Pavesi  and  E.  Rotondi,  Gaz.  Ohim.  Italiana, 
iv.  192-195) :— 


stalk. 

Leam. 

Grain. 

Potash 

39  163 

8344 

10  436 

Soda     .... 

1-803 

1-802 

1065 

Lime    .... 

6-312 

10  079 

6  372 

Magnesia 

6-489 

2-220 

8-471 

Phosphoric  acid  . 

6-238 

1616 

20-838 

Dr.  James  Watson  records  the  result  of  an 
experiment  made  with  millet  (which  is  so  ex- 
tensively used  by  the  Chinese  as  an  article  of 
diet),  to  show  its  effect  on  European  constitu- 
tions. A  sailor  who  had  been  guilty  of  several 
serious  offences  was  sentenced  to  solitary  con- 
finement for  forty-nine  days  in  the  consulate 


Wiih  bosks. 


jaiL    Permission  was  obtained  by  Dr.  Witton 
to  feed  him  solely  on  millet  and  water,  oahii 
promising  to  change  the  food  at  once  if  the 
man  lost  weight,  or  seemed  in  any  vay  to 
suffer  from  his  restricted  diet.    He  eoteied 
prison  on  the  3d  of  April,  when  he  Kfa^ 
146  lb.  8  oz.,  and  be  left  it  on  the  22d)h7, 
weighing  147  lb.  14  oz.     Thronghont  the  ooo* 
finement  he  never  weighed  so  little  u  on  tiie 
day  it  commenced,  and  this  in  spits  of  the 
depressing  effects  of  solitude  and  the  monotooy 
of  his  food.     He  ate  about  3^  lbs.  of  millet 
daily,  and  when  he  left  prison  he  looked,  u 
he  said  he  felt,  perfectly  welL    The  ezperi* 
ment  shows  that  the  grain  which  htf  been 
chosen  by  the  people  as  their  prindpsl  food 
is  capable  of  maintaining  for  a  oonndenhle 
length  of  time  perfect  health  under  very  de* 
pressing  circumstanoes. — (Lancet,  NoYeober 
9,  1872.)    See  Dhubra. 

Mineral  HVaters— The  tablet  on  ^  391 
392,  give  the  composition  of  the  priiicifel 
mineral  waters. 

Mines— The  condition  of  those  who  If 
boured  in  mines  was  until  recently  extreDtiy 
unsatisfactory.  Very  young  children  were 
employed,  women  of  all  ages  worked  in  Mne 
of  them^ften  in  a  state  of  nndity,  ud 
mixed  without  any  distinction  with  mes' 
ventilation  was  faulty,  and  the  safety-hnp 
had  not  been  invented.  SuccessiTe  eonuDa* 
sions  and  inquiries  led  to  the  Mines  Bcsob" 
tion  Act  in  1860,  and  another  Act  wis  psBtd 
— viz. ,  the  Metalliferous  Mines  RegolstioB  let 
—in  1872.  These  Acts,  by  preventing  the  eB< 
ploymMit  of  very  young  children,  and  by  okhtf 
wise  measures,  have  done  much  to  amelioitii 
the  condition  of  mines  and  those  who  wvkii 
them. 

Mines  are,  without  doubt,  unheslthy.  Qi 
chief  causes  of  this  unheal  thinees  are  fintiBi 
foremost  the  impure  air,  then  the  exoetM** 
toil,  the  danger  of  explosions  and  aeddeik 
the  dampness  of  the  ground  and  atmoepkfl* 
in  many  oases,  the  constrained  postnree  thil 
the  men  are  obliged  to  work  in,  sad  tki 
poisonous  copper,  arsenical,  or  oihst  mftilfi< 
dust  in  certain  mines. 

It  is  pretty  certain  that  the  rate  of  b^ 
tality  amongst  miners  is  closely  conitfctad 
with   the    quality  of   the  ventilation.  ^ 
Simon  states  that,  with  the  exception  of  ^ 
well-ventilated  mines  of  Durham  and  Ktf* 
thumberland,  the  300,000  miners  in  En^ 
break  down  prematurely  from  bronchi&>B^ 
pneumonia,   caused  by   the    atmosphere  it 
which   they  live.      This  atmosphere  is  ^ 
alone  deteriorated  by  the  emanationB  (^  i^ 
miners,  but  by  the  combustion  of  the  1sibP>« 
dust,  and  by  blasting  operations. 
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■jr  ot  the  mine  bj  blutiDg 
M  foUowiiig  extract:— 
■ther  kll  the  intntkncei 
r  of  the  1200  cable  feet 
■ir  ftud  impnrildei    tO' 


EtucM  BctuBlI J  ne  breBthed 
■U  except  carbonic  oxide, 
icjuiide,  and  anenic  have 
nd  in  the  air.  These  four 
1  t«  enter  it,  and  would  be 
We  know  usurodl;  tbat 
arch  ii  therefore  voluntary, 
le  Biception  of  tha  first  two, 
LKQca  Smith  "On  Air  and 

fer  baa  deaoribed  and  figured 
dn»t  found  in  mines.  It 
t  of  rariona  minute  bit*  of 
imei  of  cryatoli  ot  (altpetre, 
i.kc.ka.  Thi>  dust  acta dlf 
einngs  and  indncea  jiulmon- 
maiiy  of  which  the  lung  ia 
thoronghlr  infiltrated  with 
letaUic  dust. 

able  gives  the  BTerage  annual 
om  pulmonarr  dlieue  during 
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Nothing  in  the  Public  Health  Act  is  to  he 
conatmedto  extend  to  mines,  so  as  to  interfere 
or  obstruct  their  efficient  working ;  nor  to  the 
amelting  of  ores  and  minerals,  nor  to  the  oat- 
ciolDg,  puddhng,  and  rolling  of  iron  and  other 
metali,  nor  to  the  oonTeraion  of  pig-iron  into 
wrought  iron,  so  as  to  obstruct  or  interfere 
with  any  of  such  processes  reapectiraly.— (P. 

u„ ..  -m.) 

Mit«*,  Ohe«a«— $«  Acabub  Sibo. 

Mol— ■!)■  A  dark-coloured  viscid  liquid 
which  drains  off  during  the  preparation  of  raw 
lugnr.      Tlie   beetroot  -  augar  moIaaKS  h 


able 


and  ii 


erefore 


I£,339  violent  deaths  in  the 
d,  lioe,  and  in  1871,  out  ot 
flUu,  1030,  were  connected 
1  details  are  aj  follows : — 


lasses  is.      See  SuuAR, 
Treacle,  &c 
Honkahood,    Wolfsbane,    or    Blna 

Rocket  — The  roots,  seeds,  and  leaves  are 
highly  poisonous,  owing  to  the  presence  of  the 
alkaloid  acunitiaa.    Sec  Aconite,  kc 

HOTfthU,  Horphine  (Ci,H,oNO,)-An 
important  alkaloid,  discovered  by  Sertiimer 
in  IBOi,  eiisting,  chiefly  in  combinaUon  with 
meconic  acid  and  partly  with  sulphuric  acid. 


The  following  method  ia  an  excellent 
separate  the  alkaloid  in  a  crude 
opium,  for  tbe  purpose  of  eatimatic 


itefrol 


ither- 
ith  25 

parts  of  boiling  wateruntil  complete  ilisaggre- 
gatioD  has  taken  place  ;  CO  parts  of  boiling 
alcohol  are  tlien  added,  and  the  whole  digested 
for  B  little  time ;  tbe  liqaid  is  then  filtered 
through  linen,  and  the  residue  treated  with 
10  parti  of  water  and  60  parts  of  alcohol, 
after  which  it  ia  extracted  with  60  parts 
of  boiling  absolute  alcohol.  The  uniterl 
liquids    are    coaled,    filtered,   concentrated 


MOB 
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to  one-third,  and  again  filtered.  The  mor- 
phine is  now  precipitated  by  10  parts  of 
ammonia,  and  the  mixture  evaporated  over 
sulphuric  acid.— (M.  RouBSiLE.) 

Morphine,  when  pure,  is  in  the  form  of 
short,  rectangular,  prismatic  crystals.  1  part 
of  morphia  is  soluble  in  4166  parts  of  water, 
in  7725  of  ether,  in  6650  of  chloroform,  and  in 
133  of  amylic  alcohol.  Benzole  is  the  best 
solvent  of  morphia — in  this  menstruum  it  is 
freely  soluble :  it  also  dissolves  in  the  fixed 
alkalfcs  and  alkaline  earths,  but  is  sparingly 
soluble  in  ammonia.  An  alcoholic  solution 
of  morphia  turns  a  ray  of  polarised  light  to 
the  left.  With  acid,  morphia  yields  salts, 
which  are  well-defined  compounds,  and  of 
which  the  acetate  and  the  hydrochlorate  are 
largely  used  in  medicine. 

Morphia  is  the  chief  active  insnredient  in 
opium,  and  the  symptoms  referable  to  poison- 
ing by  opium  and  morphia  are  not  clinically 
distinguishable.  The  best  method  to  separate 
it  from  the  contents  of  the  stomach  or  the 
tissues  is  a  modification  of  Stasis  process,  in 
which  benzole  is  substituted  for  ether. 

Tuts, — For  the  im^Mrtant  tests  of  sublima- 
tiony  amount  of  ammonia  evolved,  and  changes 
of  colour  with  nitric  acid,  see  article  Alka- 
loids. The  folio  wing  are  three  additional 
very  characteristic  and  conclusive  tests  : — 

1.  A  small  portion  of  the  soUd  substance 
strikes  a  rich  iudigo  blue  when  touched  with 
a  neutral  solution  of  permuriate  of  iron. 

2.  When  moq)hia,  in  small  quantity,  is 
added  to  a  solution  of  iodic  acid  in  cold  starch, 
iodine  is  immediately  set  free,  as  shown  by 
the  production  of  a  blue  colour. 

3.  If  a  crystal  of  morphia  be  touched  with 
a  drop  of  sulphuric  acid,  there  is  no  change ; 
but  the  addition  of  a  drop  of  a  solution  of 
bichromate  of  potash  produces  first  a  rich 
brown,  rapidly  passing  into  green.  See  Alka- 
loids, Opium,  &o. 

Morti^ac^e — All  local  sanitary  authorities 
have  power  to  mortgage  any  fund,  rate,  or 
rates  appUcablo  to  the  purposes  of  the  Public 
Health  Act,  1875,  in  order  to  raise  money  for 
sanitary  purposes.  They  have  also  similar 
powers  with  regard  to  the  mortgage  of  sewage 
land  and  plant.— (P.  H.,  s.  233,  235.) 

Every  mortgage  under  the  Public  Health 
Act  is  to  be  by  deed,  sealed  with  the  seal  of 
the  authority,  &c.,  and  according  to  the  fol- 
lowing forms,  or  one  to  the  like  effect. — (P.  H., 

s.  236.) 

Form  H. 

Form,  of  Mortgage  qf  Rates. 

By  virtue  of  the  Pablic  Healih  Act,  1875,  we,  the 

,  being  the  local  authority  under  that  Act 

for  the  district  of  ,  in  consideration  of  the 

sum  of  paid  to  the  treasurer  of  the  said  dis- 


trict hjA.B.  of  for  the  porpotei of  tb« 

said  Act,  do  grant  and  assign  unto  the  tsid  i.  B.. 
his  executors,  administrators,  and  assigns,  nch  pro- 
portion of  the  rat«i  arising  or  aocming  bj  Tiitne  of 
the  said  Act  from  [the  rates  tMrtgaifed]  u  Uie  aid 
sum  of  doth  or  shall  bear  to  the  whoie  bb  • 

which  is  or  shall  be  borrowed  on  the  credit  o(  tbi 
said  rates,  to  hold  to  the  said  A.  B.,  his  necatoa, 
administrators,  and  assigns,  from  thedayoftbedtle 
hereof  until  the  said  sun  of  with  iatcrat 

at  the  rate  of  per  centum  p«r  uuum  for 

the  same,  shall  be  fully  paid  and  satisfled:  Aod  it 
is  hereby  declared,  that  the  sidd  prindpal  sum  ^ 
be  repaid  on  the  day  of  ti.\fisct«f 

payment].    Dated  this  day  of  ox 

thousand  eight  hundred  and 

\To  be  sealed  with  the  oomsnon  ssdl^ihiUti 
authority.] 

A  mortgagee  may  transfer  his  mortgac^ 
and  such  transfers  are  to  be  made  aceordng 
to  the  following  form,  or  to  the  like  effect:- 

FOKM  I. 

Form  nf  Transfer  of  MorUfogt. 

I,  A.  B.ot  *"     ,  in  consideration  of  th«iai 

of  paid  to  me  by  C  i>.  of  ,dohcr^ 

transfer  to  the  said  C.  D.,  his  execnton,  tdBioista* 
tors,  and  assigns,  a  certain  mortgage,  bearing  dtfi 
the  day  of  and  made  bj  the  loeil 

authority  under  the  Public  Health  Act.  187S,  tnts 
district  of  for  securing  Uie  sum  of 

and  interest  thereon  at  per  centum  per  astf* 

[or  if  such  transfer  he  by  endorsement  ra  ttc  ■<rt' 
gage^  insert,  instead  qf  the  vH/rds  immediatdlf^ 
lowing  the  word  *' assigns"  the  within  aecuitrli 
and  all  my  right,  estate,  and  interest  in  and  t«  tki 
money  theieby  secured,  and  in  and  to  tbe  nM 
thereby  assigned.  In  witness  whereof  I  bare  htf^ 
unto  set  my  hand  and  seal  this  dsj  of 

one  thousand  eight  hundred  and 

A.  B.      (Lt) 

All  mortgages  are  to  be  registered  tt  tki 
o£Bce  of  the  local  authority  within  foozi** 
days  after  the  date  of  the  mortgage.  1^ 
register  shall  contain  the  number  and  dite  « 
the  mortgage,  and  the  names  and  dflseriptifl> 
of  the  parties  thereto.  This  register  is  to  ki 
open  to  public  inspection,  without  fee.  Ai 
refusal  to  allow  this  inspection  by  the  fl*' 
todian  entails  liability  to  a  penalty  of  £S  * 
less. 

The  transfer  of  mortgages  mnit  ils)  ^ 
registered  within  thirty  days  of  suchtraBifcr» 
if  executed  within  the  United  KingdoDt*  ■ 
executed  elsewhere,  within  thirty  dap  i3^ 
its  arrival  in  the  United  Kingdom.  The  vt^ 
tration  fee  is  5s.,  payable  to  the  deik.  A* 
local  authority  is  not  responsible  to  the  trtf^ 
feree  until  the  registration  has  tatai  l^ 
For  neglect  or  refusal  to  register  a  tntfi* 
the  clerk  is  liable  to  a  penalty  of  £20  cr  hi^ 
—(P.  H.,  s.  238.) 

In  cases  where  the  principal  or  intereit  <* 
a  mortgage  is  six  months  oYerdue,  and  ifi* 
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1  writing,  an  application  may  be 
riding  the  rams  due  to  the  applicant, 
ir  more  persons  making  joint  appli- 
oont  at  least  to  £1000)  to  a  court  of 
uzisdiction  for  tlie  appointment  of 

and  the  ooort  may  appoint  in  writ- 
iTer,  who  will  collect  and  receive 
or  a  competent  part  of  the  rates 
lie  payment  of  principal  or  interest 
of  which  the  application  is  made, 
uns  dne,  with  the  costs  of  the  ap- 
nd  collection,  are  fully  paid. — (P. 

See  Loans,  Bates,  Kent-Chabqe. 

iry,  Pnblio— Every  town  should 
d  with  a  building  of  this  descrip- 
e  TCoeption  of  bodies  waiting  either 
on  or  judicial  inquiry.  Every  facil- 
be  given  for  the  ingress  and  egress 
»lic,  and  in  cases  where  the  body 
n,  all  the  clothes  worn  by  the  de- 
nld  be  exposed.  So  manydifficul- 
preaent  put  in  the  way  should  any 
to  view  the  body  of  a  person  whose 
condition  may  be  unknown,  that 
do  it ;  and  hence  it  is  we  yearly 
the  grave  so  many  persons  whose 
ire  ignorant  of,  and  whose  station 
can  only  guess.  Crime  goes  un- 
md  mysterious  disappearances  take 
hieh  no  clue  can  be  discovered. 
iriu  will  not  appear  forced  when 
the  reader  that  the  bodies  of  from 
I  murdered  persons  are  received 
ly  the  Morgue  in  Paris,  and  that 
sntifications  are  due  to  chance  ;  and 
iw  Morgue  has  been  opened— which 
.  with  greater  conveniences  for  the 
)  identifications  have  increased  from 
ree  in  every  four  bodies  to  eight  in 
This  building  has  greatly  assisted 
in  the  detection  of  crime.  Many 
itifications  were  made  through  the 
the  deceased  being  conspicuously 
id  the  importance  of  preserving 
I  of  attire  worn  by  an  imrecognised 
(t  be  too  strongly  insisted  upon. 
itj  of  having  the  mortuary  in  the 
e  parts  of  the  town,  cannot  fail, 
Forgoing  remarks,  to  strike  the 
d  the  nearer  it  is  to  the  poUce 
'  obvious  reasons— the  better.  In 
ortuaries,  the  three  grand  re- 
— space,  thorough  ventilation,  and 
>ly  of  water. 

ilding  of  the  new  Morgue  in  Paris, 
Dg  points  were  ordered  to  be  at- 
i>y  the  Council  of  Public  Health 
I  exposing-room  was  to  be  placed 
re  of  the  building,  and  provided 
marble  tables ;  above  these  tables, 


taps,  with  constant  water-supply,  were  to  be 
arranged,  and  an  opening  at  the  lowest  part 
of  the  table  to  allow  the  water  to  run  off. 
The  room  itself  was  to  be  square,  and  the  roof 
to  be  either  sloping  or  to  consist  of  a  dome 
with  an  outlet  at  top  for  foul  air,  and  a  little 
gas  lighted  to  facilitate  its  expulsion.  The 
public  not  to  enter  the  room,  but  to  gaze  upon 
the  bodies  through  a  sheet  of  glass  over  which 
a  movable  curtain  is  suspended. 

The  room  for  the  public  to  contain  two 
doors,  one  of  entrance  and  one  of  exit ; 
the  doors  to  be  large  enough  to  admit  a 
vehicle.  On  each  side  of  the  exposing-room 
a  dead-room  was  to  be  built,  containing  ten 
tables  for  the  bodies  when  they  first  arrive 
and  for  those  recognised.  A  large  trough  for 
washing  clothes  was  to  be  fitted  up,  sufficient 
space  to  wash  bodies  on  the  ground  allowed. 
A  supply  of  hot  and  cold  water,  a  drying- 
chamber,  and  a  room  to  contain  the  clothes 
of  the  unrecognised  dead  for  from  six  to  eight 
months,  were  also  ordered.  And  behind  the 
exposure-room,  an  autopsy-room,  with  every 
convenience  for  performing  post-mortem  ex- 
aminations, was  to  be  erected.  These  were 
the  principal  points  contained  in  the  Coun- 
cil of  Health's  plan  for  a  new  mortuary; 
many  matters  of  detail  we  have  necessarHy 
omitted. 

It  is  satisfactory  to  notice  that  many  of  the 
more  energetic  of  the  London  vestries  are  on 
the  point  of  erecting  mortuaries,  which  are  to 
be  fitted  up  with  the  different  appliances 
requisite  for  the  performance  of  a  post-morteih 
examination,  and  are  to  contain  air-tight 
coffins  having  glass  lids  for  the  convenience  of 
viewing  the  bodies. 

The  following  are  the  regulations  at  present 
existing  with  regard  to  mortuary -houses  :— 

Any  local  authority  may,  and  if  required 
by  the  Local  Government  Board  shall,  pro- 
vide and  fit  up  a  proper  place  for  the  recep- 
tion of  dead  bodies  before  interment  (in  the 
Act  called  a  mortuary),  and  may  make  bylaws 
with  respect  to  the  management  and  charges 
for  use  of  the  same ;  they  may  also  provide 
for  the  decent  and  economical  interment,  at 
charges  to  be  fixed  by  such  bylaws,  of  any 
dead  body  which  may  be  received  into  a  mor- 
tuary.—(P.  H.,  s.  14L) 

Any  local  authority  may  provide  and  main- 
tain a  proper  place  (otherwise  than  at  a  work- 
house or  at  a  mortuary)  for  the  reception  of 
dead  bodies  during  the  time  required  to  con- 
duct any  post-mortem  examination  ordered 
by  the  coroner  or  other  constituted  authority, 
and  may  make  regulations  with  respect  to  the 
management  of  such  place ;  and  where  any 
such  place  has  been  provided,  any  coroner  or 
other  constituted  authority  may  order  the 
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removal  of  the  body  to  and  from  snch  place 
for  carrying  out  such  post-mortem  examina- 
tion, such  costs  of  removal  to  be  paid  in  the 
same  manner  and  out  of  the  same  fund  as  the 
costs  and  fees  for  pott-mortem  examinations 
■when  ordered  by  the  coroner.— (P.  H.,  a. 
143.) 

With  regard  to  the  removal  of  dead  bodies 
to  mortuaries  under  the  order  of  a  justice  of 
the  peace,  see  Infectious  Diseases. 

Moselle— 5e0  Wines. 
Moss,  Iceland— iS^0  Lichens. 
Xameumu—See  Libraries. 

MoBhroonui— Edible  fungi.  The  follow- 
ng  are  the  species  usually  eaten  in  England : 
The  Agaricus  campestriSj  common  field  or 
garden  mushroom,  used  to  make  ketchup, 
and  eaten  either  raw,  stewed,  or  broiled  ;  the 
Morchella  escultnUiy  or  morelle,  used  to  flavour 
soups  or  gravies  ;  and  the  T^U)er  cibarium,  or 
common  truffle. 

The  Agaricus  campestris  is  a  native  of  most 
of  the  temperate  regions  of  both  hemispheres, 
and  springs  up  spontaneously  in  our  pastures 
during  the  months  of  September  and  October, 
and  it  is  cultivated  in  beds,  from  which  it  can 
be  obtained  all  the  year  round.  Mushrooms 
are  somewhat  difficult  of  digestion,  and  con- 
sequently scarcely  suitable  for  the  invalid; 
and  in  some  persons  the  harmless  varieties 
produce  all  the  poisonous  symptoms  which 
noxious  mushrooms  induce.  Dr.  Taylor  in- 
stances a  case  of  a  woman  dying  in  twenty- 
four  hours  from  eating  ordinary  mushrooms ; 
but  usually  they  only  produce  in  those  who 
are  extremely  susceptible  to  their  action 
vomiting,  purging,  and  colic. 

The  Morchella  esctUenta— common  morelle — 
is  kept,  as  a  rule,  in  a  dry  state  and  sold  at 
Italian  warehouses ;  it  is  imported  from  the 
Continent. 

The  Tuber  dbarium,  or  common  truffle,  is 
a  subterraneous  fungus  found  in  light  dry 
soils,  find  especially  in  the  downs  of  Wiltshire, 
Hampshire,  and  Kent.  The  larger  varieties 
come  from  France.  Since  they  do  not  appear 
above  the  surface,  there  is  nothing  to  indicate 
their  presence ;  but  their  odour  enables  them 
to  be  scented  out  by  dogs  trained  for  the 
purpose  in  England,  and  by  pigs  in  France. 
They  are  very  firm  and  tovgh,  and  more  indi- 
gestible than  the  ordinary  mushroom. 

From  the  ordinary  mushroom  ketchup  is 
prepared ;  it  consists  of  the  juice  flavoured 
with  salt  and  aromatics. 

The  analyses  of  Payen  of  the  three  varieties 
mentioned  give  the  following  results  :— 


Composit 

ion  0/  EdMt  Fungi  (Pircr). 

Mnah- 
rooms. 

MonOs. 

WUte 
Traflka, 

TnOa. 

Nitrogenous    ^ 
matter   and  1 
traces  of  sttl-  [ 
phur .    .     .J 

Fattj  matter . 

Cellulose,  dexA 
trine,     sac- 
c  h  ar 1 n  e 
matter.man- 
nite,       and  f 
other    non- 
nitrogenous 
principles  J 

Salts      (phos->| 
phates  and 
chlorides  of 
the  alkalies,  >■ 
lime       and 
magnesia), 
silica.    .     .J 

Water  .    .    . 

4*680 
0-306 

3  466 

0458 
91-010 

4-40 
0-56 

3-63 

1-36 
90*00 

9«58 
0-412 

151^ 

2103 
73-840 

100-000 

100-00 

100  two 

IMDtO 

'   ' 


Serious  consequences  frequently  ariM  fron 
people  eating  by  mistake  poisononi  moiik* 
ro«ms.  The  effects  produced  by  these  u* 
very  uncertain.  Sometimes  they  act  u  > 
narcotic,  at  other  times  as  an  iiritant,  iii 
the  symptoms  may  occur  immediately  <v 
not  before  the  lapse  of  some  hoon  tfttf 
the  meaL  It  has  been  noticed  thatTmuOj 
when  the  effect  produced  is  nareotie- 
drowsiness,  giddiness,  dimness  of  sight,  ai 
debility— the  symptoms  appear  shortly  tft* 
eating  the  poisonoos  fungi  ;  but  when  initi' 
tion  of  the  bowels  is  induced,  the  vonutiBfi 
purging,  &c.,  which  ensues  is  delayad  f^ 
some  time.  The  same  fungi  has  been  found 
to  act  upon  the  members  of  the  same  famiiT 
in  one  case  as  a  narcotic  and  in  anotiiemtt 
irritant.  In  most  instances  reooveiy  iikei 
place,  especially  if  there  be  early  vonutiift 
but  fatal  cases  are  not  unfrequent. 

Antidotes, — Vomiting  should  be 
ately  induced  by  the  administration  of  *■ 
emetic,  and  tickling  the  fauces  with  the  isff 
or  a  feather,  after  which  a  strong  cathartie 
should  be  given,  with  ^  to  1  fluid  diacbm  of 
ether  in  a  glassful  of  water  or  weak  bnu>dj* 

l^L  Chansarl  strongly  recommends  11  ^^ 
antidote  a  solution  of  ^  drachm  of  tanmovU 
pint  of  water,  or  a  decoction  of  |^  oz.  of  pov^tfl" 
galls  or  of  1  OS.  of  pondered  cinchona  btiki* 
a  like  quantity  of  water. 

The  following  general  characters  girea  ^ 
Professor  Bentlcy  may  enable  us  to  di<^ 
guish  the  edible  species : — 

EdOfle  Mushrooms, 

1.  Grow  in  dry,  airy  places. 

2.  Generally  white  or  browntih. 

3.  Have  a  compai^  brittle  flesh. 
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iBf«  ooloor  bj  the  action  of  the  air 

eable. 

er  Mtter,  acrid,  nor  astringent. 

Wmwmu  Muihroonu. 

initera  in  woods  and   dark  damp 

ii  bright  colours. 

I,  soft,  and  waterj. 

l>roim,  green,  or  bine  tint  when  cat 

Med  to  the  air. 

mUkj. 

Donly  powerfnl  and  disagreeable. 

rid,  astringent,  acid,  salt,  or  bitter 

ibis  subject,  an  experienced 
e  Bev.  J.  Berkeley)  says  :  **  No 
ui  be  given  for  the  determina- 
estion  whether  fungi  are  or  are 
Colour  is  quite  indecisive, 
he  most  dangerous  fungi,  and 
i  the  Agaricus  Phalloides^  are 
unpleasant  smell  when  fresh, 
ist  wholesome  may  be  extremely 
1  old.    Experience  is  the  only 

no  one  should  try  species  in- 
^h  whose  character  he  is  not 
[uainted." 

^feasor  L.  0.  Richards,  the  emi- 
,  although  no  one  was  better 
h  the  distinctions  of  fungi  than 
1  never  eat  any  mushroom  that 
raised  in  gardens  or  beds. 

^yiHu9  edulU) — Many  fatal  cases 
lave  occurred  through  eating 
often  in  people  who  had  been 
>  take  this  shellfish  habitually. 
a  refers  to  an  instance  which 
ith  in  1827,  in  which  no  fewer 
ople  were  severely  affected  and 
partaking  of  a  dish  of  mussels. 
16  with  other  kinds  of  shellfish, 
appear  more  sensitive  to  the 
iiont>f  this  fish  than  others,  and 
:  been  ascertained  to  what  the 
sts  are  to  be  attributed. 


^Um  ofMuud  (PATK5). 

matter 
r 

>•    .  .  .  •  . 

Doas  matter  and  loss  . 


1172 
2  42 

2  73 
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-The  flour  or  finely  -  powdered 
napU  nigra^  or  black  mustard ; 
imUarly  treated  of  the  Sinapis 

mustard ;  or  the  flour  of  both 

mixed. 

ard  seeds  are  of  a  yellow  colour, 
oth,  a  little  larger  than  those 
ird,  and  of  a  Kharp  biting  taste. 
>lack  mustard  are  dark  brown 
y  small,  inodorous,  and  some- 
with  a  whitish  eoating. 


White  mustard  seeds  contain  a  fixed  oil 
from  about  36  per  cent.,  a  non-volatile  acrid 
substance,  and  sulphosinapisin,  which  is  an 
organic  sulphur  compound  capable  of  crystal- 
lisation, and  supposed  to  be  the  sulphocyan- 
ate  of  a  peculiar  alkaloid  called  sinapine 
(CieHasNOg). 

Black  mustard  seeds  contain  myronate  of 
potash  (CioHjgKNSsOio)  '2  per  cent.,  and  a 
substance,  called  myrosine,  of  an  albuminous 
nature.  Both  these  are  absent  in  white 
mustard  seeds. 

Black  mustard  yields  a  volatile  oil  on  being 
moistened  with  water.  It  does  not  contain  it 
ready  formed,  but  it  is  produced  by  the  action 
of  the  myrosine  on  the  myronate  of  potash, 
which  latter  substance  breaks  up  in  the  pre- 
sence of  water  into  the  oil  of  mustard,  glucose, 
and  sulphuric  acid,  with  some  free  sulphur 
and  an  insoluble  organic  substance  derived 
from  the  myrosine.  The  volatile  oil  thus 
obtained  has  a  specific  gravity  of  1015 ;  it  has 
the  properties  and  composition  of  sulpho- 
cyanide  of  allyl  (C3H5ONS),  is  freely  soluble 
in  alcohol  and  ether,  sparingly  so  in  water, 
and  blisters  the  skin  when  applied  to  it. 

The  fixed  oil  contained  in  both  species  of 
mustard  contains  erucic  acid  (OssH4sOs). 

Neither  black  nor  white  mustard  contains 
starch. 

Manufacture— The  seeds  are  first  crushed 
between  roUers,  then  pounded  in  large  mortars. 
The  resulting  powder  is  then  passed  through 
sieves.  The  portion  in  the  first  sieve  is  called 
the  drasingif  that  which  passes  through  is 
the  impureflour  of  mustard.  The  impure  flour, 
on  being  passed  through  a  second  sieve,  yields 
the  pure  flour  of  mustard  and  a  second  quantity 
of  dressings. 

The  dressings  are  submitted  to  pressure  for 
the  sake  of  the  fixed  oil  they  contain,  which  is 
utilised  with  rape  and  other  oils. 

Structure  of  the  Seed.— The  white  mustard 
seed  is  made  up  of  the  husk  and  the  seed 
proper. 

The  hu^k  consists  of  three  membranes  : — 

1.  The  outer  membrane  is  composed  of  two 
kinds  of  large  transparent  cells,  which  Dr. 
Uassall  thus  describes  :  '*  Those  of  the  first 
kind  are  of  an  hexagonal  figure,  and  united 
by  their  edges  so  as  to  form  a  distinct  mem- 
brane, the  centre  of  each  cell  being  perforated ; 
the  colls  of  the  second  kind  occupy  the  aper- 
tures which  exist  in  the  previously-described 
cells,  and  they  are  themselves  traversed  by  a 
somewhat  funnel-shaped  tube  which  appears 
to  terminate  on  the  surface  of  the  seed.  Im- 
mersed in  water,  these  cells  swell  up  to 
several  times  their  original  volume,  occasion 
the  rupture  pf  the  hexagonal  ceUs,  and  become 
themselves  much  wrinkled  or  corrugated,  the 
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extremity  of  the  tubes  in  some  cases  being 
seen  protruding  from  the  proximate  termina- 
tion of  the  cells.  It  is  possible,  however,  that 
what  are  here  described  as  two  different  kinds 
of  cells  really  form  distinct  parts  of  the  same 
cells.**  It  is  from  these  cells  the  thick  mucilage 
obtained  by  digesting  mustard  seeds  in  water 
is  derived. 

2.  The  second  layer,  or  middle  tissue,  con- 
sists of  very  minute,  angular,  coloured  cells. 

3.  The  inner  or  third  layer  of  the  husk  con- 
sists of  a  single  layer  of  angular  cells. 

The  seed  proper  consists  entirely  of  very 
minute  oil-bearing  cells. 

The  black  mustard  in  its  structural  com- 
position only  differs  from  the  white  in  not 
containing  the  large  perforated  cells  of  the 
husk,  the  outer  membranes  consisting  of  two 
or  three  layers  of  large,  transparent,  hexagonal 
cells,  the  other  structures  being  similar  to 
those  already  described. 

Adulterations,  — Mustard  is  largely  adulter- 
ated. The  following  substances  are  gene- 
rally enumerated  as  having  been  fraudulently 
mixed  with  mustard  :  Wheat-flour,  turmeric, 
Sinapis  Arvensis,  Cayenne  pepper,  ginger,  gam- 
boge, potato-starch,  pea-flour,  radish  and  rape 
seed,  linsced-meal,  yellow  ochre,  chromate  of 
lead,  plaster-of-Paris,  and  clay. 

Of  these,  certainly  the  most  common  are 
wheat-starch  and  turmeric. 

The  organic  adulterations  may  all  be  de- 
tected by  the  microscope,  but  valuable  infor- 
mation will  also  be  afforded  by  a  chemical 
examination. 

The  analyst  should  in  all  cases  estimate 
(1)  the  total  sulphur ;  (2)  the  amount  of  fat 
or  oil ;  (3)  the  ash ;  (4)  the  soluble  ash ;  (5) 
test  for  starch ;  (6)  for  turmeric ;  (7)  test  for 
gamboge. 

The  microscopical  examination  should  pre- 
cede all  other  metliods.  The  mustard  must 
be  examined  both  by  ordinary  and  polarised 
light,  and  tested  whilst  under  the  field  of  the 
microscope  by  ai^propriate  reagents,  such  as 
iodine,  &c. 

1.  The  Total  Sulphur,  —  By  weighing  out 
about  a  gramme  of  the  dried  mustard,  and 
treating  for  Kome  time  with  fuming  nitric 
acid,  aided  at  first  by  a  gentle  heat,  the  organic 
sulphur  compounds  are  oxidised.  The  result- 
ing liquid  filters  with  ease,  especially  if  heated, 
and  the  sulphates  are  precipitated  in  the  usual 
manner  with  a  solution  of  chloride  of  barium, 
the  precipitate  thoroughly  washed,  dried,  and 
weighed.  Sulphate  of  baryta,  multiplied  by 
'13734,  =  sulphur.  Next,  a  sufficient  quan- 
tity of  the  seeils  must  be  burned  at  a  low  tem- 
perature, the  ash  dissolved  in  hydrochloric 
acid,  and  the  sulphates  of  the  ash  precipitated 
by  chloride  of  barium,  and  the  difference  be-  I 


tween  the  sulphates  of  the  ash  and  the  total 
sulphates  estimated — a  necessary  precanticni, 
since  very  frequently  mineral  solpliates  an 
fraudulently  added  to  mustard. 

The  author  found  that  white  mastard  leeds, 
ground  by  himself,  gave  as  the  meanof  lixteeo 
experiments  1*8631  per  cent,  of  total  gnlphnr 
— ^the  lowest  determination  being  1*2  per  cent., 
the  highest  2*5  per  cent.  The  mesn  qou- 
tity  of  sulphur  in  the  ash  being  '3483  per 
cent. 

Black  mustard,  oxidised  in  a  limiltf  nui- 
ner,  gave  1  per  cent,  of  total  sulphur,  vliOe 
the  ash  gave  '22  per  cent.  Thus  bUck  mu- 
tard  contains  less  sulphur  than  white  moi- 
tard. 

Many  of  the  adulterants  of  mustard  eootiia 
little  or  no  sulphur — e.g.,  rice— while,  on  the 
other  hand,  the  seeds  of  most  of  the  Crfuiftrti 
contain  it  in  considerable  quantity ;  in  other 
words,  a  deficiency  or  great  excess  of  nlpher 
is  indicative  of  adulteration,  but  a  ncmail 
quantity  is  no  certain  sign  of  purity 

2.  TheAmountofFaU—TlnBiap»i\kai»^ 
useful  when  wheat-starch  is  the  adolteratioc 
agent.  Mustard  exhausted  by  beniole  or 
ether  gives  up  a  quantity  ranging  from  331 
to  36*7  of  oil,  whilst  wheat-flour  doee  not 
contain  more  than  1*2  to  2*1  per  cent  of  cfl; 
hence  a  large  admixture  of  wheat-floor  neoef 
sarily  produces  deficiency  of  ethereal  extnct 

The  best  method  to  take  the  oil  is  to  plM 
a  small  quantity,  carefully  weighed— e.f,  t 
gramme— in  a  tube  dosed  at  one  end,  and  tmt 
it  with  about  50  cubic  centimetres  of  ether, 
corking  the  tube,  and  allowing  to  stand  o*tf 
night.  The  ether  in  the  morning  ii  pooed 
off  and  fresh  ether  added,  boiling  it  np*ith 
successive  portions  several  times  by  innuen* 
ing  the  tube  in  hot  water,  whilst  the  boQiBr 
point  is  raised  by  causing  a  certain  safe  tnM^ 
of  pressure  with  the  thumb  adapted  to  the 
open  part  of  the  tube.  In  this  way  the  whole 
of  the  oil  maybe  extracted  from  maetazd,the 
other  evaporated,  and  the  residue  dried  o^ 
weighed. 

Some  analysts  use  the  following  fonnnb  b 
order  to  determine  the  amount  of  muttudn 
an  admixture  which  the  microscope  has  iho«> 
to  mainly  or  entirely  consist  of  wheat^tf 
and  mustard : — 

X  =  amount  of  mustard,  y  =  of  oil  foiS^ 


33-9  g 
100 
36-7 


1*2  (100 -JP) 


100 

2(100-«) 


=y. 


100    ^       100 

Such  calculations  are  rough  guidei,  ^ 
should  not  be  implicitly  relied  upon. 

3  and  4.  The  ^«A.— The  ash  is  best  tik* 
by  weighing  1  or  2  grammes  into  a  plsun"* 
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■ad  burning  at  a  low  temperature.  The 
I  aah  of  dried  mnstard  averagea  5  per 
.;  the  highest  number  the  author  has 
isad  is  6-3  per^cent,  the  lowest  5-088 
sen!  The  ash  of  mustard  in  its  natural 
>  is  from  4  to  4*5  per  cent.  Of  this  ash 
at  least  is  soluble  in  water;  in  other 
is,  the  ash  of  mustard  consists  of  30 
sper  cent,  soluble,  70  parts  insoluble  in 
ff. 

be  Tslue  of  taking  the  percentage  of  ash 
eat ;  for  if  it  be  above  5  *5  per  cent. ,  mineral 
fcer  is  certainly  present;  if  below  4  per 
m,  it  indicates  some  organic  adulterant, 
I  ts  wheat-flour,  which  possesses  a  very 
n  smount  of  saline  matter.  The  great 
Kj  in  the  determination  of  ashes  is  incom- 
ii  ignition.  A  true  ash  does  not  lose  weight 
M  leignited,  nor  does  it  contain  any  appre- 
)ls  q[iiantity  of  carbon. 
.  SUtrdL — Mustard,  if  pure,  contains  no 
«^;  hence  if  treated  with  iodine,  and  no 
•  coloration  is  produced,  this  negative 
iH  excludes  a  great  variety  of  adultera- 
■i  By  the  use  of  a  volumetric  solution 
tedi  a  very  good  idea  of  the  amount 
idnuxture  may  be  formed.  The  method 
bs  employed  is  very  similar  to  ne$slerU' 
\  Two  glass  cylinders  are  taken,  one  con- 
ibf  a  known  quantity  of  the  mustard  to 
•umined,  diffused  through  water ;  to  this 
idded  a  little  iodine,  and  the  blue  colour 
ieh  is  produced  exactly  imitated  by  the 
BtioD  of  the  same  quantity  of  iodine  to  an 
■1  eolnmn  of  water  in  the  other  cylinder, 
ImnBiDg  in  the  standard  starch  solution 
■  a  burette  until  the  same  or  a  similar 
ill  produced. 

t  Twmaie, — ^Turmeric  may  be  readily  re- 
{■M  by  the  microscope,  but  there  are  also 
■e  veiy  good  special  chemical  tests.  One 
ttese  is  based  upon  the  fact  that  the  seeds 
^  Uack  and  white  mustard  yield  a  yellow 
^vring  matter,  soluble  in  spirits  of  wine, 
'vidof  fluorescence ;  while,  on  the  contrary, 
nMrie  is  strongly  fluorescent:  hence  an 
vlwUe  solution  of  mustard,  if  fluorescent, 
■vttm  to  be  adulterated. 
Ris  alooholio  solution  may  be  placed  in  a 
'^tobe  and  held  vertically  in  water  con- 
ned in  a  glass  blackened  internally.  If  the 
Krrer  now  slightly  inclines  the  top  from 
)  window  and  looks  from  above,  outside  the 
^tnbe,  the  least  bit  of  green  fluorescence 
1  be  readily  observed.— (Stokes.) 
^  itill  easier  method  is  that  of  passing  a 
^  castor  oil  through  adulterated  mustard 
%  filter.  The  oil,  if  turmeric  be  present, 
**!  a  very  distinct  gn^^en  colour.  The  above 
t  vill  detect  a  mere  trace  of  turmeric, 
bother  excellent  method  is  to  mix  a  little 


mustard  with  two  or  three  times  its  volume 
of  methylic  alcohol,  to  filter  the  liquid,  and 
evaporate  to  dryness  in  a  porcelain  capsule 
containing  a  small  piece  of  filtering  -  paper 
about  the  size  of  a  sixpence.  When  the  eva- 
poration is  completed,  the  paper  is  mois- 
tened with  a  strong  solution  of  boric  acid 
and  dried.  If  turmeric  be  present,  the  paper 
takes  a  reddish  colour ;  if  it  then  be  treated 
with  a  solution  of  potash  or  soda,  there  is  a 
play  of  colours,  among  which  green  and  purple 
predominate.  A  still  further  confirmation  may 
be  obtained  by  adding  a  drop  of  hydrochlorio 
acid,  which  produces  a  red  orange-green  colour, 
turned  by  excess  of  an  alkali  to  green  and 
blue.— (Allen.) 

7.  Oambogt. — The  same  process  as  the  last 
will  detect  gamboge.  The  little  bit  of  filter^ 
paper  treated  with  caustic  soda  turns  a  bright 
red ;  with  hydrochloric  acid,  a  yellow  colour  is 
produced. 

All  mineral  adulterations  will  be  found  in 
the  ash. 

The  oil  or  essence  of  mustard  is  not  unfre- 
quently  adulterated.  If  pure,  it  should  be  of 
the  specific  gravity  already  mentioned,  and  its 
boiling-point  be  298**  F.  (112*  C.)  One  part 
of  oil  of  mustard  mixed  with  four  parts  of 
water  and  sixteen  of  alcohol  gives  a  clear 
solution. 

The  pure  essence  takes  a  very  light  yellow 
when  mixed  with  fifteen  to  twenty  times  its 
volume  of  concentrated  sulphuric  acid ;  but  if 
the  essence  is  mixed  with  others,  a  red  colour 
is  formed,  more  or  less  strong,  according  to  the 
extent  of  adulteration. 

The  adulterations  which  have  been  actually 
discovered  in  the  essence  apx>ear  to  be  alcohol, 
sulphide  of  carbon,  petroleum  oil,  castor  oil, 
and  essence  of  cloves. 

Mtttton— ^M  Meat. 

Mutual  Aid  Societies  (syn.  FriewUy 
Societies) — ^The  largest  of  these  societies  are 
the  "  Manchester  Unity  of  Oddfellows  "  and 
the  **  Ancient  Order  of  Foresters ; "  but  there 
are  many  others  established  for  the  same 
purpose— viz.,  of  supporting  their  members 
when  sick,  and  providing  medical  attendance. 
Of  late  years,  in  large  towns,  numerous  clubs 
have  amalgamated  together,  fomung  large 
societies,  united  for  no  other  purpose  than 
that  of  employing  one  medical  man,  who  de- 
votes his  whole  time  to  the  care  of  the  mem- 
bers and  their  families. 

All  clubs,  amalgamated  societies,  &c.,  which 
keep  a  record  of  their  sick  may  be  utilised  by 
sanitary  authorities  in  giving  notice  of  epi- 
demic disease,  &c.,  among  their  members ;  this 
they  would  do  the  more  readily,  as  it  is  the 
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interest  of  the  clubs  to  keep  their  members 
healthy.  Friendly  societies  were  subjected  to 
slight  control  in  1793,  and  other  Acts  were 
passed  in  1855, 1858,  and  1860. 


Myooala  Siidooar«iil~Afangoiddiieue 
of  the  valves  of  the  heart,  described  by  Wi&ge 
of  Christiania,  1869.  Sie  Baoiebu;  Bag- 
TEBom,  Origin  of  Dissabe. 


N. 


Neasler  Test.— The  most  delicate  test 
for  ammonia  or  its  salts  known.  It  is 
an  aqueous  solution  of  iodide  of  potas- 
sium, saturated  with  biniodide  of  mercury, 
and  rendered  powerfully  alkaline  with  potash. 
It  is  prepared  as  follows  :  35  grammes  of 
iodide  of  potassium  are  dissolved  in  a  small 
quantity  of  distilled  water ;  a  saturated  solu- 
tion of  bichloride  of  mercuiy  is  now  added, 
little  by  little  ;  a  red  precipitate  appears, 
which  almost  immediately  is  dissolved.  In 
continuing  to  add,  a  point  is  at  last  reached, 
when  the  precipitate  commences  to  be  in- 
soluble. Sufficient  corrosive  sublimate  has 
then  been  added.  The  liquid  is  now  filtered, 
and  to  the  filtrate  120  grammes  of  caustic  soda 
(or  160  grammes  of  potash)  are  added  in  strong 
aqueous  solution.  The  liquid  is  then  diluted 
so  as  to  measure  a  litre.  Lastly,  5  cubic  centi- 
metres of  a  saturated  solution  of  bichloride  of 
mercury  are  added.  This  makes  the  Nessler 
solution  clear  rapidly,  and  also  imparts  to  it 
sensitiveness  of  reaction.  The  liquid  now 
deposits  a  sediment  if  allowed  to  stand,  and 
the  clear  liquid  should  be  decanted  off  into  a 
stock-bottle  well  corked  and  of  large  size. 
From  this  stock-bottle  a  little  can  be  put  in  a 
smaller  one  for  immediate  use,  as  frequent 
opening  spoils  it  by  rendering  it  turbid. 

If  the  Nessler  reagent  be  added  to  a  liquid 
containing  a  very  minute  quantity  of  am- 
monia, a  light  yellow,  a  dark  yellow,  or  a 
browii  coloration  is  produced,  according  to  the 
quantity  of  ammonia  present.  If  there  is  a 
larger  quantity  of  ammonia,  there  is  a  pre- 
cipitate formed.  This  precipitate  has  the 
composition  of  RgsNIHgO.  It  is  hydrargo- 
ammonium  iodide,  or  ammonium  in  which  four 
atoms  of  hydrogen  are  displaced  by  two  of  mer- 
cury. By  multiplying  the  weight  of  the  pre- 
cipitate by  -03041— viz.,  ^/y— the  weight  of  the 
ammonia  is  obtained.  It  is,  however,  by  the 
colorimetric  method  that  ammonia  is  usually 
measured  for  health  purposes.  {See  Water.) 
By  this  method  "  the  Nessler  test  is  capable 
of  indicating  less  than  ^J^^  milligramme  of 
ammonia  dissolved  in  100  cubic  centimetres 


of  distilled  water — ^being  one  part  of  unmoitt 
in  20,000,000  parts  of  water.  And  immoiDi 
admits  of  concentration.  ^^  miUignouMof 
ammonia  dissolved  in  two  litres  of  viks 
would  for  the  most  part  pass  into  tbe  M 
100  cubic  centimetres  of  distillate,  if  tlntvo 
litres  of  water  were  distilled. 

*'  In  this  yrsLy,  therefore,  ammonia  miylM 
detected  when  the  quantity  is  j^  inilligTMil 
in  two  litres  of  water,  or  1  part  of  ammoBi 
in  200,000,000  parts  of  water.  And  even  tidi 
statement,  surprising  though  it  may  seem,  ii 
an  under-statement  of  the  delicacy  of  thi 
test."  —  (Water-AnalyuB,  by  Wazddyn  iid 
Chapman.) 

Mlooiiiia,  mootiae  (CioHuNj)  {n^» 
Nicotia)  —  A  volatile  base  discovered  faf 
Reiman  and  Posselt,  and  found  in  the  lean% 
root,  and  seeds  of  the  tobacco  plant.  It  ii  a 
colourless,  volatile,  liquid  alkaloid,  with  M 
acrid  odour  and  an  acrid  burning  taste.  Ai 
vapour  has  the  odour  of  tobacco,  and  11 0" 
tremely  irritating.  It  restores  the  blue  edNt 
of  reddened  litmus,  and  renders  tvnMOi 
brown.  It  boils  and  undergoes  deoompoakiai 
at  482''  F.,  but  does  not  solidify  at  W  F. 

The  peculiarity  of  this  alkaloid  is  that  it  !i 
soluble  in  water  and  ether.  In  many  of  8i 
reactions  it  resembles  ammonia.  It  ii  i* 
energetic  poison,  almost  equalling  in  acting 
hydrocyanic  acid,  for  a  single  drop  wiU  kill  a 
large-sized  dog.  Two  cases  of  poisooiiig  ^ 
nicotine  are  alone  on  record.  Count  Boeaivi 
especially  prepared  it  for  the  porpcm  of 
poisoning  his  wife's  brother,  Goti** 
Fougnies ;  and  it  was  also  used  for  a  ioiddil 
purpose  by  an  English  chemist,  and  yamk 
fatal  in  less  than  five  minutes. 

Grood  Vix^ginia  and  Kentucky  tobaooo  dnil 
at  212°  F.  contains  from  6  to  7  per  eeai  of 
nicotina,  Havana  tobacco  (dgais)  leas  tkift 
2  per  cent.— (SoHLOEsiNO.) 

"  Nicotine  is  present  in  some  eigin  in  ike 
proportion  of  about  4  per  cent.,  but  the  snob 
derived  from  them  contains  none.  Saa& 
quantities  of  sulphide  and  cyanide  cf  aB> 
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loiim  wtra  found  in  the  smoke.  Snuff 
^from  -04  to  -06  per  cent,  of  nicotmA.** 
Ala.  d'Hyg.,  1873,  i  p.  436.    Qaoted  by 

not.) 

h,  finil  Heubel  of  SJew,  a  noted  nniver- 
'  inKiusuui  Poland,  after  some  exhaustive 
aidMs  into  this  subject,  arrives  at  the 
yviDgeonclusiona  (Gentralblatt,  October  5, 

():•- 

Nicotine  is  certainly  contained  in  tobacco 
ks. 

It  exists  in  the  smoke,  for  the  most  part, 
■It  of  the  alkaloid. 

In  the  working  of  tobacco  smoke,  both 
I  the  human  and  brute  organisms,  an 
ilial  share  in  the  effect  is  taken  by  the 
Has  ingredient  of  the  smoke. 
Id.— A  solution  of  nicotina  in  hydrochloric 
affords  with  chloride  of  gold  a  reddish- 
nr,  curdy  precipitate ;  with  chloride  of 
Moa,  a  crystalline  yellow  precipitate ;  and 
ited  with  hydrochloric  acid,  a  violet  colour 
todoeed.  But  the  most  characteristic 
ipttate  ia  that  which  nicotine  produces 
eocruaife  sublimate.  Even  so  small  a 
im  as  f  ^  grains  of  nicotine  will  yield 

•  oystala,  if  treated  with  an  aqueous 
ion  of  corrosive  sublimate.  The  only 
r  alkaknd  with  which  this  reagent  pro- 

•  a  erjfdaUine  precipitate  is  strychnine, 
^  forms  of  the  crystals  are  entirely 
nbI.  The  amount  of  ammonia  evolved, 
IS  deaoribed  in  article  Alkaloids,  will 
fiatinguiah  nicotine  from  other  substances 
■ilar  appearance.  See  Alkaloids,  To- 
a 

ilTO  {IfiinUe  ofPotana)—8u  Potassa. 


{Eetenee  of  Merbane) 
liiKOt)— This  substance  is  prepared  by 
lag  benzole  with  strong  fuming  nitric 
with  heat.  After  the  violence  of  the 
ion  is  over,  the  liquid  is  diluted  with 
r,  and  the*heavy  oily  fluid  which  separates 
Isetad,  washed,  and  dried, 
is  of  a  yellowish  colour ;  smells  of  bitter 
■ds;  is  insoluble  in  water,  and  is  little 
bd  by  reagents.  It  boiU  at  415*"  F. ; 
ie  gravity,  1*209. 
tr»>ben8ol^nias  some  antiseptic  proper- 

a  piece  of  lean  meat  suspended  in  its 
IT  was  preserved  perfectly  fresh  for  over 

days. 

is  substance  ia  largely  employed  as  a 
Itute  for  the  essential  oil  of  bitter 
tda  in  perfumery  and  confectionery,  and 
iw  taken  its  place  among  narcotic  poisons. 

I.  Yofal  and  Ealenberg  (Tierteljahraschrift  far 
tL  Med.,  1871,  ziv.  p.  249)  have  arrived  at 
tt  ocmclnsions.  The  results  of  their  investiga- 
ra  given  in  article  on  Tobaooo. 


See  Oaspeb,  Vierteljahrsschrift,  b.  xvi  p.  1 ; 
Guy's  Hospital  Beports,  October  1864,  pw 
192 ;  and  Ann.  d*Hyg.,  1873,  L  p.  444. 

According  to  Letheby,  its  poisonous  pro* 
perties  depend  on  aniline,  which  it  is  capable 
of  being  converted  into  by  the  animal 
organism.    For  tests,  &c.,  see  Anilins. 

INitrc^pen  —  An  elementary  gaseous  sub- 
stance discovered  by  Rutherford  in  1722,  and 
found  to  be  a  constituent  of  the  atmosphere 
by  Lavoisier,  1755.  Its  relative  weight  is  14, 
and  its  observed  specific  gravity  is  '9713. 
It  forms  four-fifths  of  the  bulk  of  the  atmo- 
sphere ;  is  an  essential  component  of  animal 
substances,  of  gluten,  of  the  alkaloids,  of 
ammonia,  and  of  various  vegetable  and  com- 
mercial products. 

Nitrogen  is  a  colourless,  tasteless,  inodor- 
ous gas,  which  as  yet  has  resisted  all  efforts  to 
liquefy  it.  It  is  neither  a  supporter  of  com- 
bustion nor  a  combustible  body  itself.  In 
fact,  alone  and  uncombined,  ifc  appears  a  very 
inert  substance,  yet  in  combination  it  plays 
an  extremely  important  and  active  part  in  the 
universe. 

Nitrogen  in  food,  in  some  form  or  other, 
is  absolutely  necessary  to  life,  the  quantity 
required  by  man  being,  according  to  Dr. 
Parkes,  316  grains  daily.  The  functions  of 
nitrogenous  matters  are  to  construct  and 
repair  tissue,  but  it  is  probable  that  they 
have  other  duties  to  perform  of  an  assimila- 
tive, respiratory,  and  force-producing  quality. 

Nitrogen,  Estimation  of.— The  estimation 
of  nitrogen  is  frequently  required  by  the 
hygienist  or,  analyst.  The  nitrogen  in  a  great 
variety  of  organic  liquids— such  as  tea,  milk, 
beer,  wine,  urine,  sewage,  &c.— may  be  readily 
estimated  by  the  processes  given  under  Am- 
monia, Water-Analysis,  &c. 

For  solids  the  best  process  is  most  decidedly 
that  of  Dumas.  A  combustion-tube  about  70 
centimetres  long,  and  sealed  at  one  end,  is 
taken.  First,  a  layer  of  bicarbonate  of  soda 
12*15  centimetres  long  is  introduced,  then  a 
layer  of  oxide  of  copper  4  centimetres  long; 
this  is  followed  by  an  intimate  mixture  of 
an  accurately  -  weighed  portion  of  the  sub- 
stance (*3  to  "6  grammes)  with  oxide  of 
copper,  then  a  layer  of  pure  oxide,  and  lastly 
a  layer  of  copper  turnings  about  15  centi- 
metres long.  A  delivery-tube  is  attached  to 
this,,  and  the  end  is  inserted  in  an  inverted 
graduated  cylinder  filled  two -thirds  with 
mercury,  one-third  with  strong  solution  of 
potash.  The  operation  is  conducted  as  fol- 
lows: First,  all  air  is  expelled  by  heating 
the  posterior  end  of  the  tube  containing  the 
bicarbonate.  When  it  is  found  all  bubbles 
are  absorbed  by  a  solution  of  potaah,  the 
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-cylinder  filled,  as  before  described,  is  placed 
over  the  delivery -tube,  and  the  actual  opera- 
tion commenced  by  heating  the  anterior  end 
of  the  tube  first,  and  then  going  gradually  back- 
ward until  the  whole  tube  is  red-hot.  The 
nitrogen  in  the  cylinder  after  the  operation  is 
finished  is  ultimately  measured  over  water, 
with  corrections  for  temperature,  pressure, 
and  tension  of  aqueous  vapour.  There  are 
many  other  processes ;  the  above  are  the  most 
convenient. 

NltroQB  Oxide  {Protoxide  of  NUrofjen, 
Lnuffhinff-OcUy  Nitrogenii  protoxydum)  (N^O 
=44)— Theoretic  specific  gravity,  1*5238;  ob- 
served specific  gravity,  1*527. 

Nitrous  oxide  is  a  transparent  colourless  gas 
with  a  faint  sweetish  smelL  100  volumes  of 
water  at  32*'  dissolve  130  of  the  gas ;  at  69**, 
77  volumes  ;  and  at  75°  only  60  volumes.  It 
boils  at  about  - 126**,  and  may  be  frozen  into 
a  transparent  solid  at  about  - 150^.  It  sup- 
ports the  combustion  of  many  bodies  with  a 
brilliancy  resembling  that  which  they  exhibit 
when  burning  in  oxygen,  and  may  be  dis- 
tinguished from  this  gas  by  its  considerable 
solubility  in  water.  Its  most  remarkable 
property  is  its  action  on  the  system  when 
inspired.  Soon  after  its  discovery,  Sir  Hum- 
phrey  Davy  proved  that  when  mixed  with 
air  it  might  be  breathed  without  danger  to 
life.  A  few  deep  inspirations  were  usually 
succeeded  by  a  pleasing  state  of  excitement, 
attended  often  with  an  irresistible  propensity 
to  uncontrollable  laughter,  which  soon  sub- 
sided, without  being  followed  by  depression 
or  languor. 

Sir  H.  Davy,  in  one  of  his  early  experiments, 
inhaled  with  safety  5  gallons ;  and  it  is  said 
that  from  4  to  12  gallons  might  be  breathed 
without  danger.  Like  chloroform  or  ether,  it 
produces  temporary  insensibility  to  pain,  and 
ia  now  extensively  employed  as  an  anaesthetic  in 
dental  surgery.  When  affections  of  the  heart, 
lungs,  or  brain  are  present,  it  should  never 
be  employed.  For  such  operations  as  the 
drawing  of  teeth,  &c.,  nitrous  oxide  is  a  use- 
ful and  a  comparatively  safe  anaBsthetic  ;  but 
experience  has  shown  that  the  keeping  of  an 
individual  under  its  influence  for  any  time  is 
attended  with  danger,  hence  it  is  seldom  em- 
ployed for  inroducing  insensibility  during  the 
more  imx)ortAnt  hospital  operations. 

Considering  how  extensively  it  is  used,  the 
deaths  resulting  from  its  employment  are<!om- 
l>aratively  few.  The  first  case  that  attracted 
any  particular  attention  was  that  of  a  lady 
at  Exeter,  who  inhaled  about  6  gallons  of 
nitrous  oxide  in  order  to  annul  pain  during 
the  extraction  of  a  molar  tooth.  Shortly 
^ier,  insensibility  came  on,  the  face  became 


livid,  the  features  began  to  swell,  the  toogni 
protruded,  and  in  spite  of  every  effect  to 
restore  her,  she  breathed  two  or  thiee  tiiMi, 
and  then  the  pulse  stopped. 

Dr.  Johnson  has  pointed  out  that  the  eoi- 
vulsions  produced  by  this  gas  are  aoilogou, 
if  not  identical,  with  those  of  epilepij;  umI 
according  to  the  recent  experimeDts  of  MX. 
Joylet  and  Blanch  (Archives  de  Phjaologie, 
JuiUet  1873),  this  gas  when  breathed  opentei 
fatally  by  producing  pure  asphyxia.  The  it- 
sensibility  which  is  a  result  of  bretthiogtfae 
gas,  is,  in  their  view,  owing  to  the  non-oxy* 
genation  of  the  blood.  It  is  dissolved  intlie 
blood,  and  circulated  with  it,  the  Uood  not 
having  the  power  to  separate  the  combiBed 
oxygen  from  it.  According  to  these  phjBob* 
gists,  the  anaesthetic  state  produoed  I7  tUi 
gas  is  owing  to  temporary  asphyxia,  which,  ii 
proportion  to  its  duration  and  the  time  fm 
which  air  is  cut  off,  may  end  in  reeoray « 
death.  There  is  not  only  a  drcolationof  •* 
aerated  blood,  but  this  liquid  containing  Ai 
nitrous  oxide  in  solution  may  produce  MM 
direct  effect  on  the  nerve-centres.— <TiTLQ&) 

In  the  second  report  of  the  joint  committii 
of  the  Odontological  Society  on  the  actioi  d 
nitrous  gas  (October  1872)  it  is  stated:  "ii 
to  the  mode  of  death,  it  is  oertam  tint  Ai 
respiration  stops  in  fatal  cases  in  dofs  betel 
the  heart  ceases  to  beat.  The  gss  sctevpti 
the  nervous  centres,  controUing  the  reepintaj 
act ;  hence  the  value  of  artificisl  reqiinti* 
and  electricity,  should  death  be  impendii^' 


Noiioes— The  Public  Health  Act 
very  full  and  explicit  directions  as  to  the  is^ 
ing  and  delivery  of  notices. 

Notices,  orders,  and  other  sneh  dotuMi^ 
under  the  Public  Health  Act  may  bt  isvi^ 
ing  or  print,  or  partly  in  writing  and  ptf^T^ 
print ;  and  if  the  same  require  autheatieeti^ 
by  the  local  authority,  the  signature  then* 
by  the  clerk  to  the  local  authority  or  thdr*^ 
veyor  or  inspector  of  nuisances  shall  bei^ 
dent  authentication.— (P.  H.,  s.  2G6.) 

Notices,  orders,  and  any  other  docM*'' 
required  or  authorised  to  be  served  under  ii 
said  Act  may  be  served  by  delivering  the  a* 
to  or  at  the  residence  of  the  person  tovhi* 
they  are  respectively   addressed,  or  ^^ 
addressed  to  the  owner  or  occupier  d  f^ 
mises,  by  delivering  the  same  or  a  tr«i  ^ 
thereof  to  some  person  on  the  premiM  *' 
there  is  no  person  on  the  premises  whocnN 
so  served,  by  fixing  the  same  on  lopt^ 
spicuous  part  of  the  premises ;  they  W  ** 
be  served  by  post  by  a  prepaid  letttf,  «"• 
served  by  post,  shall  be  deemed  to  htv*^^ 
served  at  the  time  when  the  letter  eontsi^ 
the  same  would  be  delivered  in  the  v^f^ 
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*<tf  pott,  and  in  proving  such  serrice  it 
he  foiBcient  to  prove  that  the  notice, 
or  other  document  was  properly  ad- 
1  and  pat  into  the  poet, 
notice  reqmred  to  he  given  to  the 
or  oeenpier  of  any  premiaes  may  he 
led  hj  the  description  of  the  ** owner" 
npier  "  of  the  premises  (naming  them) 
Mt  ai  which  the  notice  is  given,  with- 
ther  name  or  description. — (P.  H.,  s. 

»  haa  hitherto  been  some  practical  in- 
eaoe  in  the  absence  of  precise  direc- 
to  whom  the  notice  should  be  served 
le  matter  of  ordinary  nuisances.  The 
ig  is  a  summary  of  the  action  which 
taken  by  the  local  authority  or  their 
in  this  matter : — 

ximgthe  Drainage  of  ffotuei.— Notice 
ghnm  to  the  owner  or  occupier,  but  in 
the  &ilure  of  either  to  comply,  and 
botity  having  to  do  the  work,  the  ez- 
lOs  on  the  otoner.— {P.  H.,  s.  23.) 
leteiit  Privy  Accommodation,  —  The 
pooedure  as  under  the  23d  section. — 
B.  96,  37.) 

Vmnnng  and  Whitewaahing  of  Houses. 

e  to  the  owner  or  occupier.  The  person 

B  the  notice  is  served  is  liable  to  a 

if  it  is  not  complied  with.— (P.  H., 

tewtoval  of  Manure  or  FiUh,  <lre.,  in  an 
DiairieL — Notice  to  be  served  on  the 
o  whom  the  manure  belongs,  or  to  the 
r  of  the  prenuses  whereon  it  exists.  If 
in  authority  have  to  remove  it  them- 
I16  expense  of  removal  falls  upon  the 
f  the  manure,  &c,  or  the  occupier  of 
miaea,  or  where  there  is  no  occupier, 
«r  of  the  premises. — (P.  H.,  s.  49.) 
c  ease  of  nuisances,  notice  is  to  be 
tptm  the  person  causing  or  permitting 
«nee  to  remain,  or  if  he  cannot  be 
n  the  owner  or  occupier  of  the  pre- 
i  which  the  nuisance  arises ;  but  if  the 
)  arises  from  the  want  or  defective 
ition  of  any  structural  convenience, 
)  there  is  no  occupier,  notice  is  to  be 
n  the  owner.—  (P.  H.,  s.  94.) 
case  of  houses,  Ac,  requiring  disinfec- 
kioe  is  to  be  given  to  the  owner  or 
;  and  in  case  of  non-compliance,  the 
n  whom  the  notice  is  served  is  liable 
ties,  and  the  expenses  of  the  authority 
he  necessary  works  fall  upon  that 
[with  certain  exceptions  in  case  of 
. — (P.  H.,  s.  120.)  See  Disinfection. 
n  160  of  the  Public  Health  Act 
lat  alterations  under  the  69th,  70th, 
i  sections,  directions  under  the  73d 
and  orders  under  the  74th  section,  of 


the  Towns  Improvement  Clauses  Act,  may 
at  the  option  of  the  urban  authority  be  served 
on  owners  instead  of  occupiers,  or  on  owners 
as  well  as  occupiers. 

For  forms  of  notices  for  the  abatement  of 
nuisances  and  for  the  construction  of  sewers, 
see  Nuisances,  Sewebs  ;  see  also  Obdebs. 

Noadous  Trades  —  See  Nuisances  ; 
Tbades,  Injubious  ;  Tbades,  Offensive,  &c. 

Nuisaiioe  Znspootor— See  Inspectob  of 
Nuisances. 

Nuisanoes— The  following  are  the  defini- 
tions of  nuisances  by  eminent  legal  authori- 
ties. Blackstone  says  :  *'  Nuisance,  nocumen- 
tum,  or  annoyance,  signifies  anything  which 
workethl  hurt,  inconvenience,  or  damage. 
And  nuisances  are  of  two  kinds— pu6/u;  or 
common  nuisances,  which  affect  the  public, 
and  are  an  annoyance  to  all  the  king's  sub- 
jects— for  which  reason  we  must  refer  them 
to  the  class  of  public  wrongs  or  crimes  and 
misdemeanours ;  ^xidi  private  nuisances,  which 
are  the  objects  of  our  present  consideration, 
and  may  be  defined,  anything  done  to  the 
hurt  or  annoyance  of  the  lands,  tenements, 
or  hereditaments  of  another.  '*  *  *  Common  nui- 
saoces  are  a  species  of  offences  against  the 
public  order  and  economical  regimen  of  the 
State ;  being  either  the  doing  of  a  thing  to 
the  annoyance  of  all  the  king's  subjects,  or 
the  neglecting  to  do  a  thing  which  the  common 
good  requires.  Common  nuisances  are  all 
those  kinds  of  nuisances  (such  as  offensive 
trades  and  manufactures)  which,  when  in- 
jurious to  a  private  man,  are  actionable,  and 
when  detrimental  to  the  public,  pimishable 
by  public  prosecution,  and  subject  to  fine 
according  to  the  quantity  of  the  misdemean- 
our; and  particularly  the  keeping  of  hogs 
in  any  city  or  market-town  is  indictable  as  a 
public  nuisance" — (Blackstone.) 

According  to  Lord  Mansfield,  to  constitute 
a  nuisance  it  is  enough  that  the  matter  com- 
plained of  renders  the  enjoyment  of  life  and 
property  uncomfortable. 

There  is,  however,  a  difference  between  a 
nuisance  at  common  law  and  a  nuisance  under 
the  Sanitary  Acts,  for  a  nuisance  under  the 
Sanitary  Acts  must  he  one  which  is  injurious  to 
health.  See  Great  Western  Bailway  Company 
V.  Bishop,  41  L.  J.  M.  C,  120 ;  L.  R.,  7. 

It  is,  of  course,  obvious  that  this  interpre- 
tation renders  action  extremely  difiicult  under 
the  Sanitary  Acts,  as  in  a  great  majority  of 
nuisances  what  is  or  is  not  injurious  to  health 
is  a  mere  matter  of  opinion. 

There  are,  however,  certain  things  distinctly 
specified  as  nuisances  in  the  Public  Health 
Act,  such  as  accumulations  of  filth,  foul 
ditches,  dirty  premises,  ko. 


Nxn 


(404) 


Nin 


The  followicg  are  the  chief  provisions  of  the 
Public  Health  Act  relative  to  nuisances : — 

D^nition  of  Nuisances.— 1,  Any  premises 
in  such  a  state  as  to  be  a  nuisance  or  in- 
jurious to  health : 

2.  Any  i>ooI,  ditch,  gutter,  watercourse, 
privy,  urinal,  cesspool,  drain,  or  ashpit  so 
foul  as  to  be  a  nuisance  or  injurious  to 
health : 

3.  Any  animal  so  kept  as  to  be  a  nuisance 
or  injurious  to  health : 

4.  Any  accumulation  or  deposit  which  is  a 
nuisance  or  injurious  to  health : 

5.  Any  house  or  part  of  a  house  so  over- 
crowded as  to  be  dangerous  or  injurious 
to  the  health  of  the  inmates,  whether  or 
not  members  of  the  same  family : 

6.  Any  factory,  workshop,  or  workplace 
(not  already  under  the  operation  of  any 
general  Act  for  the  regulation  of  factories 
or  bakehouses)  not  kept  in  a  cleanly 
state,  or  not  ventilated  in  such  a  manner 
as  to  render  harmless  as  far  as  practicable 
any  gases,  vapours,  dust,  or  other  impuri- 
ties generated  in  the  course  of  the  work 
carried  on  therein  that  are  a  nuisance  or 
injurious  to  health,  or  so  overcrowded 
while  work  is  carried  on  as  to  be  danger- 
ous or  Injurious  to  the  health  of  those 
employed  therein : 

7.  Any  fireplace  or  furnace  which  does  not 
as  far  as  practicable  consume  the  smoke 
arising  from  the  combustible  used  in  such 
fireplace  or  furnace,  and  is  used  for  work- 
ing engines  by  steam,  or  in  any  mill,  fac- 
tory, dyehouse,  brewery,  bakehouse,  or 
gaswork,  or  in  any  manufacturing  or  trade 
process  whatsoever ;  and 

Any  chimney  (not  being  the  chimney  of  a 
private    dwelling-house)  sending    forth 
black  smoke  in  such  quantity  as  to  be  a 
nuisance, 
shall  be  deemed  to  be  nuisances  liable  to  be 
dealt  with  summarily  under  the  Public  Health 
Act:  Provided — 
First.  That  a  x)enalty  shall  not  be  imx)osed 
on  any  i)erson  in  respect  of  any  accumula- 
tion or  deposit  necessary  for  the  effectual 
carrying  on  any  business  or  manufacture 
if  it  be  proved  to  the  satisfaction  of  the 
court  that  the  accumulation  or  deposit 
has  not  been  kept  longer  than  is  necessary 
for  the  purposes  of  the  business  or  manu- 
facture, and  that  the  best  availsble  means 
have  been  taken  for  preventing  injury 
thereby  to  the  public  health : 
Secondly.  That  where  a  person  is  summoned 
before  any  court  in  respect  of  a  nuisance 
arising  from  a  fireplace  or  furnace  which 
does  not  consume  the  smoke  arising  from 
the  combustible  used  in  such  fireplace  o 


furnace,  the  court  may  hold  thatno  onit- 

ance  is  created  within  the  meamngoltiiii 

Act,  and  dismiss  the  complaint,  if  it  v 

satisfied  that  such  fireplace  or  fusiee  ii 

constructed  in  such  manner  as  to  eoonns 

as  far  as  practicable,  having  regard  to  tin 

nature  of  the  manufacture  or  titde,  iH 

smoke  arising  therefrom,  and  tlist  ndi 

fireplace  or  furnace  has  been  etrefdlf 

attended  to  by  the  perKm  hm^  tke 

charge  thereof.— (P.  H.,  s.  91.) 

The  Duty  of  the  Local  AtUkorUy  to  impti, 

<t*c. — It  shall  be  the  duty  of  every  loesl  aothfl^ 

ity  to  cause  to  be  nuule  from  time  to  tim 

inspection  of  their  district,  with  a  viev  to 

ascertain  what  nuisances   exist  csllia;  for 

abatement  under  the  powers  of  the  Fobfio 

Health  Act,  and  to  enforce  the  pnmnaii  d 

the  said  Act  in  order  to  abate  the  mim;  il» 

to  enforce  the  provisions  of  any  Act  ib  fem 

within  their  district  requiring  firepIsMf  vi 

furnaces  to  consume  their  own  smoke.—^.  H-t 

s.  92.) 

Information  of  Kuisancei. — ^Informstifls*' 
any  nuisance  under  the  said  Act  in  the  diitrirt 
of  any  local  authority  may  be  given  to  M^ 
local  authority  by  any  person  aggrieved  tkor 
by,  or  by  any  two  inhabitant  houtehoUoi 
of  such  district,  or  by  any  officer  of  sncb  •>' 
thority,  or  by  the  relieving  officer,  or  17«7 
constable  or  officer  of  the  police  force  d9^ 
district.— (P.  H.,  s.  93.) 

On  the  receipt  of  any  Information  reipflctiiC 
the  existence  of  a  nuisance,  the  locsl  st^ 
ity  shall,  if  satisfied  of  the  existODMO^* 
nuisance,  serve  a  notice  on  the  penKm  liyi^ 
act,  default,  or  sufferance  the  nuisvm  «■■ 
or  continues,  or,  if  such  person  osnot^ 
found,  on  the  owner  or  occupier  of  tht  !■** 
mises  on  which  the  nuisance  arises,  nqi>^ 
him  to  abate  the  same  within  a  timet**' 
specified  in  the  notioe,  and  to  exeeoteii* 
works  and  do  such  things  as  may  be  Beefl*9 
for  that  purpose :  Provided — 
First.  That  where  the  nuisance  sriiai&^ 
the  want  or  defective  constmetioBofii^ 
structural  convenience,  or  whtrs  tb**' 
no  occupier  of  the  premises,  notke  tf^ 
this   section   shall   be    served  «  ^ 
owner: 
Secondly.  That  where  tiie  persoB  f^^ 
the  nuisance  cannot  be  found,  laditii 
clear  that  the  nuisance  does  wjlii^'^ 
continue  by  the  act,  default,  or  ssfA** 
of  the  owner  or  occupier  of  the  p«*** 
the  local  authority  may  themselvw  ^ 
the  same  without  further  order. -i?*^ 
S.94.) 
Procedure  on  Failure  to  complff  wA^f^ 
— If  the  person  on  whom  a  nobee  to  ^'*** 
nuisance  haa  been  aerred  makes  de&>^  ' 
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^ijing  with  any  of  the  requisitions  thereof 
ii  the  time  specified,  or  if  the  niusance, 
mb  abated  siace  the  seryioeof  the  notice 
ibe  opinion  of  the  local  anthority,  likely 
irsn  the  same  premises,  the  local  author- 
laD  cause  a  complaint  relating  to  such 
loe  tobe  made  before  a  justice,  and  such 
i  shall  thereupon  issue  a  summons  re- 
I  the  person  on  whom  the  notice  was 

to  appear  before  a  court  of  summary 
eiion.— (P.  H.,  s.  d5.) 
trofthe  Court  to  tnakeanOrder  dealing 
W  Ifuisanee,—U  the  court  is  satisfied 
lie  alleged  nuisance  e^uats,  or  that  al- 
i  abated  it  is  likely  to  recur  on  the  same 
M,  the  court  shall  make  an  order  on 
enon  requiring  him  to  comply  with  all 
'  of  the  requisitions  of  the  notice,  or 
rise  to  abate  the  nuisance  within  a  time 
id  in  the  order,  and  to  do  any  works 
117  for  that  purpose ;  or  an  order  pro- 
ig  the  recurrence  of  the  nuisance  and 
Bg  the  execution  of  any  works  necessary 
rant  the  recurrence. 

court  may  by  their  order  impose  a 
f  of  £5  or  less  on  the  person  on  whom 
iar  is  made,  and  shall  also  give  direc- 
ts to  the  payment  of  all  coats  incurred 
Uie  time  of  the  hearing  or  making  the 
for  abatement  or  prohibition  of  the 
ice.— <P.  H.,  s.  96.) 

ali^for  not  obeying  Order, — ^Any  person 
trying  an  order  to  comply  with  the  re- 
OBS  of  the  local  authority  or  otherwise 
itc  the  nuisance,  shall,  if  he  fails  to 
'  the  court  that  he  has  used  all  due 
IOC  to  carry  out  such  order,  be  liable  to 
Hy  not  exceeding  ten  shillings  per  day 
:  his  default ;  and  any  person  knowingly 
ilfnlly  acting  contrary  to  an  order  of 
itifOQ  shall  be  liable  to  a  penalty  not 
ing  twenty  thillingt  per  day  during  such 
ry  action ;  moreover,  the  local  authority 
Bter  the  premises  to  which  any  order 
\f  and  abate  the  nuisance,  and  do  what- 
lay  be  necessary  in  execution  of  such 
and  recoyer  in  a  summary  manner  the 
lea  incurred  by  them  from  the  person 
om  the  order  is  made.— (P.  H.,  s.  98). 
tal  against  Orders. — Any  person  may 

against  an  order.— (P.  H.,  s.  99.)    See 


tr  may  be  addressed  to  the  Local  Author- 
certain  Cases, — Whenever  it  appears 
■atiafaction  of  the  court  of  summary 
etion  that  the  person  by  whose  act 
salt  the  nuisance  arises,  or  the  owner 
ipier  of  the  prenuses  is  not  known  or 
be  found,  then  such  order  may  be  ad- 
1  to  and  executed  by  the  local  author- 
?.  H.,  B.  100.) 


There  are  large  powers  with  regard  to  the 
entry  of  premises  in  which  nuisances  either 
exist  or  are  supposed  to  exist.    See  Eutbt, 

POWEBS  OF. 

Power  of  Complaint  by  Privaie  Individuals, 
— Complaint  may  be  made  to  a  justice  of  the 
existence  of  a  ntiisance  under  this  Act  on  any 
premises  within  the  district  of  any  local 
authority  by  any  person  aggrieved  thereby, 
or  by  any  inhabitant  of  such  district,  or  by 
any  owner  of  premises  within  such  district, 
and  thereupon  the  like  proceedings  shall  be 
had  with  the  like  incidents  and  consequences  as 
to  making  of  orders,  penalties  for  disobedience 
of  orders,  appeal,  and  otherwise,  as  in  the  case 
of  a  complaint  relating  to  a  nuisance  made  to 
a  justice  by  the  local  authority : 

Provided  that  the  court  may,  if  it  thinks  fit, 
adjourn  the  hearing  or  further  hearing  of  the 
summons  for  an  examination  of  the  premises 
where  the  nuisance  is  alleged  to  exist,  and 
may  authorise  the  entry  into  such  premises  of 
any  constable  or  other  person  for  the  purposes 
of  such  examination : 

Provided  also,  that  the  court  may  authorise 
any  constable  or  other  person  to  do  all 
necessary  acts  for  executing  an  order  made 
under  this  section,  and  to  recover  the  ex- 
penses from  the  person  on  whom  the  order  is 
made  in  a  summary  manner. 

Any  constable  or  other  person  authorised 
under  this  section  shall  have  the  like  powers 
and  be  subject  to  the  like  restrictions  as  if  he 
were  an  officer  of  the  local  authority  authorised 
under  this  Act,  to  enter  any  premises  and  do 
any  acts  thereon.— (P.  H.,  s.  105.) 

Power  of  Police  to  proceed  in  certain  Cases. 
—Where  it  is  proved  to  the  satisfaction  of 
the  Local  Government  Board  that  a  local 
authority  have  made  default  in  doing  their 
duty  in  relation  to  the  abatement  of  nuisances 
under  this  Act,  the  Local  Government  Board 
may  authorise  any  officer  of  police  acting 
within  the  district  of  the  defaulting  authority 
to  institute  any  proceeding  which  the  default- 
ing authority  might  institute  with  respect  to 
the  abatement  of  nuisances,  and  such  officer 
may  recover  any  expenses  incurred  by  bim, 
and  not  paid  by  the  person  proceeded  against, 
from  the  defaulting  authority : 

But  such  officer  of 'police  shall  not  be  at 
liberty  to  enter  any  house  or  part  of  a  house 
used  as  the  dwelling  of  any  person  without 
such  person's  consent,  or  without  the  warrant 
of  a  justice,  for  the  purpose  of  carrying  into 
effect  this  enactment.— (P.  H.,  s.  106.) 

Costs  and  Expenses  of  executing  the  Provi- 
sions relating  to  Nuisances. — ^All  reasonable 
costs  and  expenses  incurred  in  making  a  com- 
plaint, or  giving  notice,  or  in  obtaining  any 
order  of  the  court  or  any  justice  in  relation  to 
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a  nuisance  under  the  Public  Health  Act,  or  in 
carrying  the  same  into  effect,  shall  be  deemed 
to  be  money  paid  for  the  use  and  at  the  re- 
quest of  the  person  on  whom  the  order  is 
made;  or  if  the  order  be  made  on  the  local 
authority,  or  if  no  order  is  made,  but  the 
nuisance  is  proved  to  have  existed  when  the 
complaint  was  made  or  the  notice  given,  then 
of  the  person  by  whose  act  or  default  the 
nuisance  was  caused ;  and  in  case  of  nuisances 
caused  by  the  act  or  default  of  the  owner  of 
premises,  such  costs  and  expenses  may  be  re- 
covered from  any  i)erson  who  is  for  the  time 
being  owner  of  such  premises  :  Provided  that 
such  costs  and  expenses  shall  not  exceed  in  the 
whole  one  year's  rackrent  of  the  premises. 

Such  costs  and  expenses,  and  any  penalties 
incurred  in  relation  to  any  such  nuisance,  may 
be  recovered  in  a  summary  manner  or  in  any 
county  or  superior  court ;  and  the  court  shall 
have  power  to  divide  costs,  expenses,  and 
penalties  between  the  persons  by  whose  act  or 
default  the  nuisance  arises  as  to  it  may  seem 
just. 

Any  costs  and  expenses  recoverable  under 
this  section  by  a  local  authority  from  an  owner 
of  premises  may  be  recovered  from  the  occu- 
pier for  the  time  being  of  such  premises ;  and 
the  owner  shall  allow  such  occupier  to  deduct 
any  moneys  which  he  pays  under  this  enact- 
ment out  of  the  rent  from  time  to  time  be- 
coming due  in  respect  of  the  said  premises,  as 
if  the  same  had  been  actually  paid  to  such 
owner  as  jiart  of  such  rent : 

Provided,  that  no  such  occupier  shall  be 
required  to  pay  any  further  sum  than  the 
amount  of  rent  for  the  time  being  due  from 
him,  or  which,  after  demand  of  such  costs  or 
expenses  from  such  occupier,  and  after  notice 
not  to  pay  his  landlord  any  rent  without  first 
deducting  the  amount  of  such  costs  or  ex- 
penses, becomes  payable  by  such  occupier, 
unless  he  refuses,  on  application  to  him  by 
the  local  authority,  truly  to  disclose  the 
amount  of  his  rent  and  the  name  and  address 
of  the  person  to  whom  such  rent  is  payable, 
but  the  burden  of  proof  that  the  sum  de- 
manded from  any  such  occupier  is  greater 
than  the  rent  due  by  him  at  the  time  of  such 
notice,  or  wliich  has  since  accrued,  shall  lie 
on  such  occupier  : 

Provided  also,  that  nothing  herein  con- 
tained shall  affect  any  contract  between  any 
owner  or  occupier  of  any  house,  building,  or 
other  property  whereby  it  is  or  may  be  agreed 
that  the  occupier  shall  pay  or  discharge  all 
rates,  dues,  and  sums  of  money  payable  in 
respect  of  such  house,  building,  or  other  pro- 
perty, or  to  affect  any  contract  whatsoever  be- 
tween landlord  and  tenant.— (P.  H.,  s.  104.) 

For  the  doting  of  houses  unfit  for  habita- 


tion on  account  of  a  nuisance,  m 

TIONS. 

Power  of  Sale  of  Manurty  Jtc—An 
or  thing  removed  by  the  local  utti 
abating  a  nuisance  may  be  sold  \ 
auction. — (P.  H.,  s.  101.) 

Nuisance  caused  by  Drains,  Priti 
All  drains,  water-cloeets,  eaiih-€loseli 
ashpits,  and  cesspools  are  to  be  snpe 
the  local  authority,  whose  duty  it  i 
vide  that  they  are  to  be  10  construeted 
as  not  to  be  a  nuisance  or  i^jurums  \ 
— (P.  H.,  s.  40.)  On  the  written  4 
of  any  person  to  a  local  authoii^ 
that  any  one  of  the  structures  meoti 
nuisance  or  injurious  to  health  (but  i 
wise),  the  local  authority  may  by  m 
power  their  surveyor  or  inspector  of  a 
after  twenty-four  hours'  written  noti 
occupier,  or  in  case  of  enurgem^ 
notice,  to  enter  such  premises,  with 
out  assistants,  and  cause  the  grou 
opened,  and  examine  any  of  the  ss 
tures.  If  all  is  found  in  good  oond' 
ground  is  to  be  dosed,  the  dsmage 
good  as  can  be,  and  the  expenses  kiH  t 
defrayed  by  the  local  authority.  Bal 
the  said  structures  appear  to  be  in  1 
dition,  or  to  require  alteration  or  sum 
notice  must  be  given  by  the  local  t 
to  the  owner  or  occupier  to  do  witi 
sonable  specified  time  the  neoessax 
Penalty  for  neglect,  lOs.  a  day  durini 
The  local  authority  may  execute  tl 
and  may  recover  the  expenses  from  t 
in  a  summary  manner,  or  declare  tlv 
vate  improvement  expenses.**— (P.  B 

Nuisances  without  the  DistrieL— 
nuisance  under  the  Public  Healtii  A 
the  district  of  a  local  authority  appe 
wholly  or.  partially  caused  by  son 
default  committed  or  taking  place 
their  district,  the  local  authority  ma; 
cause  to  be  taken  against  any  pen 
spectof  such  act  or  default  anyproce 
this  Act  authorised  as  if  such  act  0 
were  committed  or  took  place  whol 
their  district,  so,  however,  that  sunu 
ccedings  shall  in  no  case  be  taken  < 
than  before  a  court  having  jurisdicti 
district  where  the  act  or  default  ia  1 
be  committed  or  take  place.  Hii 
extends  to  the  metropolis.— (P.  H.,  1 

Proceedings  in  certain  Cases  offsu 
sances. — Where  any  nuisance  under  tl 
Health  Act  appears  to  be  wholly  or 
caused  by  the  acts  or  defaults  d 
more  persons,  it  shall  be  lawful  for 
authority  or  other  complainant  to 
proceedings  against  any  one  of  such 
or  to  include  all  or  any  two  or  mon 
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tnaoi  in  one  prooeeding ;  and  any  one  or 
Mn  of  inch  penons  may  be  ordered  to  abate 
uk  oninnoe,  10  far  as  the  same  appears  to 
boooihaTing  cognisance  of  the  case  to  be 
iwed  byhis  or  their  acts  or  defaults,  or 'may 
I  ivohibtted  from  continuing  any  acts  or 
rfnUi  which,  in  the  opinion  of  such  court, 
■bibates  to  such  nuisance,  or  may  be  fined 
'  ottflnrise  punished,  notwithstanding  that 
M  sets  or  defaults  of  any  one  of  such  persons 
Mid  not  separately  have  caused  a  nuisance, 
rithe  costs  may  be  distributed  as  to  such 
nt  nay  appear  fair  and  reasonable. 
Ttoeeedings  against  several  persons  included 
aM  oomplaant  shall  not  abate  by  reason  of 
I  dtsth  of  any  among  the  persons  so  in- 
M,  bat  an  such  proceedings  may  be  carried 
1  as  if  the  deceased  person  had  not  been 
ipsilly  so  included. 

WhsnsTer  in  any  proceeding  under  the  pro- 
rioni  of  the  Public  Health  Act  relating  to 
whether  written  or  otherwise,  it 
necessary  to  mention  or  refer  to  the 
or  occupier  of  any  premises,  it  shall  be 
Idsnt  to  designate  him  as  the  '*  owner  "  or 
wipier"  of  such  premises,  without  name 
fntiier  description. 

Koihiog  in  this  section  shall  prevent  per- 
MptDceeded  against  from  recovering  contri- 
tisA  in  any  case  in  which  they  would  now 
Miiitled  to  contribution  by  law. 
Wttuanees  in  Shipt,  <t'c.~For  the  purpose 
tks  provisions  of  this  Act  relating  to  nui- 
m,  any  ship  or  vessel  lying  in  any  river, 
rikovr,  or  other  water  within  the  district  of 
Btsl  authority  shall  be  subject  to  the  juris- 
tiflB  of  that  authority  in  the  same  manner 
if  it  were  a  house  within  such  district ;  and 
fillip  or  vessel  lying  in  any  river,  harbour, 
•ther  water  not  within  the  district  of  a 
« authority  shall  be  deemed  to  be  within 
i4iitriet  of  such  local  authority  as  may  be 
ieribed  by  the  Local  Grovemment  Board, 
i  where  no  local  authority  has  been  pre- 
Qitd,  then  of  the  local  authority  whose  dis- 
i  Bsarest  adjoins  the  place  where  such  ship 
(Mad  is  lying. 

lie  master  or  other  officer  in  charge  of  any 
kdiip  or  vessel  shall  be  deemed  for  the 
pose  of  the  said  provisions  to  be  the 
ipier  of  such  ship  or  vessel, 
bis  section  shall  not  apply  to  any  ship 
Msel  belonging  to  her  Majesty  or  to  any 
ign  government. — (P.  H.,  s.  116.) 
ke  Provisions  of  the  Public  Health  Act  do 
^fed  other  Remedies. — The  provisions  of 
Act  relating  to  nuisances  shall  be  deemed 
B  in  addition  to  and  not  to  abridge  or 
i  any  right,  remedy,  or  proceeding  under 
jther  provisions  of  this  Act  or  under  any 
r  Act,  or  at  common  law : 


Provided  that  no  person  shall  be  punished 
for  the  same  offence  both  under  the  provisions 
of  this  Act  relating  to  nuisances,  and  under 
any  other  law  or  enactment.  —  (P.  H.,  s. 
111.) 

The  following  are  the  proper  forms  of 
notices,  orders,  &c.,  relative  to  the  abate- 
ment or  prohibition  of  nuisances  : — 

SCHEDULE  IV.  j 
Fo&M  A. 

Form  of  Notice  requiring  Abatement  of  Nuisance. 

To  [person  causing  the  nuisanee^  or  owner  or  occu- 
pier of  the  premises  whereon  the  nuisance  exists,  as 
the  case  may  be]. 

Take  notice  that  under  the  proTisions  of  the  Public 
Health  Act,  1876,  the  [describe  the  local  authority], 
being  satiafled  of  the  existence  of  a  nuisance  at 
[describe  premises  or  place  where  the  nuiaince  exists], 
arising  from  [dacribe  the  cause  of  nuisance,  for  in- 
stance, want  of  a  privy  or  drain ;  or  for  further 
instant,  a  ditch  or  drain  so  foul  afi  to  be  a  nuisance 
or  injurious  to  health ;  or  for  further  instance,  swine 
kept  BO  as  to  be  a  nuisance  or  iojurious  to  health], 
do  hereby  require  you  within  from 

the  service  of  this  notice  to  abate  the  same,  and  for 
that  purpose  to  \staie  any  things  required  to  be  done 
or  work  to  be  executed]. 

If  you  make  default  in  complying  with  the  requisi- 
tions of  this  notice,  or  if  the  said  nuisance,  though 
abated,  is  likely  to  recur,  a  summons  will  be  issued 
requiring  your  attendance  to  answer  a  complaint 
which  will  be  made  to  a  court  of  summary  Jurisdic- 
tion for  enforcing  the  abatement  of  the  nuisance,  and 
prohibiting  a  recurrence  thereof,  and  for  recovering 
the  costs  and  penalties  that  may  be  incurred  thereby. 
Dated  this  day  of  18    . 

Signature  of  officer  ^ 
of  local  authority  | 

Form  0. 

Form  of  Summons^ 

Summons. 

To  the  owner  or  occupier  of  [descrS>e  premises], 
situated  at  [insert  such  a  description  as  may  be  suffi- 
cient to  identify  the  premises],  orloA.B.  of 
County  of  ,  \      You  are  required  to  appear  be- 

[«>r  borough  of  .  I  -         rj         .r^i.  /^^ 

*c.,ordi.trictof  ,  More  [describe  the  court  of  sum- 
6^]  to  iit  *"****  "*"'i  ^^^  jurisdiction],  at  the  petty 

sessions  [or  court]  holden  at 
on  the  day  of  next, 

at  the  hour  of  in  the  noon,  to  answer 

the  complaint  this  day  made  to  me  by 
that  in  or  on  the  premises  above  mentioned  [or  in 
or  on  certain  premises  situated  at  No.  in  the 

street  in  the  parish  of  ,  or  nidi  other 

description  or  rtference  cu  may  be  sufficient  to  iden- 
tify the  premises],  in  the  district,  under  the  Public 
Health  Act.  1875,  of  [describe  the  loccd  authority],  the 
following  nuisance  exists  [describing  it,  as  the  case 
may  be],  and  that  the  said  nuisance  is  caused  by  the 
act  or  default  of  the  occupier  [or  owner]  of  the  said 
premises,  or  by  you,  A.  B.  [or  in  case  the  nuisance  be 
discontinued,  but  likdy  to  be  repeated,  say,  there 
existed  recently,  to  wit,  on  or  about  the  day 

of  ,  on  the  premises,  the  following  nuisance 


Nxn 


(408) 


NUT 


[degeribe  the  nuisance]^  and  that  the  said  nuisance 
was  caused  [c^.],  and  although  the  same  has  since  the 
said  last-mentioned  day  been  abated  or  discontinued, 
there  is  reasonable  ground  to  consider  that  the  same 
or  the  like  nuisance  is  likely  to  recur  on  the  said 
premises]. 

Qiven  under  my  hand  and  seal  this 
day  of  18    . 

J.  S.        (L  8.) 

Fo&mC. 

Form  of  Order  for  AbcUemerU  or  Prohibition  of 
Nuitance. 

To  the  oimer  [or  occupier]  of  [describe  the  premitci] 
situated  [ffive  tuck  detcriptian  at  may  be  tuffieient  to 
identify  thepremitet],  or  to  A.  B.  ot 

Cormty  of  .  \     Whiekas  on  the  day 

lor  bonnigh.  *e..  of  J  ^^  complaint  was  made 

2i'*Jll£j  c«.  mai  (  «>*^'«"  ^  .  ^  .'  ^fl^'";  T 
fttf.]  /of  her  MaJesty^s  Justices  of  the 

peace  acting  in  and  for  the  county  [or  other  jurisdic- 
tion] stated  in  the  margin,  [or  as  the  case  may  be,] 
by  ,  that  in  or  on  certain  premises  situated 

at  ,  in  the  district  under  the  Public  Health 

Act,  1875,  of  [describe  the  local  authority]  the  follow- 
ing nuisance  then  existed  [describing  it] ;  and  that 
the  said  nuisance  was  caused  by  the  act  or  default  of 
the  owner  [or  occupier]  of  the  said  premises  [or  was 
caused  hj  A.  B.]  [If  the  nuisance  have  been  removed^ 
say,  the  following  nuisance  existed  on  or  about  [the 
day  the  nuisance  wcu  ascertained  to  exist],  and  that 
the  said  nuisance  was  caused.  [<£c,]  and  although  the 
same  is  now  removed,  the  same  or  the  like  nuisance 
is  likely  to  recur  on  the  same  premises.] 

And  whereas  ,  the  owner  [or  occupier] 

within  the  meaning  of  the  said  Public  Health  Act, 
1875,  [or  the  said  A.  B.,]  hath  this  day  appeared 
before  us  [(or  me)  deseribinQ  the  court],  to  answer 
the  matter  of  the  said  complaint  [or  in  case  the  party 
charged  do  not  appear,  say,  and  whereas  it  hath  been 
this  day  proved  to  our  (or  my)  satisfaction  that  a 
true  copy  of  a  summons  requiring  the  owner  [or 
occupier]  of  the  said  premises  [or  the  said  A.  B.]  to 
appear  this  day  before  us  [or  me]  hiath 

been  duly  served  according  to  the  said  Act.] 

Now  on  proof  here  had  before  us  [or  me]  that  the 
nuisance  so  complained  of  doth  exist  on  the  said 
premises,  and  that  the  same  is  caused  by  the  act  or 
default  of  the  owner  [or  occupier]  of  the  said  pre- 
mises [or  by  the  said  A.  B.],  wc  [or  I],  in  pursuance 
of  the  said  Act,  do  order  the  said  owner  [or  occupier, 
or  A.  B.]  within  [specify  the  time]  from  the  service  of 
this  order  or  a  true  copy  thereof  according  to  the  said 
Act  [here  specify  the  works  to  be  done,  cu,  for  in- 
stance, to  cleanse,  whitewash,  purify,  and  disinfect 
the  said  dwelling-house ;  or,  for  further  instance,  to 
construct  a  privy  or  drain,  dtc:  or,  for  further 
instance,  to  cleanse  or  to  cover  or  to  All  up  the  said 
cesspool,  <£c],  so  that  the  same  shall  no  longer  be  a 
nuisance  or  injurious  to  health  as  aforesaid. 

[And  if  it  appear  to  the  court  that  the  nuisance  is 
likely  to  recur  on  the  premises,  say,  [And  we]  [or  T] 
being  satisfied  that,  notwithstanding  the  said  cause 
or  causes  of  nuisances  may  be  removed  under  this 
order,  the  same  is  or  are  likely  to  recur,  do  therefore 
prohibit  the  said  owner  [or  occupier,  or  A.  B.]  from 
[here  insert  the  matter  of  the  prohibition,  a*,  for 
instance,]  from  using  the  said  bouse  or  building  for 


human  habilslini  until  the  same,  in  oar  [or  JBji 
Judgment,  is  rendered  ilt  for  that  purpose] 

In  ease  the  nuisance  were  removed  btforeomptaisl, 
say.  Now,  on  proof  here  had  before  us  that  it  or 
recently  befbre  the  time  of  making  the  said  {onpUiit, 
to  wit,  on  as  aforesaid,  tie  am  o( 

nuisance  complained  of  did  exist  on  the  1^  pr^ 
mises,  but  that  the  same  hath  since  been  mnti 
yet,  notwithstanding  such  removal,  we  [or  I]  bdsg 
satisfied  that  it  Is  likely  that  the  same  or  tt  Ee 
nuisance  will  recur  on  the  wme  premises,  do^crriif 
prohibit  [order  of  prohibUion];  and  if  tbii  ordffof 
Prohibition  be  infiringed,  then  we  [or  I]  [order  mM 
au^ority  to  do  %aorks]. 

Given  under  the  hands  and  seals  of  ob,  [or  tie 
hand  and  seal  of  me,  descr^ng  the  cowtj. 
This  day  of  U  . 

Fo&mD. 

IVirm  of  Order  for  Abatement  ofNuisMee  bf  U^ 

Authority. 

To  the  town  cooncil,  <fe.,  as  Vie  ooiemay  he. 

Oonnty,  Se.,  \    Whbbxas  [recite  complaint  of  tuiusct 

to  wit.     }  as  in  last  form]. 

And  whereas  it  hath  been  now  proved  to  oar  [v 
my]  satisCsction  that  such  nniaanee  exiits,  bat  thst 
no  owner  or  occupier  of  the  premises,  or  penM 
causing  the  nuisance,  is  known  or  can  be  fimod  [0 
the  case  may  be] ;  Now  we  [or  T],  in  porsosaeeof  tk 
said  Act,  do  order  the  said  [local  authority,  Mmiat 
it,]  forthwith  to  [here  specify  the  works  to  be  dm]. 
Given,  dc 

See  aUo  Legal  PBOOEEDiNoa. 

Natmeg— The  keniel  of  the  seed  of  Uyri- 
stica  officinalU,  Linn.  Cultivated  exteoHT^y 
in  the  Banda  Islands  of  the  Malayui  ArtU- 
pelago. 

It  is  roundish  or  elliptical,  like  the  ftnA 
olive.  The  colour  of  the  unlimed  or  bnn 
nutmeg  is  ashy  brown ;  that  of  limed  sit* 
megs  in  brown  on  the  projecting  parti|i>^ 
white  (from  the  presence  of  lime)  in  tha  ^ 
pressions.  It  is  marked  extenislly  vi^ 
reticulated  furrows,  and  intenuJly  it  * 
greyish  red,  with  dark  brown  Teins. 

There  are  three  varieties  known  in  ^ 
London  market— vis.,  Penang  nutm/egt;  tlMN 
are  unlimed  or  brown  nutmegs,  and  fet^tkt 
highest  price.  Dutch  or  Bataviem  nni90'i 
these  are  limed  nutmegs.  Singaport  M^ 
megs;  these  are  a  rougher,  unlimed, ninv* 
sort,  of  somewhat  less  value  than  the  Dv^ 
kind.  Besides  these,  a  long  inferior  ofttaef 
the  produce  of  Mjprittica  f<Uua—\i  met  ^ 
in  commerce  under  three  conditions :  is  ^ 
shelled  or  clean  state  {long  or  wild  rsM^i 
contained  within  the  shell  {]l4mg  or  vitf  m^ 
mega  in  the  thelJ) ;  and  with  the  ma€e  do* 
round  the  shell  (long  or  wild  mUmngt  vKod 
nith  muce). 

The  foUowing  is  Bonastre*!  «nalyiif  d  ift- 
megs :— 
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SoddlU. 


rntmep  ue  oHqb  tttuked  by  ths  natmeg- 
kA,  but  uaoe  tbej  are  ucvsr  sold  in  the 
rdeted  itate,  tbe;  ue  runly  ikdnltentcd. 
irmllieT,  howoTer,  (peaking  of  natmcga, 
■,  "The  workmen  of  HaneilleB  have  eTon 
Ja  them  of  bna,  oUy,  and  the  refuse  of 
OM^  TbeM  natmagi,  placed  in  contaot 
ik  water,  aoften  down  in  that  liquid.    The 


OAT 

worm-eaten  note  are  equallj-  indpid,  and 
aliDDit  inodoroui ;  lODietimei  tber  baTe  % 
mould;  odour.  ^*  They  are  oocaaionally  mixed 
with  the  long  Tsriet;  juit  deecribed.      Ste 

Maoc 

Nnx  VonloA— The  eeedi  of  Slrychnot 
Nax  vomUa,  Linn.,  imported  from  the  Eait 
Indica.  Ths  seeds  are  cinmlar,  slightly  cod- 
vene  on  the  dorml,  and  cohchts  on  tbe  ventral 
surface.  In  the  centre  of  the  Tcntral  surface 
is  the  rounded  hilnm  or  umbilicus.  The  seeds 
are  tuaally  luiroDDded  by  filiform  annular 
atriao.  Nui  Tomioa  baa  EO  perceptible  odour  i 
its  powder  hu  a  yellowiBh-grey  colour.  The 
seeds  contain  the  aUuloidi  Stbtchhia  and 
Bhpcu,  whicK  te«. 


Oili,  OAtmaal — The  common  oat  is  de- 

indtcaintbe.^Enui*atira.  As  met  with  in 
tUncRe,  oats  oonsiit  of  the  seadx  enclosed  in 
hdrptleaorbusk.  Oats  deprived  of  these 
"SsiiniHils  go  by  the  name  of  groats  or  giiti. 
CUt  (sodit  of  from  24  to  28  per  cent  of 
"Ok,  74  to  78  per  0«nt.  of  grain.  U.  rajen 
in  tbe  Mowing  as  being  the  c«mpoaition 
•l<als;^ 


■•BUrlu  and  gOMMj  matter 


^ofMaor  Johnson  giTei  the  ash  as  being 
t^Bpn-cent,  and  consisting  of  potassa  and 
■^K'18;lime,6-%;  msgnasLa,  9-95;  oxide 
'inn, -40;  phosphoric  acid,  43 -S4  ;  snlphoric 
^  10'*S  i  chlorine,  -36  ;  silica,  2-67  ; 
J»niB\  IK  per  cent. 

Union  says  that  the  hoik  oontsini  G  to  7 
*  wnt  of  saline  matter.  Tbe  nitrogenous 
"ilsr  of  the  oat  consitts  chiefly  of  a  principle 
"MiUiiig  caaeina,  called  areaint.  It  may  be 
"*  xbtained :    ' '  Let  oatmeal  be  washed  on 

'isTs,  and  the  milky  liquid  which  runs 
"tilli  be  allowed  to  repose,  to  depout  the 
"Pmded  itarch-ginnules.  The  supernatant 
»!,  on  being heat^  to  200°F.,  throws  down 
liBisD,  and  then  on  the  addition  of  acetic 
i,  a  white   precipitate  falls,  which  coa- 


lewed  by  the  microssope,  the  oat  is  found 
osiit  of  two  or  three  enTelopea — the  enter, 
omei,  corresponding  U>  ft  calyx ;  the  inner 


envelope,  or  palese,  occupying  the  podtios  of  a 
corolla,  within  which  is  the  seed  covered  with 
haiia.  The  envelopes  conBist  of  long-shaped 
cells  lying  parallel  with  each  other,  and  the 
sides  of  these  cells  have  a  regular  serrated 
appearance.  Tbe  starch-cells  of  the  seed  are 
SQudl,  many-sided,  and  cohere  into  oompoaite 
round  bodies.  The  oat-starch  does  notpoUriss 
light  [tee  fig.  GZ). 


The  hairs  of  the  oat  are  tabular,  painted  al 
tbs  end,  and  have  a  oentral  cavity. 

Tbe  farina,  or  meal  of  the  oat,  is  called  oat' 
meal ;  its  oompoailian  is  as  follows  i—  , 
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Composition  o/Oatineal  in  100  Parts  (Lktheby). 

Nitrogenous  matter .        .        .        .  12*6 

Carbo-hydrates         .                        .  63-8 

Fatty  matter 5  0 

i^aline  matter 3-0 

Water 15-0 

100-0 

Oatmeal  is  remarkably  rich  in  oily  or  fatty 
matter,  and  the  proportion  of  protein  com- 
pounds it  contains  is  very  great.  As  a  flesh-and- 
blood-forming  principle  it  holds  a  high  rank, 
but  its  use  is  not  always  unattended  with  incon- 
venience. Some  years  ago  the  frequency  of  in- 
testinal concretions  in  Scotland  was  remarked. 
These  concretions  were  principally  composed 
of  phosphate  of  lime  and  fibrous  matter. 
The  origin  of  the  latter  was  a  subject  of  great 
mystery,  until  Dr.  Wollaston  pointed  out 
that  the  fibrous  network  was  simply  the  hairs 
of  the  oat,  mixed  with  portions  of  the  husk, 
derived  from  the  oatmeal.  Of  late  years, 
however,  from  improved  processes  in  prepar- 
ing oatmeal,  intestinal  concretion^  have  not 
been  so  frequent. 

Oatmeal  has  been  found  to  bo  adulterated 
with  different  starches,  such  as  barley-flour, 
rice,  and  maize,  all  of  which  may  be  detected 
by  the  aid  of  the  microscope,  whilst  mineral 
adulteration  may  be  detected  in  the  ash,  which 
should  not  exceed  2*36  per  cent. 

ObBtruotion  of  Iiooal  Authority- 
There  are  various  penalties  provided  in  diffe- 
rent sections  of  the  Public  Health  Act  for  the 
offence  of  obstructing  officers,  &c.,  represent- 
ing the  local  authority,  in  carrying  out  the 
Act,  which  will  be  foirnd  alluded  to  throagh- 
out  this  work.  The  following  is  a  section 
which  deals  with  the  subject  generally  : — 

"  Any  person  who  wilfully  obstructs  any 
\n ember  of  the  local  authority,  or  any  person 
duly  employed  in  the  execution  of  this  Act,  or 
who  destroys,  pulls  down,  injures,  or  defaces 
any  board  on  which  any  bylaw,  notice,  or 
other  matter  is  inscribed,  shall,  if  the  same 
was  put  up  by  authority  of  the  Local  Gov- 
emmont  Board  or  of  the  local  authority,  bo 
liable  for  every  such  offence  to  a  penalty  not 
exceeding  Jive  pounds. 

**  AVhere  the  occupier  of  any  premises  pre- 
vents the  owner  thereof  from  obeying  or  car- 
rying into  effect  any  provisions  of  this  Act, 
any  justice  to  whom  application  is  made  in 
this  behalf  shall,  by  order  in  writing,  require 
such  occupier  to  permit  the  execution  of  any 
works  required  to  be  executed,  provided  that 
the  same  appear  to  such  justice  to  be  neces- 
sary for  the  purpose  of  obeying  or  carrying 
nto  effect  the  provisions  of  this  Act ;  and  if 
within  twenty-four  hours  after  the  making  of 
the  order  such  occupier  fails  to  comply  there- 


with, he  shall  be  liable  to  a  penalty  not  ex- 
ceeding/ve  pounds  for  every  day  dniing  Uu 
continuance  of  such  non-compliance. 

**If  the  occupier  of  any  premisei,  wbn 
requested  by  or  on  behalf  of  the  local  anthfff- 
ity  to  state  the  name  of  the  owner  d  the 
premises  occupied  by  him,  refuses  or  wilfully 
omits  to  disclose  or  wilfully  misstates  the 
same,  he  shall  (unless  he  shows  cause  to  the 
satisfaction  of  the  court  for  his  refossl)  hi 
liable  to  a  penalty  not  exceeding /te  poHMb." 
—(P.  a,  8.  306.) 

OeougAieir—See  Notices,  Ncibabcis,  Ob- 
struction, Owner,  &c 

OML—See  Trades,  Offensivi. 

Officers,  Appointment  of,  aad  Bflf> 
ulations  oonoeming^— 1.  Appointmai*^ 
It  is  compulsory  for  every  urban  authoity 
from  time  to  time  to  appoint  fit  and  {fo- 
per  persons  to  be  medical  officer  of  health, 
surveyor,  inspector  of  nuisanoei,  dak,  uA 
treasurer  :  Provided  that  if  any  sachaatboritj 
is  required  by  any  other  Act  in  force  witha 
their  district  to  appoint  any  such  (^loer,  thii 
enactment  shall  be  deemed  to  be  satided  ^ 
the  employment  under  this  Act  of  theo&s 
so  appointed,  with  such  additional  remnBO** 
tion  as  they  think  fit,  and  no  second  appool' 
ment  shall  be  made  under  this  Act  KkiT 
urban  authority  shall  also  appoint  or  w^ 
such  assistants,  collectors,  and  other  oicoi 
and  servants  as  may  be  necessary  and  pfif 
for  the  efficient  execution  of  this  Act,  u* 
may  make  regulations  with  respect  to  thi 
duties  and  conduct  of  the  officers  and  sotiBto 
so  appointed  or  employed. 

Subject,  in  the  case  of  officers  anyjMrt* 
of  whose  salary  is  paid  out  of  mon^  ^^ 
by  Parliament,  to  the  powers  of  the  U» 
Government  Board  under  the  PuUic  H«i» 
Act,  the  urban  authority  may  pay  ^  ^ 
officers  and  servants  so  appointed  or  eai^ojd 
such  reasonable  salaries,  wages,  or  sHowibMI 
as  the  urban  authority  may  think  proper;  IH» 
subject  as  aforesaid,  every  such  officer  0 
servant  appointed  under  this  Act  shsIlM 
removable  by  the  urban  authority  at  tfc» 
pleasure. — (P.  H.,  1.  189.) 

It  is  ^0  compulsory  for  every  rural  m*^ 
ity  from  time  to  time  to  appoint  fit  and  (i*^ 
per  persons  to  be  medical  officer  or  offi^D  ■ 
health,  and  inspector  or  inspectors  of  bvimb^ 
they  shall  also  appoint  such  assisttnts  and  <Mfl| 
officers  and  servants  as  may  be  neoesMi7i>* 
proper  for  the  efficient  execution  of  this  M 

The  rural  authority  niay  award  the  da* 
and  treasurer  of  the  guardians  ta^  ^ 
muneration  in  respect  of  additional  dtl* 
under  the  Public  Health  Act  as  th^J'*' 


OFF 


(4") 


OFF 


■ent  of  the  Local  GoTeniinent 
line.  If  the  clerk  is  unable  or 
indertake  the  daties,  the  assist- 
>  be  appointed.— (P.  H.,  s.  190.) 
fees  are  compatUde,— The  same 
)  both  surveyor  and  inspector  of 
i  neither  the  person  holding  the 
mrer,  nor  his  partner,  nor  any 

service  or  employ  of  them  or 
m,  shall  be  eligible  to  hold  or 
lanner  assist  or  officiate  in  the 
;  and  neither  the  person  holding 
derk,  nor  his  putner,  nor  any 

service  or  employ  of  them  or 
n,  shall  be  eligible  to  hold  or 
tanner  assist  or  officiate  in  the 
irer. 

offence  against  this  enactment, 
able  by  any  person,  with  full 

ractionof  debt.— <P.  H.,s.  192). 
nd  Servants  must  not  contract 
AtUhorUy,—Of&cen  or  servants 

employed  under  the  Public 
'  the  local  authority  shall  not  in 
mcemed  or  interested  in  any 
ttract  made  with  such  authority 
purposes  of  the  said  Act. 
officer  or  servant  is  so  concerned 
or,  under  colour  of  his  office  or 
tracts  or  accepts  any  fee  or  re- 
"er,  other  than  his  proper  salary, 
owances,  he  shall  be  incapable 

holding  or  continuing  in  any 
)yment  under  this  Act,  and  is 
I  penalty  of  £50,  recoverable  as 
last  quoted.— (P.  H.,  s.  19a) 
ind  servants^  before  being  in- 
ie  custody  or  control  of  money, 
xr  security  to  the  local  author- 
•  194.) 

ive  to  account  for  all  Money ,  <S:c,, 
Ir  Charge, — Every  officer  and  ser- 
l  or  employed  under  the  PubUc 
r  a  local  authority  shall,  when 
aanner  as  may  be  required  by 
,  make  out  and  deliver  to  them 
rfect  account  in  writing  of  all 
ed  by  him  for  the  puri>oBes  of 
tating  how,  and  to  whom,  and 
«e  such  moneys  have  been  dis- 
lall,  together  with  such  account, 
uchers  or  receipts  for  all  pay- 
l)y  him,  and  pay  over  to  the 
noneys  owing  by  him  on  the 
>unts. 

ich  officer  or  servant  employed 
n  of  any  rate  made  under  the 
within  seven  days  after  he  has 
loneys  on  account  of  any  such 
the  same  to  the  treasurer,  and 
when  the  local  authority  may 


direct,  deliver  a  list,  signed  by  him,  contain- 
ing  the  names  of  all  persons  who  have  neglected 
or  refused  to  pay  any  such  rate,  and  the  sums 
respectively  due  from  them. — (P.  H.,  s.  195.) 
6.  The  Local  Authority  may  take  Summary 
Proceedings   against  defaulting  Officers.— If 
any  officer  or  servant  appointed  or  employed 
under  this  Act  by  a  locsd  authority — 
Fails  to  render  accounts,  or  to  produce  and 
deliver  up  vouchers  and  receipts,  or  to 
pay   over  any   moneys,    as   and    when 
required  by  this  Act,  or 
Fails  within  five  days  after  written  notice  in 
that  behalf  from  the  local  authority  to 
deliver  up  to  the  local  authority  all  books, 
papers,  writings,  property,  and  things  in 
his  possession  or  power,  relating  to  the 
execution  of  the  Public  Health  Act,  or 
belonging  to  such  authority, 
the  local  authority  may  complain  to  any  jus- 
tice, and  such  justice  shall  thereupon  summon 
the  party  charged  to  appear  before  a  court  of 
summary  jurisdiction. 

On  the  appearance  of  the  party  charged,  or 
on  proof  that  the  summons  was  personally 
served  on  him,  or  left  at  his  last  known  place 
of  abode  or  business,  if  it  appears  to  the  court 
that  he  has  failed  to  render  any  such  accounts, 
or  to  produce  and  deliver  up  any  such 
vouchers  or  receipts,  books,  papers,  writings, 
property,  or  things  as  aforesaid  in  accordance 
with  the  provisions  of  the  said  Act,  and  that 
he  still  fails  or  refuses  so  to  do,  the  court  may 
commit  the  offender  to  gaol,  there  to  remain, 
without  bail,  until  he  has  rendered  such 
accounts,  and  produced  and  delivered  up  all 
such  vouchers,  receipts,  books,  papers,  writ- 
ings, property,  and  things  in  respect  of  which 
the  charge  was  made :  provided  that  a  person 
shall  not  be  imprisoned  under  this  section 
for  a  period  exceeding  six  months. 

No  proceeding  under  this  section  shall  be 
construed  to  relieve  or  discharge  any  surety 
of  the  offender  from  any  liability  whatever. — 
(P.  H.,  s.  196.) 

Compensation  is  provided  for  officers  under 
certain  circumstances,  thus :  If  any  officer  of 
any  trustees,  commissioners,  or  other  body 
of  persons  intrusted  with  the  execution  of 
any  Local  Act,  whether  acting  exclusively 
under  the  Local  Act  or  partly  under  the  Local 
Act  and  partly  under  the  Local  Government 
Acts,  or  any  officer  of  any  sanitary  authority 
under  the  Sanitary  Acts  by  the  Public  Health 
Act  repealed,  or  of  any  local  authority  under 
the  Public  Health  Act,  is,  by  or  in  pursuance 
of  the  Public  Health  Act,  1872,  or  of  the 
Public  Health  Act,  1875,  or  any  provisional 
order  made  in  pursuance  of  either  of  those 
Acts,  removed  from  his  office,  or  deprived  of 
the  whole  or  part  of  the  emoluments  of  his 


office,  uid  iloea  not  afMrwardi  receive  remn- 
nerstioD  to  on  eqasl  amount  in  reipect  of  loine 
office  or  emploTiuflnt  under  or  bjpthe  ■Dthorit)' 

of  ksy  diibict  nnder  the  Pablio  Heslth  Act, 
tlis  Local  Oovernment  Board  ma;  b;  order 
■kwardto  such  officer  inch  conipeniationiutbe 
■aid  board  may  think  juat ;  and  incli  compen- 
utioD  mfty  be  by  way  of  annuity  or  otherwiH, 
and  ihall  be  paid  by  the  local  aatburity  of  the 
district  in  which  anch  offiuer  held  bia  office 
out  of  any  rates  applicablo  to  the  general  pur- 
poBCB  of  the  said  Act  within  that  district. — 
Stt  INSPECTUR  OP  Nuisances,  Medical  Orri- 


Oil»-Oihi  are  rarionslj  divided  into  fiied, 
volatile,  animal,  vegetable,  and  othen,  by 
chemists.  Only  a  few  oils  are  treated  uf  in 
thii  work,  and  therefore  tor  a  full  dosoription 
teobnioal  works  of  a  different  character  most 
be  consulted. 

Oils  of  all  kinds  are  mneb  adulterated,  and 
it  is  a  matter  of  extreme  difficulty  in  most 
cases  to  detect  the  eiaot  adallenut,  although 
cDm]iarative1y  easy  to  tell  when  a  laniple  i* 

One  of  the  beat  general  methods  of  testing 
oils  is  their  peculiar  reactions  in  the  '*  cohesion 
figurea."  A  drop  of  oil  placed  upon  water  baa 
a  particular  pattern  which  is  peculiar  to  itself. 
Hanlly  any  two  oils  give  the  same  pattern, 
A  pure  oil  mixed  with  another  will  not  give 
the  usual  pattern.  Tomlins  and  Moffatt  have 
recently  studied  this  teat.  They  reoommcnd 
two  perfectly  dean  soup-platea  to  be  flUed 
with  cold  water ;  a  aomple  of  the  pure  oil  is 
now  taken,  and  a  drop  of  it  from  a  pipette 
allowed  to  fall  on  the  aurfoco  of  the  water  in 
one  of  the  plates.  An  exactly  similar  qnao- 
tity  of  the  sample  snapected  to  be  adulterated 
is  dropped  Dpon  the  water  in  the  other  plate, 
and  the  patterns  compared.  This  test  is  easily 
done,  and  is  useful,  but  everything  employed 
must  be  scrupulously  clean.  The  plates 
ahould  be  first  rinsed  with  oil  of  vitriol,  and 
then  cleansed,  without  wiping,  bj  a  stream  of 

In  dropping  the  oil,  the  surface  of  the  water 
must  be  perfectly  calm ;  tlie  ilighteat  ribia- 
tion  may  disturb  the  results. 

There  are  special  testa  used  to  distinguish 
impurities  in  the  more  important  oils,  some 
of  which  are  of  value  ;  for  example,  sulpburio 
acid  added  to  cod-liver  oil  aprcad  in  a  thin 
layer  on  a  plate  gives  a  beautiful  lake  colour. 


This  I 


If  o 


oil  b«  adulterated  with  whale,  seal,  olive, 
other  oils  not  containing  biliary  principles, 
either  the  lake  colour  is  not  prodaced,  or  else 
is  immediately  obscured  by  a  dork-brown  tint 
(rom  the  olutning  of  the  oil 


The  adulteration  of  olive  oil  vitli  ptm 
is  indioated  by  a  (roth  when  it  i>  ifi' 
tated,  and  H.  Font«l  ha*  given  the  him- 
log   Tudfitaliiv  test,  which  is  aid  in  bi 

A  solution  of  mercury  is  made  liy  diwbii( 
6  parts  of  it  in  Ti  part*  of  nitric  add ;  speili 
gravity,  1-36  in  the  cold.  When  1  part  iJ  Ikk 
freshly-prepared  solution  is  added  lo  ]tjBV 
of  pure  olive  oil,  the  mixture  beoona  idl  is 
a  few  houra.  The  admjitun  of  [cmfiali 
preventa  thix. 

The  purity  of  oils  is  also  inditaledliitM 
small,  and  by  their  specific  gravity. 

Hi.  J.  J.  Coleman  has  raeeutly  UTMtipIri 
the  subject  with  the  special  object  ol  Us- 
mining  the  commercial  value  of  vegetabli  nl 
animal  oila,  and  has  extended  the  obsonlxsi 
of  Schubler  and  Ure  on  the  vittcvty  d  lit 
fatty  oili.  Ur.  Coleman  uses  two  glus  ^ir 
deia,  one  within  the  other.  The  initr  a* '» 
filled  with  the  oil  to  be  exaioined,  andiifv^ 
niahed  with  a  stopcock,  the  aperture  of  iluA 
is  of  such  dimensioDs  that  Geimsn  irfnl 
rape  at  120°  F.  will  run  thnmgb  it  in 
seoonds;  theautercylinderis filled oilhnnl 
(«<fig.63). 

The  oil  being  placed  in  the  inner  crlisli 
steam  is  generated  until  the  oil  shonitH 
perature  of  120°  F. ;  the  stopcock  ii  <Ik 
opened,  and  the  time  that  the  oil  tabii 
running  out  aecuntely  registend. 

The  roanlts  obtained  by  Mr.  Colenusni 
as  follows  (Chemical  Kewa,  March  1871):- 

Francb  rcflatd  eolsa  lape      .       .     II    * 

N™"oM  otl     "r      !  :      I  » 

Olive !  It 

Ksst  Indian  ETOand-nnt  .      G    * 


Fehling  distjngaishe*  between  the  £!«■' 
oils  by  miiing  1  paH  of  sulphnris  sod  silk 
3  parts  of  oil,  and  noting  the  t«mi«n*» 
There  ia  great  variation  in  the  amount  (fW 
produced ;  for  example,  rape  oil  gsiu 
and  olive  oil  68'. 

Mr.  GellaUy  has  proposed  aa  a  tert  tkt(d» 
tive  Lability  of  fatty  oils  to  ignite  ^ 
ously  when  in  contact  with  cotioB  «  - 
waste.  The  cotton  waste  is  ditq>ed  iilto* 
to  be  examined,  taken  out,  and  pland  Btf 
loosely  in  a  paper  box  enolosed  ia  S  W 
bath  kept  at  a  tempetaton  (d  frcal*'' 
200°  F.  After  a  certain  length  of  tiw,  ^ 
acteristic  of  each  oil,  the  mass  eat'' 
active  oomliuitioii,  eg. — 


•drape,  iboat    ...       ft        o 

litila  ot  SMMitul  oili  &re  frAqaentlj 
tad  with  tha  fattj  oila,  Tenn,  ■pecin&- 
iol,  or  with  other  euentul  oils  of  k 
ti&d  or  lower  gn^e.  If  adnltcrated 
ot  tha  Gnt  three,  t,  drop  of  the  oil 
-,  when  upoud  to  heat,  inatead  of 
iag  mtinlr,  leave*  ■  gnai;  itain. 
ibmitting  tha  oil  to  the  aolioD  ot  three 
vei^t  of  cectiGed  apirit,  the  eaiential 
Kdrad,  bnt  the  other  ingredieDtt  re- 
icttd  opoa. 


I) raj 

"  The  preaenoe  ot  alcohol  may  be  detected 
by  BgiUting  the  oil  with  a  few  imall  piecei  of 
dried  chloride  of  calcinm.  Theae  remBiii  un- 
altered in  a  pnre  eaaentiol  oil,  but  diuolve  in 
one  containing  alcohol,  and  the  reaolting  lolii- 
tioD  aepaistei,  fonniag  a  diatinct  itratum  at 
the  bottom  of  the  TstaaL  When  only  a  very 
little  alcohol  ia  preaeut,  tha  piecea  merely 
change  their  form,  and  exhibit  the  action  of  the 
tolventou  their  ouglea  oredgea,  wliich  become 
more  or  leaa  obtoie  or  rounded." 

H,  Baral'a  teat  for  alcohol  ia  Tery  delicate, 
uid  ia  aa  followa  :  "  Twelve  dcopa  of  the  oil  are 
placed  on  a  perfectly  dcy  watch  gUu,  and  a 
piece  of  potaaaiom,  about  the  aiia  of  a  pin'a  head, 
let  in  the  midille  of  it.  If  the  imall  fragment 
at  metal  retaini  iti  integrity  for  twelve  or 


1" 

iitnre  of  an  interior  oil  with  one  more 
ay  often  be  detected  by  pouring  a 
two  on  a  piece  ot  porous  pnper  or 
i  abaldng  it  in  the  nir ;  the  difference 
at  the  beginning  and  the  end  of  evn- 
win  often  abow  the  adnlteration. 
lex  of  retraction  in  a  aingle  drop  of  oil 
efnl,  aa  anggested  hy  Dr,  Wollaaton. 
hue  of  a  heavy  oil  with  a  light  oil 
•tccted  by  agitating  the  snbj'ected  oil 


with  *ater,  whan  the  two  will  aepirata  and 
fomt  diatinct  atrata. 

lie  on  p.   414  ia  trom  Mr.  Cooley'a 
"  CjcloptBdia ;"  it  may  be  of  oaein  diatinguiah- 

OUve  {OUo  Etiropaa)—A  native  of  the 
louth  ot  Europe.  The  fruit  in  tho  ripe  state 
is  blacli,  and  fnmishea  the  oiL  Thoae  im- 
ported into  thia  country  hare  been  gathered 
green  and  loiLked  Brat  in  strong  lye,  and  then 
in  fresh  water,  to  remove  their  rough  bitter 
taste  before  being  preserved  iu  a  solution  of 
salt.  The  olive  ii  remarkable  for  yielding  a 
fixed  oil  ^m  the  pericarp  inilead  ot  from  the 
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{Allium  CqM)— Though  differing  so 

iHMkfroiii  the  aeiMunigQa,  the  onion,  like  it, 

kfaogi  to  the  lily  tribe  of  pknts.   It  contain« 

H  acrid  Toktile  oil,  which  poiaesses  irritant 

ad  cidtant  properties.  The  onion  is  diuretic, 

opaetanat,  rubefacient,  and  stimulant. 

Dr.  Collen  says  onions  are  acrid  and  stimu* 

•  Jrtuib  *Dd  possess  little  nutrient  power.    In 

MBoQs  constitutions  they  generally  produce 

irtilenee,    thirst,    headache,     and   (febrile 

^aptoms;  but  where  the  temperament  is 

yMsgmaiin,  they  are  of  infinite  service,  by 

■ifinililing  the  system  and  promoting  the  ex> 

mmtioDMf  particularly  expectoration  and  urine. 

0!plithahnl»i  Pnmleiit  (syn.  Contcufiout, 
MUiiaty,  EgffpHan^  &c.)  — This  may  be 
wbotHj  defined  as  a  contagious  inflammation 
of  the  eonjunctxTBB  of  the  eyes,  attended 
with  purulent  discharge,  and  extremely 
daageroni  to  sight.  This  disease  of  the  eyes 
been  the  scourge  of  soldiers  in  unhealthy 
and  crowded  barracks ;  of  children  in 
and  pauper  schools;  and  of 
tiring  in  dirty,  badly-lit,  and  impure 


r 


treating  of  it  in  a  military  point  of 
,  mmjMi  **The  disease,  as  we  now  see  it,  is 
of  Uie  legacies  which  Napoleon  left  to  the 
His  system  of  making  war  with  little 
rapid  moyements,  abandonment 
the  good  old  custom  of  winter  quarters, 
intermixture  of  regiments  from  several 
ims  to  have  given  a  great  spread  to 
>;  and  though  the  subsequent  years  of 
I  have  greatly  lessened  it,  it  has  prevailed 
less  ever  since  in  the  French,  Prus- 
Anatrian,  Bavarian,  Hanoverian,  Italian, 
Belgian,  Swedish,  and  Russian 
well  as  in  our  own.  It  has  also 
eridently  propagated  among  the  ci\'il 
yepulmtion  by  the  armies,  and  is  one  more 
T^iilaiLn  with  which  glorious  war  has  cursed 
the  nations.** 

The  terrible  effects  of  ophthalmia  cannot  be 

exemplified  than  in  the  history  of  the 

of  the  slave-ship  Le  Boideur. 

In  the  year  1819  the  French  ship  Le  Boideur 

aeOed  with  a  cargo  of  160  negroes  from  Bonny, 

an  the  eoast  of  Africa,  to  Ouadaloupe.    Her 

avew  eoDsisted  of  twenty-two  men,  so  that  the 

vhole  number  of  human  beings  on  board,  in- 

leoflloers,  was  about  188.  No  epidemic 

been  peiveived  among  the  natives,  and  at 

time  of  sailing  the  crew  enjoyed  perfect 

nor  was  there  any  sign  of  disease 

ig  the  wretched  prisoners. 

The  alarcs  wq;re  crammed  down  into  the 

and  the  air  soon  became  very  foal. 

r,     too^     was    scarce;   they    were    at 

allowed  8  ok.  a  day,  which  about  the  1 


thirteenth  or  fourteenth  day  was  reduced  to 
half  a  wine-glass.  The  ophthalmia  began  in 
the  eyes  of  the  poor  negroes.  The  lids  became 
red  and  inflamed,  and  therefore  the  surgeon 
advised  that  they  should  breathe  in  succession 
the  purer  air  of  the  deck;  accordingly  they 
were  brought  up  alternately,  but  were  soon 
confined  again  to  the  hold  on  account  of  many 
of  them  committing  suicide  by  jumping  into  the 
sea.  The  disease  was  of  a  most  virulent  kind. 
It  spread  rapidly  among  the  Africans,  and  from 
thence  to  the  crew.  A  notable  fact,  showing 
that  ophthalmia  is  propagated  by  material 
particles,  is  that  the  first  man  of  the  crew 
attacked  was  a  sailor  who  kept  near  the  hatch 
communicating  with  the  hold.  The  next  day 
a  landsman  was  taken  ill,  and  in  three  days 
more  the  captain  and  almost  all  the  rest  of 
the  crew  were  infected.  The  number  of 
victims  daily  increased ;  and  at  last  only  ont 
of  their  number  remained  free,  and  was  thus 
able  to  steer  the  ship,  so  that  they  were  in 
the  greatest  alarm  lest  he  too  should  be 
seized  with  blindness  and  that  they  should  be 
left  to  the  mercy  of  the  waves,  like  the 
Spanish  ship  Leon,  the  crew  of  which,  to  a 
man,  lost  their  eyesight  and  were  never  heard 
of.  They,  however,  reached  Guadaloupe  on 
the  21st  of  June.  Thirty-nine  of  the  negroes 
had  entirely  lost  their  sight  (thirty -six  of 
whom  had  been  thrown  into  the  sea  because 
they  were  unsaleable),  twelve  had  lost  an  eye, 
and  fourteen  were  blinded  to  a  greater  or  less 
degree.  Twelve  of  the  crew,  including  the 
surgeon,  were  totally  blind,  five  were  blind  of 
one  eye,  and  four  were  partiaUy  injured.  The 
steerer  of  the  vessel  caught  ophthalmia  three 
days  after  the  vessel  arrived  in  port. 

Of  late  years  considerable  attention  has  been 
directed  to  this  subject  on  account  of  its  ex- 
tensive prevalence  in  certain  of  the  metroi>oli- 
tan  workhouses  and  pauper  schools. 

One  of  the  most  important  facts  to  grasp  is 
that  purulent  ophthalmia  does  not  readily 
spread  among  a  community  of  healthy  persons, 
there  is  nearly  always  a  preliminary  condition 
of  the  lining  membrane  of  the  lids. 

"This  antecedent  condition  is  not  one  of 
mere  ill-health  or  debility  either  inherited  or 
acquired,  but  it  is  something  definite,  mani- 
fested by  the  development  in  the  lining  mem- 
brane of  the  eyelids  of  certain  little  bodies 
which  are  not  unlike  grains  of  boiled  sago,  and 
which  are  commonly  called  after  this  resem- 
blance.'*—(Brudenell  Carter.) 

The  existence  of  the  **  sago  grains  "  remained 
unknown  until  1848,  when  they  were  first  dis- 
covered by  Dr.  Loffler,  a  Prussian  surgeon. 
In  Dr.  Loffler's  regiment  many  men  were 
attacked  by  ophthalmia  and  disabled.  Dr. 
Loffler,  in  order  to  treat  the  disease  from  the 
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commencement,  caused  the  whole  regiment  to 
be  paraded  daily  for  inspection,  and  he  examined 
the  inside  of  the  eyelids  of  every  man.  In  a 
large  proportion  of  the  apparently  healthy  men 
he  found  these  sago  grains,  and  at  first  did  not 
know  what  they  signified  ;  he  soon,  however, 
recognised  their  importance,  in  finding  that 
the  men  with  granular  lids  were  sooner  or  later 
attacked  with  ophthalmia,  while  those  with 
healthy  lids  remained  exempt. 

The  inquiry  thus  begun  was  taken  up  by 
other  surgeons,  especially  Drs.  Frank  Marston 
and  Welch,  who  confirmed  Dr.  Loffler's  con- 
clusions, that  the  sago  grains  are  a  necessary 
antecedent  of  an  epidemic  of  contagious 
ophthalmia;  and  they  also  established  the  fact, 
that  when  a  large  number  of  persons  are 
crowded  together  and  breathe  impure  air,  and 
live,  generally  speaking,  amongst  insanitary 
conditions,  they  become  the  subjects  of  these 
sago  grains  ;  *'  so  that  the  presence  or  absence 
of  sago  grains  affords  a  delicate  test  of  the 
sanitary  state  of  a  school,  regiment,  or  any 
similar  community." 

Stromeyer  (Maximen  der  EIriegsheilkunst,  p. 
49)  has  also  met  with  this  condition  of  the  eye 
amongst  many  of  the  domestic  animals,  more 
especially  pigs,  and  has  shown  that  they  exist  in 
proportion  to  the  dirty  condition  in  which  these 
animals  are  kept.  *  *  In  a  regiment  the  proneness 
to  the  development  of  sago  grains  is  found  to 
decrease  as  life  advances— that  is,  to  be  much 
greater  in  young  soldiers  than  in  old  ones, 
and,  by  a  parity  of  reasoning,  it  is  assumed  to 
be  greater  in  a  community  of  children  than  in 
a  community  of  adults.    In  any  individual,  and 
therefore  in  any  community,  the  sago  grains 
may  disappear  without  producing  mischief. 
But,  as  a  matter  of  fact,  sources  of  irritation 
to  the  eyes  abound  in  the  world,  and  when 
these  sources  of  irritation  act  upon  eyelids  in 
which  sago  grains  are  already  present,  they 
often  excite  the  contagious  form  of  ophthal- 
mia."—(Brudenell   Carter.)      The    exact 
nature  of  tliese  vesicles  has  been  of  late  years 
carefully  investigated,  and  it  is  now  generally 
considered  that  they  are  really  the  enlarged 
closed  follicles  of  Krause  ;  these  follicles  are 
situated  directly  beneath  the  epithelium,  and 
are  not  apparent  in  a  normal  state  of  the  con- 
junctiva, butbecome  swollen  and  enlarged  when 
this  membrane  is  in  an  irritable  condition. 
They  are,  therefore,  analogous  to  the  enlarged 
glands   met   with   in '  scrofulous  and   feeble 
children. 

The  mode  of  propagation  of  this  disease  is 
without  doubt  through  the  discharge,  and  so 
completely  is  this  proved  that  ophthalmic  sur- 
geons, on  one  eye  of  t)ie  patient  being  affected, 
hermetically  seal  up  the  other,  which,  if  pro- 
perly done,  will  then  escape  the  infeotion. 
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The  secretion  passes  along  the  tear-ptngei 
into  the  nostrils,  and  is  driven  oat  with  tin 
expired  air  at  every  breath.  Bendei  ike 
chances  of  direct  contact  that  must  exittilMi 
a  child  with  ophthalmia  is  perpetniDy  leid* 
ing  into  the  atmosphere  what  I  may  daeriki 
as  a  spray  of  contagious  particles.**— (BbudI> 
NELL  Garter.) 

The  period  of  contagion  also  appetnet 
tremely  protracted.  Until  the  eyes  of  a  eBU 
are  perfectly  well,  "  they  remain  in  a  iMi 
in  which  any  chance  irritation— the  eakiM 
of  a  particle  of  dust,  or  of  an  insect,  orefici 
some  temporary  disturbance  of  thehsiltt- 
may  reproduce  a  secretion  of  the  most  letiit 
chiuracter."— (Brudenell  Cabteb.) 

A^^ain,  according  to  Warlomont,  a  man  osei 
affected  has  no  safety ;  so  that  any  one  wk 
has  once  had  the  disease  may  have  a  rdspN 
from  the  most  trivial  causes,  and  is  Hbatkn 
a  source  of  danger,  and  should  be  watehai 

Prevention  of  the  DiaeoMe.— The  diseue  fi 
always  due  to  deficient  hygienic  tmiv^ 
ments. 

Whenever  it  appears,  whether  in  an  mi'i 
a  school,  or  any  place  where  control  is  poa&H 
every  person's  eyes  should  be  inspected  dii^; 
and  if  the  sago-grain  appearance  be  detoetai 
the  individual  should  be  at  <nice  sspsiiirf 
from  the  healthy.    An  insufScient  mpf^^ 
water  and  towels  is  often  the  cause  d  Al 
disease  spreading  among  a  community;  bMi 
in  all  cases  lavatories  should  be  laige,  iadbl. 
supplied  with  plenty  of  basins  and 
In  an  epidemic  of  ophthalmia,  each 
person,    and   indeed  every  healthy 
should  be  furnished  with  a  separate  tsM 
and  any  towel  used  by  an  affected  pa» 
should  be  plunged  into  a  disinfecisot  i^ 
In  certain  schools  visited  by  ophthsfanis  # 
infected  towels  were  actually  hung  on  theffB 
of  the  bed,  a  practice  to  be  condemned.  Af 
eyes  will  require  frequent  bathing,  tad  to 
this  purpose  a  8ui)ply  of  clean,  whitii  i» 
rags  should  be  provided,  to  be  burnt  ^n^ 
after  use.    In  pauper  schools  a  libexsl  nffV 
of  meat  has  been  often  found  to  dtoisw 
greatly  the  number  of  cases.   In  mctropeW* 
schools,  or  in  large  towns,  while  pToperB* 
tary  remedial  measures  are  taken  for  v 
healthy,  the  diseased  may  be  at  oDoe  pM 
in  an  eye-hospital,  which  of  course  Uioroip^F 
separates  them  from  the  ophthalmia  eesb^ 

In  some  cases  the  pillow-case  hu  liec* '  | 
medium  of  infection.  The  patienti  Af^\ 
have  a  fresh  pillow-case  daily,  and  tiM  w^j 
clothes  should  be  changed  frequently. 

The  attendants,   in  bathing   the  eyte  <t ' 
patients,  should  be  provided  with  ibsdei  ti 
protect  their  own  eyes  from  oontagioB. 
Stromeyer  greatly  reduced  the  diieise  li 
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» BuMTeriati  anny  simply  by  yentilation. 

•  eontsgiofiis  {uurticles,  instead  of  lodging 
ths  fnmtture,  clothes,  eyelids,  beard,  &c., 
the  men,  are  swept  away  and  dilated  by 

cuxenta  of  air. 

a  this  disease,  disinfection  of  the  air  by 
■deals  mast  he  aroided,  as  by  irritating 

•yea  it  is  likely  to  do  more  harm  than 
d. 

he  efFeets  of  the  different  varieties  of  con- 
OQS  ophthalmia  are  thickening  and  dis- 
kn  of  the  eyelids,  impairment  of  efficiency 
■tin  disablement,  and  too  often  complete 
of  si^t. 

Iplam— Hie  joiee  inspissated  by  sponta- 
is  evaporation,  obtained  by  incision  from 

imripe  capsales  of  the  poppy  {Papavtr 
■(fcncai,  Linn.),  grown  in  Asia  Minor. 
pfaoa  appears  in  the  form  of  irregular 
pa,  wei^iing  from  4  oz.  to  2  lbs.,  envel- 
1  in  the  remains  of  poppy  seeds,  and  gener- 
ecyvered  with  the  chaffy  fruits  of  a  species 
nnez.  When  fresh,  plastic ;  tearing  with 
mfolar,  slightly  moist,  chestnut-brown 
;  shining  when  rubbed  smooth  with 
;  having  a  most  peculiar  odour  and 
bitter  taste. 
pfom  contains  a  peculiar  acid,  meconic 
'  (O7H4O7),  and  the  following  alkaloids : 
fkSa  (CitHj^O,),  €od€ia  (Ci8H,iN03+ 
Iff  papaverina  (G^HsxN04),  thebaia  or 
tmorpkia  (CisHuNOa),  narcotine  (Cn 
10^),  nareeia  (CtsHs^NO^),  meconine  or 
mgl  (OiqHioOJ,  opianine  and  porphyrox- 

The  following  are  the  constituents  of  100 
llof  ofdinary  Smyrna  opium  (Muldeb)  : — 

CtmpotUion  of  100  Parts  q/  Weight. 

KKphia 10-842 

QMcia 0-678 

isnotiae 0808 

6662 

0-804 

acid         ....  6-154 

_^ 8682 

Hasty  matter     ....  26-242 

fmeoM 19  086 

ihliT  natter  2166 

gsatcbouc 6-012 

flier 9846 

■wtrnndetennined,  and  loss   .  2-118 

100000 

4iBi  is  perhaps  more  extensively  used 
taj  other  drag;  and,  indeed  so  highly  is  it 
ill  ea  A  medicine,  that  it  has  been  called 
''gift  of  God  to  man.*'  It  is,  however, 
What  ascertain  in  its  action,  some  people 
able  to  take  enormous  quantities  with- 
)|Muent  injury.  The  smallest  fatal  dose 
crade  cipiam  on  record  is  that  related  by 
tarfcey,  in  which  a  man  aged  thirty-two 
Portly  after  taking  4  grains  of  crude 

•  mnd  MM  smuJl  a  quantity  as  2  drachms  of 
ciar»  hBB  been  known  to  destroy  life. 


On  the  other  hand.  Dr.  Garrod  mentions  the 
case  of  a  young  man  who  took  60  grains  of 
Smyrna  opium  night  and  morning,  and  fre- 
quently, in  addition  to  this,  1  to  1^  fluid 
ounces  of  laudanum  during  the  day.  In  1866 
he  also  had  a  man  about  thirty-five  years  of 
age  under  his  care  who  positively  asserted 
that  he  had  taken  72  grains  of  acetate  of 
morphia  in  one  day,  and  also  that  he  had 
swallowed  as  much  as  a  pint  of  laudanum. 

Opium,  excessively  useful  as  a  medicinal 
agent  when  discreetly  used,  and  often  a  valu- 
able stimulant  to  the  mental  faculties,  be- 
comes most  dangerous  when  habitually  em- 
ployed ;  the  digestive  organs  become  impaired, 
the  energy  of  the  mind  is  lessened,  memory  is 
destroyed,  a  state  of  fatuity  and  abject  misery 
is  induced. 

Opium-eating,  unfortunately,  appears  to  be 
on  the  increase  in  all  parts  of  the  world,  more 
being  now  consumed  in  China  than  ever.  In 
many  of  the  Western  States  of  America  the 
practice  has  become  so  notoriously  common, 
that  in  1872  the  Legislature  of  Kentucky 
passed  a  bill  by  which  any  person  who 
through  the  excessive  use  of  opium  is  incapa- 
citated from  managing  himself  or  his  affairs, 
may  upon  the  affidavit  of  two  citizens  be 
confined  in  an  asylum,  and  subjected  to  the 
same  restraint  as  lunatics  and  habitual  drunk- 
ards. We  hear  on  all  sides  that  of  late  years 
opium-eating  and  laudanum-taking  have  been 
greatly  on  the  increase  in  this  country,  and 
the  employment  of  this  drug  as  a  soporific  for 
infants  and  young  children  has  become  so 
genend  amongst  the  poor  and  dissipated  as  to 
call  for  the  interference  of  the  Legislature. 
Recent  customhouse  returns  show  that  250,000 
I]>8.  in  weight  of  opium  are  annually  imported 
into  this  country,  and  it  is  computed  that  not 
more  than  one-third  at  most  of  the  drug  is  used 
for  medicinal  purposes. 

Dr.  Chevers  states  that  opium  eating  and 
smoking  are  very  prevalent  in  many  parts  of 
India,  and  that  it  is  extensively  em^doyed  for 
the  destruction  of  female  children.  To  this 
end  it  is  either  introduced  into  the  infant's 
mouth,  or  the  mother's  nipples  ore  anointed 
with  it.  Dnigging  older  children  to  keex) 
them  quiet  is  also  common  enough. 

Adulterations.—  Opium  is  mixed  with  many 
impurities,  such  as  leaves,  bidlcts,  stones, 
fruits,  &c.  These  can  generally  be  detected 
by  making  a  decoction  of  the  suspected  drug, 
and  then  straining.  The  amount  of  water 
present  may  be  estimated  by  drying  at  212^ 
F.,  and  obserring  the  loss.  A  decoction  of 
opium,  when  cold,  should  not  give  a  blue 
precipitate  on  the  addition  of  tincture  of 
iodine. 
The  following  substances  are  occasionally 
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added  :  Extract  of  lettuce,  lactucarium, 
mucilage  of  gum  tragacanth,  dried  leaves, 
starch,  water,  clay,  sand,  gravel,  and  other 
bodies,  in  order  to  increase  the  weight. 

The  quality  of  opium  is  best  determined  by 
a  simple  assay  of  the  amount  of  morphia  con- 
tained in  it ;  this  should  amount  to  at  least 
6  or  8  parts  per  100.  The  assay  is  made  as 
follows :  Opium,  4  parts,  quicklime,  1  part, 
made  into  a  milk  with  water  q.8.,  are  boiled 
together,  and  the  solution  filtered  whilst  hot. 
Dilute  hydrochloric  acid  then  added,  to  satu- 
ration, and  the  morphia  precipitated  by  the 
addition  of  ammonia,  any  excess  of  the  latter 
being  expelled  by  heat.  The  precipitate  is 
then  collected,  dried,  and  weighed.  If  100 
grains  have  been  operated  on,  the  given 
weight  will  represent  the  percentage  richness 
of  the  sample  in  morphia. 

The  tests,  &c.,  for  discovering  opium  have 
been  fully  described  under  Morphia. 

Antidotes. — Evacuants  should  at  once  be 
employed,  and  strong  coffee  administered.  If 
the  patient  is  unable  to  swallow,  and  a 
stomach-pump  is  at  hand,  the  stomach  should 
be  emptied,  and  coffee  can  then  be  injected 
by  the  same  instrument.  Every  effort  should 
be  made  to  rouse  the  patient,  and  as  a  last 
resoorce  artificial  respiration  and  galvanism 
should  be  used.  See  Morphia,  Meoonio 
Acid,  &c 

Orang^e — The  common  sweet  orange  is  the 
fruit  of  the  Citrus  Aurantium.  The  Seville  or 
bitter  orange  is  produced  by  Citrus  vulgaris 
or  Bigaradia. 

The  orange  is  an  agreeable  and  refreshing 
fruit,  and  probably  one  of  the  most  useful  of 
all  the  sub-acid  fruits.  Orange-juice  differs 
from  that  of  lemons  chiefly  in  containing  less 
citric  acid  and  more  sugar.  In  their  general 
properties  the  two  are  nearly  identical.  See 
Lemon-Juice,  &c. 

Orders— The  general  powers  of  the  Local 
Government  Board  with  regard  to  local 
government  orders  have  been  condensed  in 
article  Local  Government  Board.  In  this 
article  provisional  orders  will  be  alone  treated 
of.  Provisional  orders  are  orders  of  the  Local 
Government  Board,  which  are  of  no  force 
until  confirmed  by  Parliament ;  so  that  they 
are  virtually  Acts  of  Parliament,  and  if  passed 
through  both  Houses,  a  provisional  order  is 
part  and  portion  of  the  law  of  the  land.  The 
matters  dealt  with  by  provisional  orders  are 
changes  in  or  actual  repeal  of  Local  Improve- 
ment Acts,  alterations  of  area,  the  union  of 
districts  for  the  appointment  of  a  health 
officer  in  case  of  opposition  to  such  a  course, 
the  amalgamating  of  two  or  more  districts  for 
certain   purposes,  and   other   matters   coq> 


sidered  in  this  work  under  their 

headings. 
The  following  enactments  are  in 

regard  to  provisional  orders : — 
L  The  Local  Government  Board 
make  any  provisional  order  \ 
Public  Health  Act  unless  pabli 
the  puri>ort  of  the  proposed 
been  previously  given  by  adv 
in  two  successive  weeks  in  t 
newspaper  circulating  in  the 
which  such  provisional  order  i 

2.  Before  making  any  sudi 
order,  the  Local  Government  1 
consider  any  objections  whii 
made  thereto  by  any  persoi 
thereby,  and  in  cases  where  t 
matter  is  one  to  which  a  loca 
applicable,  shall  cause  to  be  n 
inquiry,  of  which  public  noti 
given  in  manner  aforesaid,  ai 
all  persons  interested  shall  b< 
to  attend  and  make  objecticms 

3.  The  Local  Government  Boar 
mit  to  Parliament  for  oonfir 
provisional  order  made  by  it  u 
of  the  Public  Health  Act,  bi 
order  shall  be  of  no  force  whv 
and  until  it  is  confirmed  by  P. 

4.  If,  while  the  Bill  confinnio 
order  is    pending   in    either 
Parliament,    a    petition    is 
against  any  order  comprised 
Bill,  so  far  as  it  relates  to 
may  be  referred  to  a  leleet 
and  the  petitioner  shall  be 
appear  and  oppose  as   in  t 
private  bills. 

5.  Any  Act  confirming  any  prori 
made  in  pursuance  of  any  of  i 
Acts,  or  of  the  Public  Heal 
any  Order  in  Conndl  made  i 
of  any  of  the  Sanitary  Acta, 
pealed,  altered,  or  amended 
visional  order  made  by  the  L( 
ment  Board,  and  duly  oa 
Parliament. 

6.  The  Local  Government  Boi 
voke,  either  wholly  or  pa 
provisional  order  made  by  1 
the  same  is  confirmed  by  ^ri 
such  revocation  shall  not  be 
tha  Bill  confirming  the  ordei 
in  either  House  of  Parliamen 

7.  The  making  of  a  provisiona 
be  primd  facie  evidence  that 
quirementsof  the  PabUc  H 
respect  of  proceedings  req 
taken  previously  to  the  mal 
provisional  order  have  been  cc 

8.  Every   Act   oonfirming  an^ 
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rder  shall  be  deemed  to  be  a 

eral  Act.— (P.  H.,  s.  297.) 

>le  ooflta  of  any  local  authority 

proTiaional  orders  made  in 
he  Publio  Health  Act,  and  of 
•reliminary  thereto,  as  sanc- 
»  Local  Government  Board, 
nnoting  or  opposing  the  same, 
»d  to  be  expenses  properly  in- 
poaes  of  the  said  Act  by  the 
f  interested  in  or  affected  by 
&1  orders,  and  such  costs  shall 
lingly^  and  if  thought  expe- 
Local  Government  Board,  the 

may  contract  a  loan  for  the 
raying  such  costs. — (P.  H.,  s. 

[deration  of  orders  of  justices, 
M  **  referring  to  nuisances,  see 

I  of  the  justice^s  order  for  the 
be  officers  of  the  local  author- 

POWEBS  OF. 

m  of  justice's  order  for  the 
»rks,  ue  Sewebs. 

twirional—^See  Ordbrs. 

Yellow— Native  sulphide  of 

JKBEKIO. 

t-Boot) — The  dried  rhizome  of 
pallida  and  Oermanica.  It  is 
;  a  violet  odour  to  oils,  tooth- 
,  spirits,  &c.  It  has  also  been 
ilteration  of  jellies,  jams,  &c. 

» —  The  flavouring  matter  of 
be  obtained  in  the  following 
se  and  digest  lean  meat  in 
»sional  pressure.  The  filtered 
nerally  evaporated  nearly  to 
iien  treated  with  alcohol ;  the 
ore  is  lastly  evaporated.  The 
brownish  •  yellow  colour,  is 
sr,  and  its  aqueous  solution  is 
y  infusion  of  galls  and  the 
j^ent  salts.  liebig's  extract  is 
ne. 

liB|^—  Overcrowding  is  at  least 
-too  many  people  living  and 
16  habitation,  and  too  many 
i  given  area.  "Now,  over- 
present  itself  in  more  than  one 
many  houses,  huts,  or  tents, 
eta,  or  lanes,,  or  courts,  on  a 

00  many  persons  in  one  house ; 
ople  serving  ia  a  shop  or  ware- 
ig  in  a  workroom  or  manu- 
lany  sleepers  in  one  dormitory; 
aoners  thrust  in  one  place  of 
too  many  sick  persons  in  one 

1  of  ft  hospital, — and  in  all  these 


cases  health  and  life  are  sacrificed.  These  cases 
of  overcrowding  may  be  arranged  in  three  dis- 
tinct categories.  First  of  all,  we  may  group 
together,  as  forming  one  class,  the  cases  of  the 
shop,  warehouse,  workroom,  factory,  or  dor- 
mitory, in  which  men  are  assembled  in  undue 
numbers,  but,  as  a  rule,  exposed  to  no  other  un- 
wholesome influcDces  than  those  that  emanate 
from  their  own  bodies  (the  case  of  the  dor- 
mitory), or  from  these  in  conjunction  with  the 
heat,  dust  and  chemical  effluvia  which  are 
given  out  in  the  course  of  certain  processes  of 
manufacture.  Then  we  have  the  case  of  the 
overcrowded  dwelling,  of  which  the  inmates  are 
exposed  not  only  to  the  poisonous  products  of 
respiration  in  sitting-rooms  and  bedrooms,  but 
also  to  such  noxious  effluvia  as  may  arise  out 
of  a  damp  soil  or  defective  drainage.  And 
lastly,  we  have  the  case  of  the  hospital,  in 
which  infectious  forms  of  disease  originate 
and  spread  among  the  subjects  of  accidental 
injuries  or  of  operations."— (Dr  GUY,  Publio 
Health,  Parti.) 

All  forms  of  overcrowding  influence  the  rate 
of  mortality.  Overcrowding,  by  vitiating  the 
air,  facilitating  the  spread  of  contagious 
diseases  and  the  transference  from  one  body 
to  another  of  germs  and  parasites,  is  in  the 
highest  degree  unfavourable  to  the  health  of 
man^  and  indeed  also  to  animals. 

The  death-rate  in  towns  is  directly  in 
relation  to  the  density  of  population.  For 
example.  Dr.  Gairdner  gives  the  following 
table  (Public  Health  in  Relation  to  Food 
and  Water) : — 

Mil.  In  DtatricU  Death,  per  1000 

takea  in  BngLuid.  »«*  Amiiuu. 

M 15 

10« 16 

144 17 

14» 18 

182 19 

202 20 

220 21 

824 22 

485 23 

1216  ....  24 

1262 25 

2864 26 

2900 f      ^  ^^       ^ 

\  and  upwards. 

Overcrowding  exists  more  or  less  in  all  dis- 
tricts, both  urban  and  rural.  It  is,  of  course, 
greatest  in  large  manufacturing  cities,  where 
not  alone  each  house  may  accommodate  six  or 
seven  times  the  number  of  people  its  construc- 
tion and  cubic  space  should  allow,  but  the 
houses  themselves  are  also  built  closely  to- 
gether. The  extent  of  overcrowding  in  some 
parts  of  the  metropolis  may  be  gathered  from 
the  following  table,  taken  from  "  the  Report 
of  the  Lancet  Sanitary  Commission  on  the 
Dwellings  of  the  Poor.  No.  IL  Soho.— Lancet, 
May  16, 1874 : "— 
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1 
No.  of    1 

Knot 

Name  of  Locality. 

Population 
in  1871. 

No.  of 

Inhabited 

Houses. 

Area  in 
Acres. 

TnhabitanU  lobabttuli 
per          iutti^ 
Acre           How 

(roughlj). 

1 

{to«m 

The  entire  metropolifl 

3,254,260 

411,767 

75,302 

43 

8 

Westminster  district 

51,181 

4,554 

216 

237 

11 

St.  James's  Square  sub-district 

10,472 

1,384 

84 

125 

8 

Golden  Square                 ,, 

12,860 

1.111 

54 

238 

11 

St.  Anne's,  Soho,            „ 

17,662 

1,337 

54 

325 

13 

Berwick  Street                ,» 

10,287 

722 

24 

428 

14 

St.  Giles's,  South,           ,, 

19,109 

1,214 

64 

298 

15 

Spitalfields 

15,848 

1,431 

1 

52 

301 

11 

In  rural  districts  it  is  generally  individual 
houses,  and  more  especially  the  houses  of  the 
agricultural  and  mining  labourer,  which  are 
overcrowded.  The  writer  of  this  article  in  his 
own  district  has  frequently  had  to  deal  with 
cases  in  which  the  solitary  bedroom  of  a  cot- 
tage was  shared  by  a  large  family,  with  the 
addition  of  lodgers.  Instances  of  a  family — 
husband,  wife,  grandmother,  and  ten  children 
from  nineteen  years  to  two  or  three  years 
of  age — having  only  one  sleeping-room  are 
not  uncommon.  The  remedy  for  this  state  of 
things  is  often  worse  than  the  disease.  The 
offenders  may  be  turned  out  into  the  road, 
and  find  nowhere  to  go  to  except  the  work- 
house, for,  as  a  fact,  in  many  places  houses 
are  scarce  and  difficult  to  get.  The  only  real 
cure  would  appear  to  be  increased  facilities 
for  the  buildLog  of  cottages.  Mr.  Liddle, 
medical  officer  of  health  for  Whitechapel, 
expresses  his  opinion  that  the  best  plan  for 
remedying  overcrowding  in  den8ely-x)opulated 
localities  is  for  the  Metropolitan  Board  of 
Works  to  obtain  powers  for  the  compulsory 
purchase  of  lands  and  houses  which  are  unfit 
for  habitation,  and  sell  the  ground  either  to 
private  individuals  or  public  companies,  for 
the  purpose  of  erecting  suitable  houses  for  the 
use  of  the  working  classes.  And  Dr.  Bond, 
medical  officer  of  health  to  the  county  of 
Gloucester,  proposes  that  sanitary  authorities 
should  be  given  the  power  to  build  cottages 
for  the  poor. 

The  diseases  produced  from  overcrowding 
are  consumption,  continued  fevers,  general 
impairment  of  the  health,  a  putrid  condition 
of  the  body  followed  by  death,  mania,  boils, 
erysipelas,  pyaemia,  malignant  ulcer,  hospital 
gangrene,  an  augmented  liability  to  the  spread 
and  reception  of  infectious  diseases  —  e.fj., 
typhus  and  ophthalmia— as  well  as  of  skin 
and  parasitic  affections. 

Of  these,  consumption  is  the  disease  more 
particularly  produced  by  men  breathing  viti- 
ated air  for  a  long  period  of  time  in  their 
workshops  and  houses. 


Dr.  Guy  questioned  320  men  working  i 
rooms  of  different  sizes,  and  instituted  cm 
parisons  between  men  occupying  otnow 
and  wider  spaces,  or  working  on  diffmi 
floors  more  or  less  freely  communicatiog^ 
one  another.  '  *  All  the  comparison!  led  tsti 
same  result— the  establishment  of  tbe  Ml 
vital  truth— that  consumption  (inferred  fai 
the  existence  of  the  leading  symptom,  bMM 
tysis)  and  colds  (doubtless  comprisiag  ttitd 
of  consumption)  were  anif ormly  rife  vtan 
the  cubic  space  was  smallest,  or  the  sir  ai 
close,  hot,  and  fool.  I  will  content  mjm 
with  two  instructive  comparisons.  Fortf  M 
worked  in  five  rooms  with  303  cnbie  M  * 
air  per  man  ;  other  forty  in  other  fire  Mi 
with  789.  Of  the  forty  in  the  smillff  tmb 
five  had  had  haemoptysis,  and  six  were  nkj* 
to  severe  colds.  Of  the  forty  in  the  lof 
rooms,  not  one  had  spat  blood,  and  om  fl) 
was  subject  to  severe  colds. 

'  *  My  second  comparison  throws  tlie  39^ 
into  three  groups  of  nearly  equal  nsc.  sDi' 
prising  more  than  a  hundred.  The  M  fi^ 
worked  in  rooms  affording  to  esdi  nil  ii 
than  500  cubic  feet  of  air,  the  second  hadM 
500  to  600,  the  third  more  than  GOa  iti^ 
ing  all  these  groups  to  the  standsid  of  IW 
I  found  that  of  the  first  group  1250  vw 
have  spat  blood*;  of  the  second,  iS^!*'* 
third,  396 ;  while  1250  of  the  first  groq^V 
of  the  second,  and  198  of  the  thM  nV** 
tively  would  have  been  subject  to  m* 
colds."— (Dr.  W.  A.  Oct,  Pohlic  HA 
PartL) 

The  deficient  cubic  space  of  the  tau0^ 
dation  provided  for  the  Foot  Gasrdi,iii^ 
parison  with  that  of  the  Household  (WV 
was  so  disastrous  to  the  health  of  ^*^ 
that  in  the  interval  from  1830tol83S,^ 
the  rate  of  mortality  was  145  per  10^^* 
the  Household  Cavalry,  it  was  216  pa  )M> 
for  the  Foot  Guards,  and  of  this  lugt  i* 
tality  in  the  Foot  Guards  204  perlO,OW* 
due  to  consumption. 

The  same  writer,  Dr.  Guy,  «p:  "I  ** 
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lief  of  eabio  ipaces  rising  by  easy 
m  the  8  of  fit.  Martin's  Bound 
tlie  40  of  the  Black  Hole,  through 
>  of  Marlborough  House,  Peckham, 
he  Union  Workhouse,  and  busy 
ry  of  the  city  of  London;  the  52 

of  the  most  crowded  rooms  in 
le,  St.  GUes's,  the  scene  of  a  great 
Erom  fever  and  cholera;  the  84 
of  a  Tillage  hoTel  in  Dorsetshire, 
ny  fatal  fever  prevailed ;  the  100 
I  the  Parish  House,  near  Launces- 
it  of  cholera ;  the  136  cubic  feet  of 
establishment  for  pauper  children 
,  where  in  the  epidemic  of  1849 

alew  170  children  in  three  weeks ; 
ie  feet  of  the  Wood  Street  Comp- 
r  notorious  haunt  of  jail  fever ;  the 
mi  of  the  Cambridge  Town  Bride- 
en  with  jail  fever  in  1774 ;  up  to 
io  feet  of  a  London  printing-office, 
ind  the  deaths  from  consumption 
I  fast  on  each  other  as  deaths  from 
pooM  fever  might  do ;-  and  the  228 
nek-wards  of  Christchurch  Work- 
ra  in  1848  gangrene  of  the  mouth 

ixerowded  localities  every  observer 
rock  with  the  pallid  ansemio  look 
Illation  generally,  showing  that, 
I  of  any  particular  disease,  it  pro- 
end  want  of  vigour  and  tone. 
ard  to  acute  cases  of  overcrowding 
t-ships,  prisons,  camps,  &c.,  in- 
istory  are  sufficiently  numerous— 
%ck  Hole  of  Calcutta  and  the  state 
ns  two  centuries  ago. 
at  the  time  of  the  Irish  famine 
I  were  an  immense  number  of  emi- 
i  Ireland  to  the  United  States,  and 
rcrowding  of  the  ships.  In  ten 
ring  at  Montreal,  July  1847,  there 
rish  passengers,  of  whom  804  died 
wage  and  847  arrived  sick.     The 

Commissioners  now  require  15 
feet  and  a  height  of  6  feet  for 
uit,  so  that  although  this  space  is 
uate,  yet  it  is  not  likely  such  cases 
ow,  at  least  in  England.    The  most 

of  a  fatally-overcrowded  ship  is 
e  Leibnitz,  which  left  Hamburg 
tn  emigrants  for  New  York.  The 
cargo  of  wool  and  hides,  and  car- 
Mengers.     They  experienced  every 

can  arise  from  insufficient  simce 
bad  food  and  ill-treatment,  and 
t  of  the  whole  number. 

1782,  from  "An  Account  of  a 
which  prevailed  among  some 
ren  maintained  by  the  Parish  of 
,  in  Wectminster,"  it  would  appear 


that  intense  pollution  of  the  air  &om  over- 
crowding produces  occasionally  a  kind  of 
mania,  accompanied  with  colic,  convulsions, 
and  pains  in  the  limbs. 

The  Action  of  the  Medical  Officer  of  Heaith 
in  Ccues  of  Overcrowding. — The  medical  officer 
of  health  will  usually  act  from  information 
either  from  the  inspector  of  nuisances  or  other 
person.  It  is  then  his  duty  to  go  down  and 
inspect  the  premises,  and  examine  the  rooms, 
cubic  space,  and  ventilation.  He  is  then  to 
take  such  steps  as  are  authorised  by  the 
statutes,  and  **  as  the  circumstances  of  the  case 
may  justify  and  require."  So  it  is,  practically 
sx>eaking,  left  to  him  to  use  his  judgment ;  and 
in  cases  where  there  is  only  one  family,  and  this 
consisting  of  little  children,  apparently  healthy, 
it  may  not  be  advisable  to  move  in  the  matter 
— in  fact,  every  case  must  be  dealt  with  on  its 
merits. 

The  91st  section  of  the  Public  Health  Act, 
1875,  defines  *'any  house  or  part  of  a  house  so 
overcrowded  as  to  be  dangerous  or  injurious 
to  the  health  of  the  inmates,  whether  or  not 
members  of  the  same  family,  to  be  a  nuisance.  '* 

This  being  the  case,  the  procedure  for  the 
abatement  of  overcrowding  is  exactly  the 
same  as  in  ordinary  nuisances.    See  Nuisances. 

Where  two  convictions  against  the  provi- 
sions of  any  Act  relating  to  the  overcrowding 
of  a  house  have  taken  place  within  three  months 
(whether  the  persons  convicted  were  or  were 
not  the  same),  a  court  of  summary  jurisdiction 
may,  on  the  application  of  the  local  authority 
of  the  district  in  which  the  house  is  situated, 
direct  the  closing  of  the  house  for  such  period 
as  the  court  may  deem  necessary. — (P.  H., 
s.  109.) 

Owner — The  term  "owner"  is  thus  defined 
for  the  purposes  of  the  Public  Health  Act, 
1875  :  "*  Owner*  means  the  person  for  the 
time  being  receiving  the  rackrent  of  the  lauds 
or  premises  in  connection  with  which  the  word 
is  used,  whether  on  his  own  account  or  as 
agent  or  trustee  for  any  other  person,  or  who 
would  so  receive  the  same  if  such  lands  or 
premises  were  let  at  a  rackrent.'' 

The  proper  person  to  serve  notice  on, 
whether  owner  or  occupier,  in  cases  of  nui- 
sance, and  the  proper  person  to  levy  a  rate  on, 
will  be  found  fully  considered  in  ai*ticles 
Notices,  Nuisances,  Rates. 

For  obstruction  of  owner  by  occupier,  in  the 
case  of  the  former  carrying  into  effect  any  of 
tlie  provisions  of  the  Public  Health  Act,  see 
Obstruction. 

Oxalic  Acid— ^ee  Acid,  Oxalic. 

Oxford  and  Gambridge,  Xtatinip  of — 

Set  Kates. 
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Oxford,  Iiooal 

Board  of  Oxford. 

Oxyuris 

Round. 


of— See  Local 
—  See  Worms, 


Oystem  {08trea  edidis,  Linn. )— Oysters  arc 
nutritious  and  easy  of  digestion,  especially 
M'hcn  eaten  raw,  the  process  of  cooking  coagu- 
lating and  hardening  them.  The  following 
shows  their  composition  : — 

Composition  0/  Oysten  (Payen). 

Mom  of 
Twu  AnaljKflL 

Nitrogenous  matter               .        .  14010 

Fatty  matter                           .        .  1-616 

Ssiline  matter         ....  2-695 

Noii-nitrogeuous  matter  and  loss  1  -395 

Water 80  385 


100  000 


Ozone  and  Antozone— Ozone  (fromoso, 
I  smell)  is  a  peculiar  variety  of  oxygen,  distin- 
guished from  ordinary  oxygen  by  its  greater 
weight,  its  peculiar  and  somewhat  chlorous 
smell,  its  intensely  active  oxidising  powers, 
and  the  ease  with  which  it  passes  into  com- 
mon oxygen.  It  is  indeed  a  condensed  form 
of  the  latter  gas,  containing  three  atoms  of  oxy- 
gen instead  of  two,  the  formula  for  ordinary 
oxygen  being  Oj,  for  ozone  O^,  It  then  neces- 
sarily follows  that  ozone  is  half  as  heavy  again 
as  oxygen ;  its  atomic  weight  is  therefore  24, 
that  of  oxygen  being  16.  The  history  of  ozone 
is  as  follows  :  In  1785,  Van  Marum  observed 
the  production  of  a  peculiar  smell  when  elec- 
tric sparks  were  passed  through  oxygen,  and 
considering  electricity  a  material  substance, 
he  called  this  odour  "  the  smell  of  electricity." 
In  1840,  Schonbein  of  Basle,  in  decomposing 
water  by  the  Voltaic  pile,  discovered  the  new 
agent,  which  he  called  "  ozone."  He  pointed 
out  several  ways  of  producing  it,  invented  a 
test  for  its  presence,  and  investigated  its  pro- 
perties. He,  however,  up  to  the  time  of  his 
death  never  held  a  correct  theory  in  regard  to 
its  nature.  In  1856  the  first  book  wholly 
devoted  to  ozone  wag  written  by  M.  Scoutct- 
ten  of  Metz ;  and  researches  by  Marignac, 
Dedalline,  Becquerel,  Fremy,  Andrews  and 
Tait,  Loret,  Brodie,  C.  Fox,  and  others,  in 
still  more  recent  times,  have  elucidated  its 
true  nature. 

Dr.  Cornelius  Fox,  in  his  work  on  ozone 
and  antozone,  has  collected  very  completely 
all  that  is  known  respecting  these  two  bodies, 
and  has  himself  added  many  new  facts. 

Antozone  is  nothing  more  nor  less  than 
peroxide  of  hydrogen. 

The  sources  of  ozone,  according  to  Dr.  Fox, 
arc—**  The  oxidation  of  metals,  the  decom- 
position of  rocks,  the  germination  of  seeds, 
the  growth  of  plants ;  the  falling  of  dew,  rain, 
hail,  and  snow ;  the  collision  between  air-cur- 


rents of  different  degrees  of  humiditr,  pro* 
ceeding  from  opposite  quarters,  vith  om 
another,  or  with  the  earth ;  the  enpontioi 
which  is  continually  proceediog  from  mBm 
fluids,  such  as  oceans,  seas,  and  lakes;  tbe 
dashing  and  splashing,  the  smaahing  lai 
crashing,  of  the  restless  waves  on  the  rody 
coast, — are  all  concerned  in  the  nmultuMU 
development  of  electricity  and  ozone." 

The  chemist  is  able  to  generate  it  in  miij 
ways — 

1.  By  mixing  very  gradually  3  parti  of  itntg 
sulphuric  acid  and  2  of  permanganate  of  poi* 
ash.  (Instead  of  this.  Dr.  Lender  (Deaticte 
Klinik,  Nov.  19,  1873)  employs  a  mixture  of 
peroxide  of  manganese,  permanganate  of  pot' 
ash,  and  oxalic  acid.  This  mixture  in  contMl 
with  water  disengages  abundance  of  oioDe.) 

2.  By  the  induction-tube  of  Siemeni  TA 
consists  of  two  tubes,  one  inside  the  otkff. 
The  inner  side  of  the  inner  and  the  oniern^ 
of  the  outer  tube  are  coated  with  tinfoil,  aai 
these  coatings  are  connected  with  the  temt* 
nals  of  an  induction-coiL  Dry  air  or  oxTga 
streams  between  the  tubes,  and  paaiei  etf 
ozonised. 

3.  It  may  be  generated  by  half  inuaoBBi^ 
stick  of  phosphorus  in  tepid  water  in  a  fi^ 
mouthed  bottle. 

4.  It  is  liberated  in  the  electroljn  i 
water,  the  burning  of  hydrogen  at  aje4,i» 
in  other  analogous  reaction. 

5.  By  moistening  barium  dioxide  with  Hr 
phuric  acid,  ozone  is  disengaged,  and  the  f*** 
lution  proceeds  for  a  oonsidenbld  time. 

Ozone  has  never  been  isolated.  Bj  ^*' 
of  Siemens'  induction -tube,  oxygen  eortw* 
ing  20  volumes  per  cent,  of  ozone  hat  h* 
obtained  ;  but  though  such  a  mixtnncsB* 
produced,  it  has  hitherto  been  found  Wf^ 
sible  to  separate  the  ozone  fnnn  the  0^^ 
Ozone  is  entirely  converted  into  cijgo  7 
276°  F.  It  is  one  of  the  most  pow«fil  «" 
dising  i^nts  known,  oxidising  silver,  scf^ 
iodine,  and  many  other  substances  !■■•*  " 
ately.  It  is  therefore  considered  with  n**  ' 
to  be  a  powerful  disinfectant.  la  eertaa^J 
ozone  acts  as  a  reducing  agent— ci^m  poi'' 
of  hydrogen  and  ozone  reduce  one  aictt* 
producing  water  and  oxygen.  It  ie  ■"•  * 
powerful  bleaching  agent. 

Ozone  is  frequently  present  in  tbe  i*i^ 
sphere.  It  varies  in  amount  scoodni  * 
height,  locality,  temperature,  electridiy, » 
**It  is  more  abundant  on  the  sea-cotrt** 
inland,  in  the  west  than  in  the  eait  d  Gf* 
Britain,  in  elevated  than  in  low  litas"** 
with  south-west  than  with  north-«ait  «ii">  , 
in  the  country  than  in  towns,  and  0*  **  | 
windward  than  on  the  leeward  sides  of  ta«* 
From  the  obserrations  made  by  the  obeo^ 
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ie  Scottish  Meteorological  Society,  ozone 
MMt  abuDdant  from  February  to  June, 
I)  the  arerage  amount  is  6,  and  least  from 
to  January,  when  the  average  is  57. 
iDsiimum,  6*2,  is  reached  in  May,  and 
ninimum,  5*3,  in  November.  Thus  the 
nmm  period  occurs  when  evaporation  is 
^t,  and  the  minimum  when  the  conden- 
1  of  aqueous  vapour  is  greatest— a  result 
»rdance  with  the  conclusions  arrived  at 
r.  Berigny  and  AL  fiouzeau.  It  thus 
n  it  is  most  abundant  where  electricity 
dnced,  and  least  so,  or  entirely  wanting, 
!  electricity  is  in  least  quantity,  and 
t  there  is  much  decaying  vegetiible  and 
1  matter."— (Bdchan*8  Meteorology.) 
along  generally,  an  ozonised  air  is  a 
ly  and  stimulating  air,  likely  to  destroy 
tic  vapours,  bad  odours,  and  low  germs. 
I  the  most  powerful  known  disinfectant, 
tt  readily  unites  with  the  gases  which 
from  decaying  vegetable  and  animal 
r,  and  by  depriving  them  of  their 
u  qualities  is  a  great  purifier  of  the 

as  been  proposed  by  Dr.  Fox  to  use  it 
ige  scale  for  this  purpose.  For  example, 
s — 

wne  should  be  diffused  through  fever- 
sick-rooms,  the  crowded  localities  of 
or,  or  wherever  the  active  power  of  the 
"educed  and  poisons  are  generated.     Its 
fment  is  especially  demanded  in  our 
als,  situated    as    they  mostly   are    in 
y-populated  districts,  where  the  atmo- 
>  is  nearly  always  polluted  by  rebreathed 
Mxnnposing  substances  and  their  pro- 
and  where  no  mere  ventilation  can  be 
effective.      If  practicable,  it  would  be 
advantageous  to  direct  streams  of  sea- 
air  artificially  ozonised,  into  the  fever 
tolera  nests  of  our  tovms.     Ozone  may 
ily  disseminated  through  public  build - 
beatres,  and  other  confined  atmospheres, 
numbers  of  people  are  accustomed  to 

>le,  in  order  to  maintain  the  purity  of 
. »» 

ier  also  (Goschen's  Deutsche  Klinik, 
3)  baa  lately  come  forward  as  an  ardent 
ion  of  the  medical  application  and  effi- 
f  ozone,  which  he  recommends  both  as 
^  air  and  water  in  tuberculosis,  rheu- 
3,  asthma,  &c. ;  but  it  is  argued  by  the 
tnts  of  the  ozone  treatment,  that  it  is 
ible  to  convey  into  the  blood  a  body  of 
nstable  composition,  and  that  inhaling 
rould  result  in  breathing  oxygen  only. 
Id,  however,  appear  from  the  observa- 
f  Lehone  (Berl.  Chem.  Ges.,  1873, 1226) 
azeau(Ann.  Chim.  Phys.,  [4,]  xxvii.  16), 
is  more  stable  than  generally  believed, 


for  after  working  with  ozone,  its  peculiar  odour 
adhered  to  coheir  hands  and  garments  for  some 
time. 

Lender  is  putting  his  belief  to  a  practical 
test,  for  he  has  established  an  ozone  manufac- 
tory, and  he  sells  ozone  inhalations  at  T.^d. 
per  cubic  foot,  or  £1  per  cubic  metre. 

Oxygen  containing  about  10  per  cent,  of 
ozone  kills  small  animals  very  rapidly.  Small 
birds  will  die  in  such  a  mixture  in  less  than 
two  minutes.  Respiration  is  rendered  slower, 
the  pulse  gets  weaker,  and  the  blood  is  ren- 
dered venous.  This  latter  is  a  remarkable 
phenomenon,  the  very  reverse  of  what  theo- 
retically might  have  been  expected.  This  is 
cousidcred  by  Dewar  and  M'Kendrick  to  be 
caused  by  the  high  specific  gravity  of  ozone, 
which  exceeds  that  of  carbonic  acid,  and  there- 
fore retards  the  diffusion  of  the  latter  out  of 
the  blood. 

Ozone  also  produces  a  very  powerful  irritant 
action  on  mucous  membranes.— (Dewar  and 
M'Kendrick,  R.  Soc.  Ed.  Proc,  Session  1873, 
1874.) 

The  exact  influence  ozone  exerts  on  hcaltli 
and  disease  is  still  unknown.  Some  observers 
are  inclined  to  ascribe  the  greatest  importance 
to  this  agent,  others  even  doubt  its  very  exist- 
ence. Schonbein  observed  at  Berlin,  during 
an  epidemic  of  influenza,  a  considerable  quan- 
tity of  ozone ;  and  Dr.  Pietra-Santa  has  also 
shown  that  when  influenza  prevails,  the  ozone- 
papers  show  lively  reactions. 

Billard  Wolf,  Boeckel,  and  Stranibis  agree 
that  the  cholera  in  Strasbourg,  Berlin,  and 
Milan  coincided  with  the  absence  of  ozone, 
and  that  it  reappeared  on  the  decline  of  the 
disease.  Others  have  attempted  to  trace  a 
connection  between  fevers,  chest  diseases,  and 
other  maladies,  and  the  presence  or  absence  of 
ozone. 

These  facts  have,  however,  been  disputed, 
and  the  whole  question  requires  many  thou- 
sands of  accurate  observations  before  it  can  be 
settled  definitely. 

The  observation  of  ozone  is  usually  made  by 
the  aid  of  iodised  litmus  and  papers  coated 
over  with  a  composition  of  iodide  of  potassium 
and  starch. 

Schonbein's  proportions  are  1  part  of  pure 
iodide  of  potassium,  10  parts  of  starch,  and 
200  of  water.  Lowe's  is  1  part  of  iodide  to 
5  of  starch.  Moffat's  is  1  to  2.J.  The  best 
arrowroot  should  be  used  for  starch.  It  should 
be  dissolved  in  cold  water  and  filtered,  so  that 
a  clear  solution  is  obtained.  The  iodide  is 
dissolved  in  another  portion  of  water,  and 
gradually  added.  The  paper,  cut  in  slii^s  fti:d 
previously  soaked  in  distilled  water,  is  placed 
in  the  mixed  iodide  and  starch  for  several 
hours ;  and  lastly,  slowly  dried  in  a  cool  dark 
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place,  the  slips  being  hung  horizontally. 
Schonbein^B  papers  require  moistening  with 
water  after  exposure  before  the  trial  is  taken. 
The  following  sources  of  error  in  the  old  ex- 
periments must  be  avoided : — 

** Errors  cusociated  with  the  old  (honometric 

Method. 
^    r  i.      *  1  1     r  Employed  in  the 

1    Impurity  of  chemicals,  J       x^anufacture 
2.  Impunty  of  paper,        \       ^ ^  ^j^^  ^^^ 

8.  Formation  of  the  iodate  of  potash. 

4.  Non-union  with  the  starch  of  the  whole 
of  the  liberated  iodine. 

5.  Changes  in  the  force  of  the  wind. 

G.  Bleaching  and  fading  of  coloured  tests 
from — 

a.  Formation  of  the  iodate  of  potash. 
h.  Excess  of  moisture  in  the  air. 

c.  A  high  temperature  of  the  air. 

d.  A  great  velocity  of  the  air. 
€.  A  long  exposure  to  the  air. 


/.  Sulphurous  acid  in  the  air. 
g.  True  antozone  in  the  air. 

7.  light 

8.  Ozonometers  faulty  in  constructioo. 

9.  Differences  of  aspect  and  elevaiio^^ 
(Fox,  Ozone  and  Antozone.) 

The  iodised  litmus  papers  are  to  be   ^ 
when  ozone  is  to  be  estimated  to  the  excln^^ 
of  all  other  bodies.    A  great  varietj  of ^ 
formation  on  this  subject,  and  directio&sc/i 
most  explicit  character  as  to  the  ohserrii^  0/ 
ozone,  are  given  in  Dr.  Fox^s  work.    SeeAa, 

OzOKOMETEa,  &C 

Osonomeier— This  word  is  derired  from 
the  Greek  ozo,  I  smell,  and  m^ron,  a  mea<aiv. 
The  papers  referred  to  in  ozone  {kc  Ozoai)  m  ^ 
ozonometers.  The  word  is  more  gownllj 
applied  to  a  box  the  bottom  of  whidi  is  oQt, 
and  in  which  are  hung  properly  •  prcpirri 
papers.  There  are  various  modificstioDi of  thu 
apparatus—the  above  is  the  simplesi , 
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PanoreaSfOr  Sweetbread— A  compound 
sacculated  ghmd  ^hich  secretes  a  fluid  called 
the  paticreatic  juice.  This  secretion  contains 
three  ferments  —  one  converts  starch  into 
sugar,  another  changes  albuminoids  into  albu- 
min ose  or  i)eptones,  and  a  third  breaks  up 
the  large  granules,  crystals,  and  globules  of  oil 
and  fat  into  myiiads  of  minute  particles  of 
from  35*0^  to  Yzhns  ^^  ^^  ^^^^^  "*  diameter  ; 
and  so  the  fat  is  emulsified  and  converted  into 
a  milky  liquid,  which  mixes  freely  with  water 
and  passes  tlirough  the  tissues  of  the  intes- 
tines into  the  lacteals. 

The  secretion,  even  though  it  be  rendered 
acid,  still  acts  upon  fat.  During  twenty-four 
hours  about  1  lb.  is  secreted. — (Kdtherpord.  ) 
The  secretion  commences  when  food  is  intro- 
duced into  the  stomach.  The  flow  is  at  first 
very  slow ;  it  gradually  becomes  faster,  and 
attains  its  maximum  in  about  four  hours  after 
food  has  been  introduced  into  the  stomach ; 
by  about  the  seventh  hour  it  has  entirely  dis- 
appeared. The  following,  according  to  Bidder 
and  Schmidt,  is  the  comx>o8ition  of  the  pan- 
creatic fluid : — 

Water        .... 

Organic  matter  (pancreatine) 

Chloride  sodium 

Free  soda 

Phosphate  of  soda    . 

Sulphate  of  soda 

Sulphate  of  pota-ssa  . 

Combinations    i^'^^^ 
of 


t.  Alupuesia 
( Oxide  of  iron 


9  0  76 
90-38 
730 
0-32 
0  46 
0  10 
0-02 
0  64 
0-05 
002 


1000  00 


Pancreatine  is  a  nitrogenous  organic  w** 
stance  of  the  nature  of  ptyahn  or  dttiw*" 
It  is  coagulable  by  heat  and  nitric  aeid,  aoatj 
sidphate  of  magnesia  in  excess.  Unlike  >^' 
men,  it  can  be  redissolved.  For  conader*^ 
of  this  organ  as  an  article  of  diet,  lttSw0^ 

BREAD. 

Paper»Hanginge,  Wall-Paptfi,  ^^ 

— The  more  common  colours  used  for  ^ 
papers  are  as  follows : — 

jB/acifc«.— Frankfort  ivory  and  UuebUek. 

Blues. — Prussian  blue,  verditer,  wd  i^ 
titious  ultramarine. 

Browns, — Umber  (raw  and  burnt)  and  ma- 
tures. 

Grej/s. — Prussian  blue  and  blue  bUck,  ^» 
Spanish  white. 

G^een*.— Brunswick  green,  Scliwle'ip** 
Schweinfurt  green,  and  green  veriiwi "" 
mixtures  of  blues  and  yellows. 

i?frf». -Decoctions  of  BrazU  wood  (<M)» 
brightened  with  alum  or  soluti<»i  of  tin,  * 
red  ochres,  and  sometimes  red  lake. 

Viofcts. — Decoction  of  logwood  wd  »»■• 
also  blues  tempered  with  bright  red. 

Yellows.  —  Chrome  -  yellow  dwoctx*  • 
French  berries  or  of  weld,  terra  di  Sw 
and  the  ochres. 

TFAite».~Whiteleftd,  sulphate  of  ^ 
plaster-of-Paris,  and  whiting,  and  miit"^ 
them.  . 

Of  all  the  above,  the  greens  are  the  w 
colours  liable  to  injure  health.   See  Att**' 
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Wilkinson  k  Son  of  London  have 
nUj  introdaoed  some  patent  washable 
nr^bangings,  which  may  be  cleansed  when 
ad  by  washing,  and  which  have  the  advan- 
I  of  becoming  as  hard  as  stone  when  hung, 
dieally,  these  papers  are  of  interest,  inas- 
eh  as  they  are  said  not  to  absorb  the  cod- 
ioa  of  infections  disorders ;  so  that  a  sick- 
Bmaybethoronghly  cleansed  by  the  simple 
dieation  of  soap  -  and  -  water,  without  the 
Msity  of  stripping  the  paper  off  the  walls. 
Lancet,  toL  iL  1872.) 

^tettdiae,  Orains  of —See  Cardamom. 


—  A  substance  discovered  by 
idienbach  in  coal  tar.  It  is  obtained  from 
Mi  tar,  ooal,  Rangoon  petroleum,  and  peat. 
■  a  white,  hard,  translucent  body,  melting 
UwQt  llO*  F.  Chlorine,  sulphuric  acid, 
Initrie  acid  below  212*"  F. ,  exert  no  influence 
it ;  hence  its  name,  j>ar  affirU,  from  its  want 
iBnity.  It  is  used  for  making  candles,  and 
Dsefol  to  the  microscopist  in  embedding 
Qes,  in  order  to  cut  fine  sections. 
*(traffine  oil  is  a  mineral  oil  obtained  from 
distillation  of  cannel  coal,  Boghead  coal, 
)  at  a  temperature  considembly  lower  than 
fc  employed  in  the  manufacture  of  gas.  It  is 
•  light  amber  colour ;  specific  gravity,  '823. 
(It  of  temporary  ignition,  150**  F. ;  odour 
hi  This  oil  and  others  similar  are  now 
!dy  employed  for  illuminating  purposes. 
'  great  objection  to  their  use  is  the  frequent 
dents  resulting  from  the  fracture  of  the 
p.  Many  railway  carriages  are  lit  by  par- 
te oiL  In  the  event  of  a  collision,  the  re'ser- 
'  above  may  be  fractured,  and  the  lighted 
nm  down  on  the  passengers.  Water  will 
extinguish  it,  and  the  only  way  to  pro- 
I  in  case  of  accident,  is  to  throw  over  the 
ted  oil  a  mat  or  garment  to  exclude  the 

'tttwites  —  Human  parasites  are  both 
Qal  and  vegetable :  the  former  include 
oaoa — animals  living  in  the  interior  of  the 
i«n  body ;  and  Ectozoa — ^those  which  infest 
exterior.  The  vegetable  parasites  are  the 
ophyta  and  Epiphyta — the  former  existing 
)e  interior,  and  the  latter  on  the  exterior, 
the  body.  Tho  following  arrangement 
*8  the  principal  parasites.  It  is  slightly 
red  from  a  table  given  in  Aitken's  "Science 
Practice  of  Medicine."'  The  more  impor- 
>  parasites  which  infest  food  are  described 
er  their  respective  headings. 

Tadls  op  HuMAjr  Pabasites. 

I.  ErUoxca. 

^ttlocystis  endogena,  liver. 
„  multiflda,  brain. 

>vlostomam  seu  Sclerostoma  duodenale,  inles- 

*9. 


Anthomyia  canicularis,  inttstlnet 
Ascaris  alata,  „ 

„      lumbricoldes,         ,, 
„      mystax,  „ 

Bilharzia  seu  Distoma  luematobla,  portai  and  venous 

gyttem. 
Botliriocephalus  cordatus,  intestines. 

,,  latus,  „ 

Cysticercus  cellulosfis  sen  tela  cellulosas  (C.  of  Taenia 
solium),  musdes. 
„  of  Teenia  marginata  (0.  teonicollls),  in- 

testines. 
Dactylius  aculeatos,  urinary  bladder. 
Diplosoma  creaatus,  ,, 

Distoma  seu  Distomum  crassum,  duodenum. 

,t      hepaticum  seu  Fasciola  hcpAtiosLiaaU-bladder. 
„      hetcrophyes,  intestines. 
„      lanceolatum,  hepatic  duct. 
„      oculi  homani  seu  ophthalmobium,  capsule  oy 
crystalline. 
Ditrachyceras  nidus,  intestines. 
Echinococcus  hominis  (hydatid  of  Taenia  Echinococ- 

cus),  liver,  spleen,  and  omentum. 
Filaria  bronchialis  seu  trachealis,  bronchial  glands. 
,,       seu  dracuDculus  Mediuensis,  skin  andareolar 

tissue. 
„      sanguinis  hominis,  blood. 
„       oculi  seu  Lentis,  eye. 
Uexathrydium  pingulcola,  ovary. 

,,  yen&mm,  venous  system. 

Monostoma  Lentis,  crystalline. 
(Estrus  hominis,  intestines. 
Oxyuria  vermicularis,  ,, 
Fentastoma  constrictum,  intestines  and  liver. 

„  dentlculatum,  intestines. 

Polystoma  pinguicola,  ovary. 

„         sauguicola  seu  venarum,  venous  system. 
Spiroptera  hominis,  urinary  bladder. 
Strongylus  seu  Eustrongylus  bronchialis,  brondiial 
tubes. 
„  seu  Eustrongylus  gigas  (Ascaris  renalis), 

kidney  and  intestines. 
Tenia  acauthotriaa,*  intestines. 
„      clliptica, 
,,      flavopuncta,         ,, 
,,      lophosoma,  ,, 

„      mediocancUata     ,, 
,,      nana,  intestines  and  liver. 
,,      solium,  intestines. 
Tetrastoma  renale,  kidney. 
Trichina  spiralis,  muscles. 
Trichocephalus  dispar,  intestines. 

II.  Ectosoa. 

Dcmodex  seu  Acarus  folliculorum,  sebaceous  sub- 
stance of  cutaneous  follicles. 
Pudiculus  capitis  (head  louse). 

„         corporis  seu  vestimenti  (body  louse), 
palpebrarum  (brow  louse), 
pubis,  Phthirius  inguinalis  (crab  louse), 
tabescentium,  phtheiriasis  {lousy  disease). 
Pulex  penetrans  (chigoe),  ski%  cellular  tissue. 
Sarcoptes  seu  Acarus  scabiei  (itch  insect),  scabies. 

III.  Entophyta  and  Epiphyta. 

A  chorion  Lebertil  (Tricophyton   tonsurans},   Tinea 
tonsurans. 
„        SchOnleinii,  Tinea  favosa. 


»» 
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(,  '      FuMut'b  Tlnid— Pasteur'a  fluid  b  «~ 
I  posed  of  10  grammei  of  crjiUllued  los^u 

yeft»t  ash,  and  100  cubic  centimetra  »f  o 
.    I  tilled  water.     It  should  b«  quite  tieir. 


Barclnl  TFDiHcull,  ilnmadi. 

Tornls   ctrovlsiiB    (Crjptococcus   ccreiisiK,    j.ast 
|ilanl>.  itamach,  Uadder,  Oc. 

Pkriah  InfeoUon— The  "jinrisb  infec- 
tion "  of  ItB  Engliih  Bills  of  Mortality,  now 
known  to  hare  been  typhus  feror.     Sa  FeVER, 


.a.      The  following  labia  itm 
1  the   United   Kiigdom  up  u 


1873:- 

TABLE  I.— ycHBEB  of  Regioteud  Fimn 

and  their  DEPENDKsra  {eidnsiieolCiml 
Poor)  in  Receift  of  Relief  in  Piusre 
in  ScOTLASi),  on  the  14th  otHtjai»i 
Yew. 


Paroxramftl  Fever— Sn  Fevers,  Ma- 


FkTMlIp  —  Tho  root  of  Faitinaea  iaiira, 
uttd  at  a  table  vegetable.  It  ia  ■  native  of 
Britain,  bnt  i>  also  found  in  mau;  parti  of 
Europe  and  tho  north  of  Asia. 

Comport  (on  t/Parnip  (LrtnEBT). 


\^«r 

B™b= 

, 

?ii.' 

fJM. 

'^°'™ 

1 

IBM 

8S.1 

W.l»l 

(C.mioiKtl"'' 

isai 

M! 

tb!™ 

M.Me 

a 

ISM 

bU 

tO.M 

iS" 

1 

•S 

IS72 

St 

7^fs: 

*18il 

» 

TABLEIL— NuHBEaof  pADFEBainBECRiPTotBBUtf  in  CvioirB  In  Ikelakd  it  i)i> 
Clow  of  tlie  First  Week  of  Janoary  in  each  Tear. 
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47,362 
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55,16S 

1803 

46.364 
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1866 

9,795 

44,6J0 

64.435 

1867 

10,2W 

64,930 

40.666 

66,663 

1869 

9,994 

4»,940 

66.934 

1871 

8.073 

42.742 

60,815 

42.078 

49,866 
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IS  are  itupomllj  disabled  bf  slckoe 


^^  HL— NUHBEB  of  PAnPEHS  (eiclasive  of  VagniDU)  in  Receipt  of  RlLlET  in  the  leieral 
unuu  tad  Pariihss  Dnder  Boanla  of  GuanliaiiB,  in  Enound  and  WALEd,  on  the  Itt  of 
Jwuij  in  each  Yeti. 
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•  Pi^nUitiiMi  In  l»St  of  ti38  nDJoD 


*Mfaig— The  adTantagM  attendant  upon  I 
>"  ta?ing  ot  towns,  kc,  are  lo  obvious  that 

i*  wuealy  DMeKar;  to  enlarge  upon  them,  i 
aiiajpretentithBioinjecomingimpregnatcd  j 
''h  otgmnie  detrita*.  In  the  wet  seaaons  it 
•»»<«  the  rain,  ka.,  away  from  our  bouaes,  , 
'■'mlingtha  formation  ot  pnddlt.  and  the  ; 
^*>UsiilatioQ  of  mud  ;  and  in  the  hot  summer  i 
■^Iht  it  leuen*  the  qaantitj  of  irritating,  i 

,^r*hea  kid  down  iu  the  haiementa.  kc,  ' 
our  bonaea,  the  riie  of  tho  cround-air  and  ; 
*^f.  It«  dittdvantagei  arc  that  it  preventi 
"  rain  from  permeating  the  earth  and  ao 
**hiiig  it,  and  the  conaequence  ia  that  in  old 
•^W  we  find  tbs  well-water  undrinkablo ; 
*d  in  (Dch  paving!  aa  aaphalte,  kc,  tho  sur-  ' 
'^  of  the  ground  in  the  atreeta  ia  rendered 
*«lii»Uj  air-tight,  and  hence  all  lubterra-  j 
^n<eaandvBpourtfindfentinour houses,  | 

^  piriog  baaementa,  Ac.,  the  whole  floor  I 
Optificiot  shonld  he  covered  first  with  proper 
^nle  6  incbea  in  depth,  and  then  the  flaga 
"**<»)  bedded  on  a  layer  of  cement  upou 


l«,e!8.SM 
lf,'»70,'li35 

IH,8Se!l)0» 
3l),0M,0Da 


:hia  concrete.  It  is  important  to  Bay  thai  tbe 
lubsoil  should  be  drained  Ha  much  aa  poutble. 
Hid  the  surrounding  walls  guarded  by  external 
"    "a  way  through 


Jidcc 


rthei 


I   thai 


n  Cflllan 


liavs  been  duly  protected  by  areas  from 
etness  of  the  environing  soil,  and  yet, 
.he  absence  of  ground  draina,  the  piera 

aupported  the  Bags  were  found  aur- 
Gd  with  water.  The  only  cure  for  damp 
I  to  take  them  up,  excavate  underneath, 
1  a  bed  of  concrete,  and  lay  them  in 
t  upon  that,  or  upon  pien  or  ileeper 


G  of  al 


Peaeh  (Ami/gdalua  Pfrtica)—A  native  of 
derail  aod  the  north  of  India,  but  dow  culti- 
'ated  in  all  temperate  cHmea  with  great  auC' 
»ia,    especially  in  tho  United  Statea.     T)ie 


PEA 


(428) 


PEN 


Composition  ofPiOchcs  (Frbsexics). 

Tiiurtre  Bitnilnr 

Dutch.  Variety. 

Sohible  Matter— 

Sugar        ....  1-680  1-666 
Free  acid  (reduced  to  cqui- " 

valent  In  malic  acid)    .  0-612  0*734 

Albuminous  substances  .  0-4fi3)  n  n«ia 

Pectous  substances .        .  6-313)  ^i  "o» 

Ash 0  422  0-913 

Imolnhle  Matter — 

Seeds        ....  4629  6-764 

tectose  :    :    :    :}  o-^^^      ^-^^o 

[J«A  from  insoluble  matter 

included  in  weighU  gioen]    [0  -042]  [0  1 6.3] 

Water      ....      84-990  76546 

100  000  100000 

Pear  {Pyrus  communis)— Th\^  fruit,  like 
the  apple,  is  indigenous  to  this  country,  but 
the  wild  pear  is  a  very  insignificant  fruit.  Its 
composition  is  as  follows  :  — 

Composition  of  Pear  (Fresknius). 

No.  L  No.  2. 

Soluble  Matter — 
Sugar  ....  7000  7940 
Free  acid  (reduced  to  equi- 
valent in  malic  acid)  .  0*074  trace 
Albuminous  substances  .  0*26)  0-237 
Pectous  substances,  &c.  .  3  281  4  409 
Ash 0  285  0-284 

Insoluble  Matter— 

Seeds        ....  0-390  \  0=10 

Skins         ....  3-420 ;  ^  ^^^ 

Pectose     ....  1340  0-605 

[Ash  froin  insnlubU  matter 

included  in  weights  given]  [0  050]  [0'049] 

WHter       .        .        .        .  83  950  830^7 

100000  ICO  000 

Peas — The  garden-pea  is  derived  from  the 
Pisum  sativum,  a  native  of  the  south  of 
Europe,  but  long  known  in  England.  The 
fiold-pea  grown  by  the  farmer  to  feed  cattle 
"with  is  from  the  Pisum  aricnse.  Peas  require 
a  good  deal  of  boiling  to  render  them  digest- 
ible ;  but  when  old,  no  amount  of  boiling  will 
soften  them— indeed,  they  only  become  harder. 

There  is  a  kind  of  pea  called  the  sugar-pea, 
the  pods  of  which  are  gathered  young,  and 
cooked  and  eaten  with  the  seeds  in  them  in 
the  same  way  as  French  beans. 

The  following  is,  according  to  Parkes,  the 

composition  of  peas  {Plum  sativum)'.— 

Water            14-500 

Legumine,  albumen,  and  gluten 

like  substances          .        .        .  22  300 

Cellulose 4-900 

Starch,  dextrine,  and  sugar         .  52-600 

Fat 2090 

Chlorophyll 1-200 

Salts  2-400 

Potash 0-860 

Soda 0-16i) 

Lime 0-luO 

Magnesia 0  180 

Iron 0023 

Phosphoric  acid    ....  0-850 

Sulphuric  acid        ....  0077 

Chloride  of  |>ota?sium   .                ,  0-067 

Chloride  of  sodium  0044 

Chlorine ^0  000 

101  26  i 


Composition  of  Dr 

ied  Pea*  (Piiw . 

Nitrogenous  matter 

• 

m 

Starch 

.    ts; 

Cellulose   . 

3-5 

Fatty  matter 

21 

Mineral  matter 

21 

Water 

81 

Pea-flour  resembles  very  closely  beM-flour; 
the  chief  difference  consists  in  the  nxe  of  the 
starch  corpuscles,  which  are  much  «maller  m 
pea  than  in  bean  flour  (set  fig.  64). 


PEA    FLOUR,  DRY. 
t^VfsmcH 


Fig.  64. 

Pea-flour  is  employed  as  an  adulterants^ 
a  variety  of  substances,  notably  pepper*  now, 

The  following  shows  the  compofltion  « 
some  of  the  Indian  peas : — 


rumm 

ffrtfivuM, 
Indian  ?e». 


Water 11-79 

Nitrogenous  substances...  27-96 

Fat 1-47 

Starch 66-38 

Mineral  matters 2-48 


Penalties  —  All    penalties,    ^o^*^ 
costs,  and  expenses  directed  to  be  recore** 
in  a  summary  manner,  or  not  otherwi««  I*^ 
vided  for,  may  bo  prosecuted  and  reoottf«J 
under  the    "Summary   Jurisdiction  Art* 
before  a  court  of  summary  jurisdiction  *^ 
H.,  s.  251) ;  but  proceedings  for  therecotCT* 
penalties  are  only  to  be  taken  by  the  pC* 
aggrieved,  or  by  the  local  authority  0*  ** 
district,  except  the  consent  in  writing  ^  ^ 
Attorney-General  be  obtained.    But  thii  re- 
striction does  not  apply  to  the  proceedinp* 
a  local  authority  with  regard  to  muascc^ 
offensive  trades,  houses,  &c.,  without  tkta 
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,  in  cases  in  which  the  local  authority 
borised  to  take  proceedings  with  re- 
)  any  act  or  defaiilt.~(P.  H.,  s.  253.) 
■  otherwise  provided  for,  the  penalty 
ipplied :  One-half  goes  to  the  informer, 
)  remainder  to  the  local  authority  of 
fcriot  in  which  the  offence  was  com- 
;  hnt  if  the  local  authority  be  the 
r,  they  are  entitled  to  the  whole  of  the 
recovered.  All  penalties  and  sums 
id  by  a  local  authority  are  paid  to  the 
T,  and  carried  to  the  account  of  the 
plicable  to  the  general  purposes  of  the 
Sealth  Act. 

justices  or  court  have  power  to  reduce 
m  imposed  by  6  Geo.  IV.  c  78.— P. 

iin.) 

'ollowing  is  a  Ust  of  various  penalties 
may  be   imposed  under  the   Public 
Act,  1875  :— 
ling  or  re-erecting  a  house  in  an  urban 

without  proper  drains,  &c.,  £50  or 
P.  H.,  s.  25. )  For  building  or  re-erect- 
iouse  in  any  district  without  proper 
'  conveniences  (privies,  &c),  £20  or 
P.  H.,  s,  35.) 

thorised  building  over  sewers  and 
treets  in  an  urban  district,  £5  penalty, 
I.  per  day  during  continuance  of  of- 
"(P.  H.,  s.  26.) 

il.— For  obstructing  a  ]ustice*s  order 
sard  to  the  burial  of  a  person  who  has 
man  infectious  disease,  &c.,  £5  or  less. 
.,  s.  142.) 

ct.  —Penalties  may  be  imposed  by 
thorities  for  the  contravention  of  by- 
ach  penalties  are  not  to  exceed  £5 ; 
continuing  offences  further  penalties 
>  not  exceeding  40s.  a  day. — (P.  H.,  s. 
^enaliy  for  injury  or  defacement  of 
rd,  &c.,  on  which  a  notice  or  bylaw  of 
uthority  is  inscribed  by  the  authority 
Lo^  Government  Board,  or  of  the 
thority,  £5  or  less.— (P.  H.,  s.  30G.) 
s. — Unauthorised  occupation  of,  20s. 
-(P.  H.,  8.  73.) 

ing  andWJiitcwashing^  Jsc.  —Failure  to 
with  notice  to  cleanse  and  whitewash 

lOs.  per  day.— (P.  H.,  s.  46.) 
xkU. — All  contracts  are  to  specify 
scuniary  penalty.— (P.  H.,  s.  174.) 
3r  servants  being  concerned  or  inter- 
contracts,  accepting  fees,  are  liable  to 
y  of  £50,  recoverable  with  full  costs 

ection. — Failure  to  comply  with  notice 
3ct  and  cleanse  articles  and  premises, 
ihan  Is.,  and  not  more  than  10s.  per 
ipenses  of  local  authority  doing  the 
y  also  be  recovered.— (P.  H.,  s.*  120.) 
o  disinfect  public  conveyances  after 


conveying]  infected  persons,  £5  or  less. — (P. 
H. ,  s.  127.)  For  letting  infected  houses  with- 
out proper  disinfection,  £20  or  less. — (P.  H., 
s.  12a) 

Drains,  <t*c.— Unauthorised  connection  of 
a  drain  with  a  sewer,  £20  or  less.— (P.  H.,  s. 
21.)  For  neglecting  to  comply  with  notice 
for  the  construction  of  privies,  &c,  for 
factories,  £20  or  less,  and  40s.  per  day. — (P. 
H.,  s.  38.)  For  non-compliance  with  notice 
for  the  construction  of  drains,  privies,  &c., 
10s.  per  day. — (P.  H.,  s.  41.) 

Epidemic  ZHsecues. — For  violation  or  ob- 
struction of  the  regulations  of  the  Local 
Government  Board  with  regard  to  epidemic 
diseases,  £5  or  less.— (P.  H.,  s.  140.) 

Exposure  of  infected  persons  or  things,  £5  or 
less.— (P.  H.,  s.  126.) 

Houses  or  JSoonui.— Making  false  statements 
with  regard  to  infectious  diseases  for  the  pur- 
poses of  letting,  £20  or  less,  or  imprisonment 
for  one  month,  with  or  without  hard  labour. — 
(P.  H.,  s.  129.) 

Lodging- Houses, — Receiving  lodgers  in  un- 
registered houses ;  failure  to  make  a  report ; 
failure  to  give  notice  of  infectious  disease,  £5 
or  less,  and  40s.  per  day  during  continuance  of 
offence.  Refusal  or  neglect  to  affix  or  renew 
notice  of  regulation  in  common  lodging-house, 
£5  or  less,  and  10s.  a  day  during  continuance  of 
offence  after  conviction. — (P.  H.,  s.  79.)  For 
neglecting  the  lime  washing  and  cleansing  of 
lodging-houses  according  to  the  Act,  40s.  or 
less.— (P.  H.,  s.  82.) 

Manure. — Failure  to  comply  with  a  notice 
of  urban  authority  to  periodically  remove 
manure,  &c.,  20s.  a  day. — (P.  H.,  s.  50.) 

Meat. — For  exposing  for  sale  or  having  in 
possession  unsound  meat  and  other  articles  of 
food  specified  in  the  Act,  £20  or  less  for  each 
carcase,  or  piece  of  meat,  or  fish,  &c.,  or  three 
months'  imprisonment,  with  or  without  the 
option  of  a  fine. — (P.  H. ,  s.  117. )  For  obstruc- 
tion of  officer  inspecting  the  food,  £5  or  less. 
-(P.  H.,  s.  118.) 

Mortgage  of  Bate. — Refusal  of  custodian  of 
register  to  permit  inspection,  £5  or  less.  Ne- 
glect or  refusal  of  clerk  to  register  transfer  of 
mortgage,  £20  or  less. 

Nuisance.— The  court  may  impose  a  penalty 
of  £5  or  less  with  regard  to  nuisances  generally. 
— (P.  H.,  s.  98.)  For  want  of  diligence  in 
carrying  out  the  order  to  abate  nuisances,  lOs. 
per  day  ;  for  contravention  of  order,  if  wilful, 
208.  per  day  during  such  contrary  action, 
besides  the  expenses  of  the  local  authority  in 
abating  the  nuisance.— (P.  H.,  s.  98.) 

For  nuisances  from  pigs,  pigsties,  and  the 
contents  of  cesspools,  &c.,  overflowing,  40s.  or 
less,  and  5s.  per  day  during  continuance  of 
offence.— (P.  H.,  s.  47.) 
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Olalrurlion.  —  For  wilful  obatraction  or 
lumber  of,  or  pcnon  nutlioriterl  by,  lociU 
uthurit;,  £3  or  1c».-(P.  H.,  a.  30G.) 

Ohrtruelion  of  owDcrby  oceupior  in  ctirrying 
lit  anj  of  the  proviaiona  of  llie  Act,  t5  per 
',wcnty-four  lioiira  ufter  non- 

implianca  witli  tlio  justiw'a  ordtT. — (P.  11., 

mffcwA -Curtain  citGccs  are  not  to  U  held  by 
thg  aame  pcraoit.  Peiinltj  fur  ufTeticc,  1:100.  re- 
covunibtewithfullcoitiiufBuiU-fP-II-.S'l^-i') 

Order  of  Juiticti.  ~  Kef  uul  to  obey  order  fur 
■cIniiBuon  of  locul  nutliority,  £5  or  leu— 
(!■.  H.,  a.  loa.) 

fla(t<.-Rpfii!Kil  of  ofliciT  in  cuatody  of  rnte- 
buoki,  vsliuktiun  liaU  for  Clia  relief  of  the 
imor,  tc.,  to  permit  inipectiuD,  £5  or  leai.  - 
U'.H.,  a,  212.) 

Kofnsal  of  penon  to  permit  inspection  of 
rate.  £5  or  leaa.-lK  H.,  >.  219.) 

Searmginff. — Ob»tmcting  the  contractor  or 
local  authority  in  acavciiging  the  streets,  or  in 
the  removal  of  refune,  £S  or  Iesa.-(P.  H., 
..42.) 

Neglect  o(  locnl  authority  to  scBvengo  after 
IiDilcrtaliing  to  do  ao,  5».  per  day.— (P,  H., 
1.43.) 

iSfrfcli.—Wilfal  unauthorised  di>i>Uccmcnt 
or  injury  of  pavement  .tones,  injury  to  fences, 
Sc,  of  atreets  vested  itiur(«n  authority,  £5  or 
less,  and  a  further  penalty  of  Ga.  or  leu  for 
every  square  foot  of  pnvetnent  injured,  kc 
Compenaation  may  also  be  awarded  by  the 
court  for  injuty  to  lroea.-(P.  H.,  a.  149.) 

For  building  or  bringing  forward  buildings 
beyond  the  geueral  line  of  the  liouaea  in  the 
street  in  an  urban  district,  40s.  per  day  after 
written  notice.-(P.  H.,  s.  156.) 

Tradt.  tffeJwiir.- Unauthorised  eatabliah- 
ment  of,  in  an  urban  district,  £50,  and  40s. 
perdsyduringcontinuanoeof  offence.— (P.  H., 
B.  112.1  Nuisance  ariaing  from  afToiuive  trude 
is  punishable  by  a  penalty — for  first  offence, 
not  less  than  40b.,  and  not  exceeding  £G  ;  for 
second  or  any  anbaeqneat  otfence,  double  Uie 
amonnt  of  the  Inat  penaltr  which  has  been 
imposed,  but  in  no  case  to  exceed  £200  (P.  H. , 
s.  114.) 

Wa/cr.- PoUution  of  by  gas,  £200;  and  when 
offence  Li  continued  at  tlie  end  of  twenty-four 
Lours- notice,  £20  per  day.-IP.  U.,  a.  68.) 

For  iujuriug  water-metera.  40i.  or  less,  and 
ustaiiied  may  also  be  recovered. 
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HVt.,-For   wilf 

1  damage  of    worlia   or 

property  belonging 

0  a  local   authoHty,   in 

oases  where  no  otlie 

penalty  is  provided,  £5 

kc.t  whiob  it  will  i 
ly  be.' 
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copy 


ied  or  I 
the  outlines  may  be.  Pentagraphs  range  in  _^ 
price  from  £:i,  3a.  to  £10, 10..,  and  the  impor-^^ 
tance  of  getting  a  really  good  initmment  cii>~  ^_^ 
not  be  too  strongly  insisted  upon.  Tomediu^^^^ 
officers  of  health,  inspectors  of  noisances.  tc  j^^  ___ 
a  pentngraph  it  invaluable ;  for  Ly  it*  aid  i^-^S^ 
pLmnf  a  parisLorvillagemay  be  readily  tx^hib^ 
from  the  Ordnance  maps.  ^ 


Leuciuut  to  be  the  lame  td  tl 
Pcntatlotna  lirnaida,  *nd  hoi  baen 
toun-l  in  tLe  Uve  - 

tines.  TbePmlaHomaixmilriitKM 
has  been  found  in  one  or  two  in 
stances.     The 


ipuiyinc  dik- 
tken)  Ulurtnts  tlu    if" 
of  the  parasite. 

a  and  b  (iig.  6S]  an  of  tha  aainrtlf  .^ 
Fig.  66  representi  tha  M 


y 


rtg.K. 

Fig.  67  represents  the  anterior  sspcttofi^ 
flattened  h^-end  of  the  parasite,  "n, 
dotted  lines  from  a  and  b  point  lotnpui 
of  hooks  or  olavs,  one  pair  on  each  odi  el  t 
pit  or  month  c  The  paints  of  lbs  dm 
indicated  by  a  are  seen  nearly  in  infli; 
those  at  b  are  diie«ted  more  tonrdi  da 
observer.  These  daws  appear  to  beimpbitil 
in  socket  like  hollows  or  de|>n*nou,  M' 
rounded  by  much  loose  integumesl  Tta> 
socket-like  hollows  appear  to  be  elenlsl* 
the  summit  of  the  mau  of  tistoet  vliidi* 
underneath  the  folds  of  integumals  M" 
rounding  the  Lasa  of  the  hooks.  Tina  F"* 
are  regarded  as  the  feet  of  the  f*"* 
anil  tlie  Looks  ore  the  foot-claws.    Ilufi' 


intli  (iDclioitcd  by  tbe  dotted  line  to  c] 
U  onl  ibkiie,  the  long  uU  of  tbe  aval 
in  the  diiHtion  of  the  length  of  the 
,  The  leu  or  outer  margin  of  the  pit  is 
Aby  t  well-deBaed  thin  line.      There 


PBP 

aromatic  black  and  long  peppen,  tbe  aitrio- 
matico,  the  intoiicnting  itacropiper  mt- 
ihyitkam,  the  different  vnrietiei  of  enbeba 
useful  in  the  treatment  of  inflamed  niDCOug 
membranea,  and  several  other  plant)  posBeaa- 
iiig  medicinal  propertiea,*  belong  to  tbe  natu- 
ral order  of  Pipiroceit, 

UUck  pepper  itself  ia  a,  chmbjng  plant, 
attuning  the  beigbt  of  from  8  to  12  feet ;  the 
berries— or,  liotauically  speaking,  "dnipca" 
at  fint  green,  then  red,  and,  if  left  still 
longer  ungathered,  torn  to  black;  but  before 
latter  ohange  takea  place  the  berries  are 
gathered  b;  band  and  dried  in  tbe  lan— the 
ault  being  an  entire  change  of  appearance  ; 
tnatead  of  a  red,  amootb  berry — a  black  er 
reildiah-black  peppetcom,  with  the  cortex 
acted  and  ahrivcllod  in  luch  a  manner  ai 
rm  a  veined  network,  ia  obtained.  The 
;  ia  cultivated  in  vatioui  iiortions  of  the 
torial  regions  of  tbe  earth,  the  tone  of 
vatiou  being  confined  to  the  iaotberma  of 
It  would  not,  bowever,  be  atriotly  oor- 
to  aay  that  thia  high  mean  anuual  tem- 


<n  the  integument  of 
dm^t&l  body."— (AlTEEN.) 
It  Paitailoina  eotutricfuinia  unknown  ii 
CDiiDtrj.     Jn  the  recorded  caaei  it  appeara 
•n  canted  death  by  inducing  peritonitia. 

mp*r— Blaok  pepper  is  tbe  dried  imma- 
fmit  of  Fiper  n^um,  one  oE  tbe  Piper- 
't  or  Popperworl*. 

"kite  pepper  i»  tbo  lame  berry  decorti- 
i,  or  deprived  of  ita  outer  and  black  husk 

Im  Pef^wnrorta  are  a  well-defined  natural 
V,  eoofined  to  the  huttett  parta  of  the 
Id,  and  delighting  in  low  places,  vallef  a, 
the  banlu  of  rivers.  Although  neither 
■mmber  of  ita  genera  nor  of  ita  apeciea  ia 
t,  yet  the  whole  order  ia  remarkable  for  a 
■tyof  active  and  oxful  plants — e-s-i  tbe 


]ial,  oi 


;  for 


the  fact  it  that  it  ia  produced  principally  ir 
tbe  cooler  vdleys,  where  tbe  mean  annual 
temperature  doet  not  perhapi  exceed  70°  F. 

Tbe  black  pepper  imported  into  thit  country 
principally  conies  from  the  islanda  of  Halacea, 
Java,  Borneo,  and  Sumatra.  The  commercial 
vaiietiea  are  at  least  five— vii.,  Malabar,  Pen- 
ang,  Sumatra,  Trang,  and  TeUicherry,  names 
indicating  tbe  localities  from  whence  they 
are  derived.  The  differences  which  these 
varietiea  of  pepper  present  (o  Iht  tgt  are 
evident  enough  wbeu  the  several  aamplea 
are  at  band  for  comparison,  but  it  takes 
a  very  practiaed  oinerver  to  identify  * 
solitary  sample  ;  and  if  samples  of  each  of 
the  kinds  named  were  mixed  togelber.  it  ii 
doubtful  whetherao  adept  even  could  separeto 
the  berriea  again,  identifying  each  sort  with 
any  correctness.  The  merchant  indeed  reliet 
more  ujion  tbe  weight  than  the  appearance ; 
be  takes  a  handful  of  peppercorns,  and  by 
long  practice  can  tell  in  a  moment  whether  it 
it  a  light  or  a  heavy  sample.  Cbevallier  has 
determined  tbe  weight  of  what  is  technically 
called  heavy,  half-heavy,  and  light  pepper, 
A  litre  of  tbe  firat  weighed  530  grammes  ;  of 
the  second,  613  grammes ;  of  tbe  third,  470 
grammea.  That  there  ia  considerable  differ- 
ence in  weight  in  the  different  berries  is  certain, 

•  The  Artantki  aiealypt-folia,  osul  Id  BiuII  In 
cus  of  cohc  ;  I'iper  partimiuitt,  us»d  lumtostnial 

ihcBt,  jlc'-oraipidibHt  hiipidulun.  Coeabryon  ca- 
ptJue,ArtaittJiniiiunfa,CkavicaaduncatVld  oLbers 
posseas  acilvo  and  useful  ptopertks. 


IM  "  Tdlkherrj"       1*4013 

If,  then,  quality  In  to  bo  judged  of  by  weight, 
Penatig  »Dd  MiJabar  may  be  brscketed  to- 
getber  u  standing  first,  Sumatra  Iinlding  the 
Becond  plane,  and  Traog  and  Tellioberry 
bracketed  togotlier  in  the  tliird.  The  general 
opininn  of  the  trado  i>  that  Malabar  ia  realty  the 
heavieit,  and  poaiibly  the  aamplei  of  Fenaiig 
which  the  author  poaaeaiesareuiiuBunliy  fine. 
The  whole  of  the  ground  peppers  of  commerce 
are  mixtures  of  different  kinda  of  pepper ; 
there  a  no  lueh  thing  to  be  found  in  the  ahopi 
B  ground  Slnliihar  or  a  pure  ground 


I'ennn 


The 


.oipal  » 


led    foi 


houiehoia  purpotea  and  retailed  are  Malabar, 
Penang,  and  Sumatra  i   the  firat  of  these  ia 

The  UBualmixture.  according  to  Cherallier," 

33  per  cent  of  Malabar  to  Hive  welRht. 

The  pepper  thiia  mixed  ia  either  ground  by  the 
aid  of  large  mUlstones,  or  in  an  appfLratus 
perfectly  analogoua  to  a  cofiee-milL  Tho 
latter  mode  ii  far  prefcrnbte  to  the  former,  as 
the  friction  of  tho  stoiiea  develops  consider- 
able heat,  and  d)isi[>Btes  some  of  the  aromatic 
prindplea.  Peppertbus  damaged  by  the  heat 
of  the  mechanical  operations  ii  technically 

The  chemistry  o[  black  pepper  is  atill  in  a 
very  imperfect  state.  PelUlier  has  recognised 
and  sepatated  piperine  (C|;H,bNOj),  a  voUtile 
oil  lC,ulI,s),  gum,  bnesorine,  starch,  an  acrid 

tive,  and  woody  fibre;  bnttliere  ia  no  quanti* 
tative  analysis  of  the  whole  of  the  known 
conatituenta. 

The  foUowing  ia  a  quantitative  analysis  of 
whilf  popjier  by  Lucii : — 


The  reiin  it  soluble  in  iloobdl  md  tlhi, 
and  ia  Tory  acrid. 

The  >pe<nGo  gravity  of  the  toMHi  si  a 
'9932.    It  has  the  odour  and  taste  of  tw- 

Piperine  (Ci-Hi^Ofc  SlBlcnB).-Tlii 
substance  ii  iuinieris  with  morphia,  ud  p» 
tenet  feeble  baaic  properties,  Whl»«  PW" 
easily  yieldi  it  when  treated  with  ileM 
w)uch  extracts  a  rciiiiaiu  matter  villi  llx 
piperine,  from  which  the  latter  may  bs  M 
by  digeation  in  a  aolation  of  potaiL  Tin 
pipeline  that  remuDj  nndissolTol  ii  iwj"- 
tallised  from  alcohol,  and  fanusha  Gol(nci<D 
prisms,  which  arsfnsibteat  ^12'F,.gwlIl(^ 
per  yielding  about  1'5  per  cent,  of  the  iSolwl- 
It  is  soluble  (alightly)  in  cold  water,  mil  bi 
an  acrid  taste.  Sulphuric  add  diMolna  it 
The  hydroehlnrate  is  its  moat  italile  uH, 
Nitric  add  acts  powerfally  on  piperiw,  if- 
veloping  an  odour  of  bitter  almcods,  at^' 
brown  reaia  rises  to  the  iur&o*.  On  mH" 
rating  the  aolutlan  to  diyneas,  a  brown  naiii 
ia  left,  which,  when  treated  with  (DtHb. 
yields  a  magnificent  Uood-red  liquid,  ai  n 
distilling  this  miitare,  it  fnmithea  jiiptndiM 
I  (CjHiiN),    which   ii  a   powertnllj  iJtaliis 


1.    Tht    Hggmteopie    iloitlvn.'-t^  ■* 

determined  by  weighing  about  J  gmamfW 

the  very  finely  powdered  substance  ud  d^jist 

in  a  wat«r-bath  in  the  usual  way.    WitM 

donbt  pepper  dried  at  this  heat  rttaini  i  «*' 

dderable  quantity  of  water,  but  tb>  ray 

atrong  odouv  which   all  aromatic  snbitUlM 

evolve  at  KNT  C.  tnfficiently  shows  that  nlf 

tile  principles  are.  daring  the  wholg  enpon- 

tion,  given  off ;  it  therefore  is  vary  qB««i* 

able  whether  it  ii  adviaabls  to  dry  it  a  bi^ 

heat  than  100*  C. 

The  percentage  of  moistore  u  as  foflsn." 

Pfdshs  .  i-sa 

Telllcl.my 1!«« 


Acrid  re 


/•rpp(r(I.U0l). 


In  the  liut  analysis  the  pipeline  is  included 


The  highest  peraentnge,  then,  ii  Ki,'^ 
lowest  9-6,  the  mean  of  the  whole  10^ 

2.  The  Ath.—la  the  detenninaticB  d  If 
ash,  about  2  grammes  were  placed  ia  s  W 
platinum  dish  and  bnmt  down  at  a  k"  r^ 
heat,  until  it  was  of  an  equally  pej  «** 
and  ceased  to  lose  weight ;  it  wis  then  wV 
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«bl«,  the  remit  eiprMted  u  | 
ih  «■•  then  diuoWed  in  buil- 

(olatioD  filtered,  ovBporitcd  I 
ittd,  uid  the  reault  eipreued  | 
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n  of  thii  IdDd  tbe  extreme 
■a  which  bare  the  oioBt  Tilue 
Dt  of  Mh,  the  grealeit  mmouBt 
d  in  ^nuine  umplu.  Now 
leatsRe  of  iiih  derived  from  a 
iper  tnlten  in  it»  urdried  >tato 
■    3*3  perr--'  "  "' 


SulphDric  mcid 


i»5-3perc 

,n  b^f  of  thia  I 


rsriablv 
soluble. 


Uek  Pippir  (HiBsitL). 


ndependeot  obierralioni  pves 
*nuine  bUek  pepper,  417  per 
jnoluiion  iiineritable  thn.1  in 
ground  bUck  pepper,  at  lold, 
\  per  cent.  That  the  ground 
'  commerce  do  give  very  hiBh 
ub,  and  arc  therefore  much 
>vident  from  the  fact,  thnt  in 
of  ground  bliek  pepper  eiam- 
mll,  only  one  wna  under  5  per 
>tag«  of  the  other  fifteen  being 


ippera  wore  properly  burnt,  aa 
hey  were,  fifteen  out  of  the  aii- 

;o  the  compoaitiou  of  the  aab 
,  the  following  ii  an  Mulyiii 
llioberry  pepper;— 


Sand «»» 

or  all  of  tbcie  conititnenti  theiuid  i>  the  mort 
vatiable.  The  higheit  detarmination  of  aand 
■hicb  the  writer  hu  a>  yet  met  with  occurred 
in  a  sample  of  Penang  pepper,  which  gaya  9 
part*  o!  Baud  in  every  100  of  aab  ;  but  if  W8 
idlow  lliat  n  pepper  aah  may  contain  10  parti 
m  every  100  of  aaud,  how,  on  any  theory  ei- 
fept  wilful  adulteration,  can  ws  nccouut  (or  tba 
tact  of  the  ground  pepper  of  commerce  yield- 
ing to  the  snalyit  an  uh  oaethird  or  one-half 
of  which  i)  very  Bommonly  found  to  eoniiat  of 
und!  The  iron,  part  of  which  is  maguetiB, 
ihe  alkaline  enrtha,  the  chlorine,  the  alkaliei, 
ill  vary  somewhat;  but  there  is  one  constituent 
Evbichiseitrcmely'conalant.uidmaybeoCteeh- 
3!cal  utility,  and  that  is  the  pliosphoric  acid. 
The  phosphoric  acid  the  writer  finditoaverag* 
3  Spercentoftheaih.HDddoes  not  believe  that 
itvftfies  more  than  half  apercentngeeither  way; 
its  determination  ia  therefore  of  aonie  value. 

With  regard  to  the  arrangement  and  com- 
bination of  the  different  elemente  found  upon 
incineration  there  if  m a ch  to  he  learned.  That 
the  carbonio  acid  has  no  relation  whatever, 
nor  ia  any  guide,  to  a  knowledge  of  the  amount 
I  af  carbonates  eiiiting  as  such  in  the  plant,  ia 
I  wellknown.andmaybeproved.  Tliu',  numer- 
.  ous  analyses  ot  pepper  aab  have  given  from 
'  12  to  nearly  15  per  cent,  ot  carbonio  acid 
'  calculated  upon  the  uh ;  but  pepper  ittelt  haa 
very  minute  quantitiea  of  carbonate  ;  for  tba 
author  haa  finely  powdered  Malabar  pepfiet, 
trtateditwithaoid,  andplnceditinanab«^rp- 
!  tion  apparatua  connected  with  an  aapirator, 
■  and  drawn    through    the   solution  perfectly 


1  frei 


d  foun 


that 


100  erammes  yielded  only  'C57  milligramme 
of  CO,,  or  about  -H3  per  cent,  of  the  aah  ; 
hence  the  10  or  II  per  cent,  must  be  pioduoed 

ffilraUi  and  Nitrilti  in  Pepper.—  Compara- 
tively few  obiorvationa  ot  the  amount  ot 
nitrntea  and  nitritaa  in  organic  aubitances  are 
on  record ;  it  ia  a  subject  of  some  acientifio 
interest,  especially  aince  it  baa  been  observed 
that  nitrate*' and  nitritea  are  deoompoacd  ia 
tba  presence  of  free  oiaho  acid.  Whether 
the  determination  of  nitric  acid  will  be  of  ser- 
vice to  the  food  analyat  or  not,  ia  onltnown  : 
it  certaiuly  may  be  so,  if  it  be  found  that  a 
substance  rich  in  nitrates  ii  fraudolentlj 
mixed  with  one  poor  in  nitrates. 

100  grms.  nnJried  Pcnanfr  pepper  yield      U'D14?U 
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The  alcoholic  extract^  obtained  by  exhaust- 
ing a  weighed  sample  of  the  dried  substance 
l^y  repeated  quantities  of  boiling  alcohol  in  a 
flask  attached  to  an  inverted  condenser,  is  a 
fair  index  of  the  quality  of  a  pepper,  for  the 
extract  so  obtained  consists  almost  entirely 
of  piperine  and  resin,  the  two  constituents  on 
which  the  qualities  of  pepper  almost  exclu- 
fiively  depend;  nor  do  we  believe  that  the 
advantage  of  separating  these  constituents 
sufficiently  compensates  for  the  extra  trouble 
and  time. 

100  Gramma  of  the  Substance  dried  at  100'  C. 

Onunmat. 

Penanjf 7  650 

Malabar  ......        6-375 

Sumatra 6  450 

Tellicherry 7  896 

Trang 6300 

Long  pepper 2  600 

White  pepper  ....        7*650 

Tlie  extract,  then,  varies  from  63  to  7*8  per 
cent. 

The  aqueous  extract,  containing  extractive 
and  colouring  matter,  soluble  salts,  g^m^ 
starch,  and  small  quantities  of  piperine  and 
resin,  was  determined  by  thoroughly  exhaust- 
ing a  small  weighed  portion  of  pepper  by  a 
large  quantity  of  boiling  distilled  water,  and 
found  to  vary  from  18  to  20  per  cent. 

100  Orammet  of  the  dried  Substance  taken. 

Aqueotu  Eztnct. 
Gnmmei. 

Penang 18-8S5 

Malabar 20  375 

Sumatra 17500 

Tellicherry 16  500 

Trang 18175 

Long  pepper.       ....       16*825 

The  amount  of  starch  in  the  five  samples  is 
very  nearly  the  same— a  fact  easily  proved  by 
making  a  decoction  of  each,  of  exactly  similar 
Rtiength,  decolourising  by  charcoal,  then  plac* 
ing  in  Nessler  cylinders,  and  adding  an  equal 
quantity  of  iodine  to  each  ;  the  gradations  of 
colour  are  so  faint  that  there  can  be  hardly 
the  difference  of  a  percentage  in  the  whole 
five.  It  is,  however,  shown  in  this  way  that 
Sumatra  has  most  starch ;  next  in  order  comes 
renang,  then  Malabar,  Tellicherry,  and  Trang, 
the  last  three  containing  identical  quantities 
of  starch. 

Structure  of  Pepper. — A  thin  section  of  the 
jiepper-berry  shows,  from  without  inwards — 
(1)  a  layer  of  elongated  cells,  large  and  dis- 
tinct, having  a  central  cavity,  from  which 
numerous  lines  radiate  towards  the  circum- 
ference ;  (2)  a  layer  of  small,  angular,  dark- 
coloured  cells ;  (3)  a  thin  stratum  of  woody 
fibre  and  spiral  vessels  ;  (4)  a  layer  of  large 
round  cells  ;  (5)  a  tissue  divisible  into  two 
layers,  the  outer  consisting  of  coloured  cells, 
the  inner  colourless,  and  really  constituting  a 
membrane. 


The  fint  five  structures  described  fonn  tk 
cortex  of  the  pepper.  The  central  part  of  tin 
berry  is  composed  of  large  cells,  most  of  vM 
are  coffin-shaped.  Their  general  amngenetf 
is  radiate.  In  the  outer  portion  of  the  iMd 
they  ai-e  hard  and  adherent,  in  the  inner  por 
tion  pulverulent  and  readily  sepanUe.  Ii 
ground  black  pepper  all  these  structuraouj 
be  seen ;  in  ground  white  pepper  onlj  tlie 
cells  of  the  inner  part  of  the  seed,  md  Mne 
of  the  red  cells  of  the  fourth  layer,  togetlier 
with  those  of  the  fifth  layer,  are  found. 

Adulterations  of  P^ptr.— Pepper  bibeo 
adulterated  for  at  least  two  centuries  ud  > 
half,  for  Pierre  Pomet,*  writing  in  1614,  bji. 
"  As  the  greatest  part  of  pepi>er,  white  « 
well  as  black,  ia  sold  ^battu'  (that  istoaj, 
powdered),  it  should  only  be  bought  of  honeit 
merchants,  because  all  the  pepper  tberetaiko 
sell  is  no  other  thing,  for  the  white,  than  'in 
6pices  d'Auverffne  blancJies,*  f  or  rstherUiA 
pepper  whitened  with  ground  rice;  theUiek 
is  only  the  dust  either  of  the  emit  of  linid, 
grey  Auvergne  spices,  or  manignctte." 

The  list  of  the  adulterations  enumerated  if 
authors  is  an  extraordinary  one.  lisMi- 
meal,  rice,  pepper  leaves,  mustard,  wb«t- 
flour,  sago,  woody  fibre,  c^ies,  rapeiMi 
potato,  spices,  capsicum,  manignette  (otitf' 
wise  known  as  Guinea  pepper),  chiooiy,  tf^ 
powdered  leaves  of  the  laurel,  vhidi  hut 
been  previously  used  to  wrap  round  eitiit* 
of  liquorice,  the  stones  from  olives,  boaeM 
marine  salt,  and  various  mineral  sdnltaifli^ 
are  all  said  to  have  been  selected. 

However  various  may  be  the  sdoltsntiii* 
in  France  (where  Chevallier  teUs  us  in  FM 
alone  he  is  acquainted  with  a  mannMiV 
producing  1200  to  1500  kilogrammes  asMdir 
of  a  mixture  sold  solely  for  the  puipeM* 
adulterating  pepper),  the  only  oommoi  aiS' 
terations  of  this  country  are  what  are  kaoii* 
the  tradeaiP.D.,  H.P.D.,and W.P.D.,il*"* 
viations  for  pepper -dust,  hot  pepper-M 
and  white  pepper -dust:  the  first,  or  PA 
used  to  be  principally  composed  of  the  fiiM 
leaves  of  autumn,  but  linseed-meal  ii  ^ 
preferred;  H.P.D.  is  chiefly  the  In* ^ 
mustard ;  and  W.P.D.  is  ground  rice.  '^^ 
these  we  must  add  sand,  which  ia  moit  9t 
tainly  added  ;  whether  derived  from  theiv^ 
ings  of  the  shopt,  or  added  as  sand,  iii^^ 
all  clear. 

Besides  the  formidable  lut  of  adnltfliti^ 
just  given  as  found  in  powdered  pepp^^ 


*  PoMBT,  Histoire  GeD^rale  des  Drofnct.1^ 
t  "  Depuis  un  temps  imm^orial  k  p«<w* 
poudre  loos  le  nom  d'epic«s  d' Aarer^e,  <ste«l*" 
de  pain  de  chenevis  etde  tourteaax  de  tdn^^ 
vent  aussi  avec  de  la  terre  poarrie."— (Sotti»A 
Dictionnalre  des  Falsifications,  F^iia,  1871) 
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ry  itself  is  not  free  from  manipulation,  for 
lie  mercliant  judges  by  the  weight  of  the 
iplsi  means  are  taken  to  render  the  lighter 
ts  equal  in  weight  to  the  heavy  Malabar 

I  Pouuig,  and  in  order  to  do  this  they  are 
Morated  in  tubs  of  brine  for  twenty-four 
vn,  and  thus  impregnated  with  salt  and 
iter,  find  their  way  into  the  market  as  Mala- 
ir ;  but  such  samples  are  quickly  recognised 
f  the  astute  merchant,  and  the  high  chlorides, 
tt  high  ash,  the  great  amount  of  humidity, 
mid  hardly  fail  to  reveal  their  nature  to 
Mioalyst. 

Ai  ooffee  has  been  cleverly  imitated  by 
iueory  pressed  into  the  shape  of  the  coffee - 
eny,  lo  by  pressing  various  pastes  into  the 
^  of  the  pepper-berry  has  pepper  been 
Bitated.  Of  this  adulteration  there  is  the 
Mt  oadoubted  evidence.  Accum  noticed 
^Skul  pep{)erooms  made  of  oilcake,  com- 
•«iday,  and  Cayenne  pepper,  and  Chevallier 

I I  reeent  paper  states  that  in  1843  he  was 
i^peited  to  examine  a  sample  taken  from 
*ty  bales,  in  which  he  found  from  16  to  20 
^  ceni  of  artificial  pepper,  composed  of 
>PP«^dQst,  bran,  and  other  matters. 

3P)*KMr,  €Jmj9nn»—S€e  Capsicum. 

Foppei'jiiintf  Oil  of— This  substance  has 
MBonployed  as  an  antiseptic.  A  piece  of 
Mt  iospended  in  its  vapour  remained  good 
raaarly  twelve  days.    See  Disinfectants. 

V^piiii— Pepsin  is  a  peculiar  organic  oom- 
MUid  found  in  the  gastric  juice,  Mid  capable, 
^  <xnijunction  with  hydrochlorio  acid,  of 
feiting  albumen  and  some  other  portions  of 
^  and  of  dissolving,  as  Tuson  has  recently 
*ov&  (Lancet,  August  1870),  calomel  and 
rtain  mineral  substances.  Pepsin  is  an 
^wninoid  body,  soluble  in  water,  but  in- 
faiUs  in  alcohoL  Its  aqueous  solutions  are 
Mipitated  by  corrosive  sublimate,  salts  of 
td,  and  by  solutions  of  tannic  acid.  Boiling 
>te»y»  the  digestive  property  of  pepsin. 
Pepsin  can  be  artificially  made,  and  when 
Kfully  prepared  it  is  a  valuable  remedial 
Kt,  but  many  of  the  samples  met  with  in 
Bmeroe  are  almost  worthless.  Tuson  re- 
itly  made  an  examination  of  the  chief 
ids  of  pepsin  in  the  market,  with  a  view 
the  determination  of  their  real  value. 
B  different  samples  prepared  by  six  dif- 
B&t  makers  were  examined,  and  the  results 
slated.  The  experiments  (all  of  which 
«  performed  in  duplicate)  were  divided 
>  two  seriM.  In  one,  white  of  egg,  in  the 
sr,  finely-minced  lean  of  rump  steak,  was 
•loyed.  In  every  experiment  5  grammes  (77 
Ds)  of  the  albumen  or  fibrine  were  mixed 
I  either  25  or  50  cubic  centimetres  (424  or 


848  minims)  of  1  per  cent,  hydrochlorio  acid. 
Quantities  of  pepsin,  which  varied  from  1)5 
to  50  grammes  (*72  to  72  grains),  were  added, 
and  the  whole  digested  at  100°  F.  for  four 
hoTirs.  The  pepsin  prepared  by  four  out  of 
the  six  makers  was  found  to  have  no  digestive 
power  whatever.  Of  the  remaining  two  kinds, 
one  was  almost  exactly  ten  times  as  good  as 
the  other. 

A  series  of  experiments,  having  the  same 
object  in  view,  were  published  in  the  "Prac- 
titioner" (June  and  August  1872).  All  the 
samples  tested  were  pronounced  to  be  nearly 
worthless. 

Professor  Beale  (Medical  Times  and  Gazette, 
February  10,  1872,  p.  152)  gives  the  following 
as  being  the  best  method  that  can  be  em- 
ployed for  the  preparation  of  pepsin :  "The 
mucous  membrane  of  a  perfectly  fresh  pig*s 
stomach  is  carefully  dissected  from  the  mus- 
cular coat  and  placed  on  a  flat  board.  It  is 
then  lightly  cleansed  with  a  sponge  and  a  little 
water,  and  much  of  the  mucous  remains  of 
food,  &c.,  carefully  removed.  With  the  back 
of  a  knife,  or  with  an  ivory  paper-knife,  the 
surface  is  scraped  very  hard,  in  order  that  the 
glands  may  be  squeezed  and  their  contents 
pressed  out.  The  viscid  mucus  thus  obtained 
contains  the  pure  gastric  juice,  with  much 
epithelium  from  the  glands  and  surface  of 
the  mucous  membrane.  It  is  to  be  spread  out 
upon  a  piece  of  glass  so  as  to  form  a  very  thin 
layer,  which  is  to  be  dried  at  a  temperature  of 
100°  over  hot  water,  or  in  vacuo,  over  sul- 
phuric acid.  Care  must  be  taken  that  the 
temperature  does  not  rise  much  above  100** 
F.,  because  the  action  of  the  solvent  would 
be  completely  destroyed.  When  dry,  the 
mucus  is  scraped  from  the  glass,  powdered 
in  a  .mortar,  and  transferred  to  a  well-stop- 
pered bottle.  With  this  powder  a  good 
digestive  fluid  may  be  made  as  follows  : — 

Of  the  powder   ....        6  grains. 
Strong  hydrochloric  acid  .        .18  drops. 
Water 6  ounces. 
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Macerate  it  at  a  temperature  of  100**  F. 
for  an  hour.  The  mixture  may  be  filtered 
easily,  and  forms  a  perfectly  dear  solution 
very  convenient  for  experiment.     .     ,    . 

**  Test. — Eight  grains  of  this  pepsin,  with  10 
drops  dilute  hydrochloric  acid,  and  an  ounce 
of  distilled  water,  dissolves  100  grains  of  hard- 
boiled  white  of  egg  in  from  twelve  to  twenty- 
four  hours.  In  the  body,  probably  twice  this 
quantity  of  white  of  egg,  or  even  more,  would 
be  dissolved  in  a  comparatively  short  space  of 
time.  The  digestive  powder  prepared  from 
the  pig's  stomach  retains  its  activity  for  any 
length  of  time  if  kept  dry.  I  had  some 
which  had  been  kept  in  a  bottle  for  upwards 
of  five  years,  and  still  retained  its  active 
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power  unimpaired.  The  solution  made  with 
tliis  pepsin  and  hydrochloric  acid  was  nearly 
tasteless  and  inodorous.  One  pii^'s  stomach, 
which  costs  6d.,  will  yield  about  45  grains  of 
the  powder  prepared  as  above  described." 

From  the  experiments  of  Mr.  Scheffer,  it 
seems  that  the  activity  of  pepsin  is  destroyed 
by  alcohol,  even  when  diluted  by  an  equal 
volume  of  water,  and  is  materially  diminished 
by  smaller  quantities  of  alcohol.  If  this  be 
true,  pepsin  wine  would  of  course  be  valueless. 
He  also  finds  that  true  pepsin  and  bismuth 
cannot  exist  in  the  same  solution,  and  that 
the  solutions  sold  under  the  joint  names  are 
therefore  worthless,  so  far  as  the  pepsin  is 
concerned  ;  and  he  further  makes  the  impor- 
tant observation,  that  pepsin  may  be  precipi- 
tated from  its  slightly  acid  solution  by  the 
addition  of  an  equal  volume  of  a  saturated 
solution  of  common  salt. 

Peptone— ^<!e  Food. 

Perfumes  —  Perfumes  have  from  the 
earliest  times  been  used  for  the  purpose  of 
either  masking  or  destroying  offensive  odours, 
but  are  of  doubtful  value. 

Permanganate  of  Potash— S^e  Potas- 
sium. 

Perry— Perry  is  a  fermented  liquor  made 
from  pears  in  the  same  way  as  cider  from 
apples.  It  forms  a  pleasant,  refreshing,  and 
wholesome  drink. 

The  following  represents  the  percentage  of 
spirit  in  some  samples  which  were  examined 
by  Bronde  : — 

Alcohol,   gpedflo 
~  .7  Or»Tlty  -8  »,  at 

60«  P. 
;>  Per  oent  bjr  MeMura. 

Perry,  average  of  four  samples     .      7  26 

The  best  perry  contains  about  9  per  cent,  of 
absolute  alcohol,  ordinary  perry  from  5  to  7 
per  cent.  See  Pkab,  Cider,  Alcoholic 
Bevkkages,  &c. 

Petroleum  (syn.  Rock  Oil) — Petroleum  is 
an  oil  principally  obtained  in  Pennsylvania 
and  other  parts  of  the  United  States,  and  in 
Canada.  Where  it  exists  plentifully,  the  soil 
is  saturated  with  it,  and  the  oil  oozes  out  of  the 
ground  or  is  obtained  by  sinking  wells. 

Chemically  speaking,  it  is  a  highly  complex 
mixture  of  volatile  oils ;  and  when  submitted 
to  distillation  yields  gases  homologous  with 
carburctted  hydrogen,  liquids  of  similar  con- 
stitution, and  solid  paraffine-like  bodies. 

The  crude  petroleum  is  distilled  for  com- 
mercial purposes,  yielding  petroleum  spirit  or 
mineral  naphtha.  The  uses  of  this  latter  pro- 
duct are  various.  It  is  employed  for  illumi- 
nating purposes,  for  lubricating  machinery, 
and  00  a  substitute  for  turpentine. 


The  value  of  a  sample  of  rock  oil  ii  deter- 
mined  by  distilling  a  weighed  quantity  io  % 
small  glass  retort  and  weighing  the  prodocU. 
The  petroleum,  or  middle  prodact,  moit  be 
of  such  a  character  as  to  have  »  ipedfic 
gravity  not  higher  than  810  or  820,  and  to 
contain  so  little  petroleum  spirit  that  it  oolj 
evolves  inflammable  vapour  when  heated  to 
100"  F.  in  the  manner  prescribed  in  the 
Petroleum  Act,  1871,  the  principal  prorisioDi 
of  which  are  as  follows : — 

The  PxTROLKinf  Act,  21»e  An^aHhH 
34  <«  35  Via.  cap.  105. 

Sect.  2  defines  borough,  Ac 

Sect  3.  For  the  par  pose  of  this  Act  the  tern 
"petroleum"  includes  any  rock  oil,  Rai^oca  ^ 
Burmah  oil,  oil  made  from  petroleum,  coal,  iduati 
shale,  peat,  or  other  bituminoas  sabstance.aodu^ 
products  of  petroleum  or  an  j  of  the  abore-mentioaid 
oils ;  and  the  terms  "petroleum  to  which  thii  A(t 
applies,"  means  such  of  the  petroleum  so  deflneiai 
when  tested  in  manner  set  forth  in  ScbedoleLie 
this  Act,  gives  off  an  inflammable  Taponratatoi- 
perature  of  less  than  one  hundred  degreaof  Fabrct- 
belt's  thermometer. 

•  •  •  •  ■  •  * 

Sect.  7.  Save  as  hereinafter  mentioned,  after te 
passing  of  this  Act,  petroleum  to  which  this  Att 
applies  shall  not  be  kept  except  in  ponoaneerfa 
licence  given  by  such  local  authority  as  ii  in  tUl 
Act  mentioned.  All  petroleum  kept  in  caotrsRS* 
tion  of  this  section  shall,  together  with  the  ffsA 
containing  the  same,  be  forfeited;  and  InadditiM 
thereto  the  occupier  of  the  place  in  vhidi  9A 
petroleum  is  so  kept  shall  be  liable  to  a  penal^ai' 
exceeding  twenty  pounds  a  day  for  each  daj  doriiC 
which  such  petroleum  is  so  kept.  This  aecUoa  ^ 
not  apply  to  any  petroleum  kept  either  for  prinii 
use  or  for  sale,  provided  the  following  conditiouin 
complied  with: — 

(1.)  That  it  is  kept  in  separate  glass,  eartheov*^ 
or  metal  vessels,  each  of  which  conti^ns  not  ■** 
than  a  pint  and  is  securely  stoppered. 

(2  }  That  the  aggregate  amount  kept,  inppeM 
the  whole  contents  of  the  vessels  to  be  in  boUs^ 
not  exceed  thi-ee  gallons. 

Sect.  8  defines  the  local  authority  to  grant lioeM^ 
Ac. 

Sect.  9.  Licences  in  pursuance  of  this  ActdiaStt 
valid  if  signed  by  two  or  more  of  the  posoos  «•■* 
tuting  the  local  authority,  or  executed  in  tajei^ 
way  in  which  other  licences,  if  any,  granted  tifiiA 
authority  are  executed.     Licences  may  be  ttvtd 
for  a  limited  time,  and  may  be  snbjtct  to  mtewaX' 
not,  in  such  manner  as  the  local  aotboritj  ^ 
necessary.     There  may  be   annexed  Io  say  i>* 
licence  such  conditions  as  to  the  mode  of  itvif^ 
the  nature  and  situations  of  the  premiso  io  v^ 
and  the  nature  of  the  proods  with  which  fxtf*''*' 
to  which  this  Aet  applies  is  to  be  stored,  theft^-^ 
for  the  testing  of  such  petroleum  from  time  M  '''^ 
the  mode  of  cariying  such  petroleum,  withia  tkei* 
trict  of  the  licensing  authority,  and  genertfl/a'^ 
the  safe  keeping  of  such  petroleum,  «J  ■*!  ''** 
expedient   to  the  local   authority.    Any  !***[ 
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Sect.  17.  It  shall  be  unlawful  to  sell  anj  poison, 
either  by  wholesale  or  retail,  unless  the  box,  bottle, 
ressel,  wrapper,  or  cover  in  which  such  poison  is 
contained  be  distinctly  labelled  with  the  name  of  the 
article,  and  the  word  "  poison,"  with  the  name  and 
address  of  the  seller  of  the  poison.  And  it  shall  be 
unlawful  to  sell  any  poison  of  those  which  are  in  the 
first  part  of  Schedule  (A)  to  this  Act,  or  may  hereafter 
be  added  thereto  under  section  2  of  this  Act,  to  any 
person  unknown  to  the  seller,  unless  introduced  by 
bome  person  known  to  the  seller ;  and  on  every  sale 
of  any  such  article,  the  seller  shall,  before  delivery, 
miike,  or  cause  to  be  made,  an  entry  in  a  book  to  be 
kept  for  that  purpose,  stating  in  the  form  set  forth 
in  Schedule  (F)  to  this  Act,  the  date  of  the  sale,  the 
name  and  address  of  the  purchaser,  the  name  and 
quantity  of  the  article  sold,  and  the  purpose  for 
which  it  is  stated  by  the  purchaser  to  be  required,  to 
which  entry  the  signature  of  the  purchaser  and  of 
tliti  ]>erson,  if  any,  who  introduced  him,  shall  be 
aOixed.  And  any  person  selling  poison  otherwise 
than  is  herein  provided  shall,  upon  a  summary  con- 
viction before  two  justices  of  the  peace  in  England, 
or  the  sheriff  In  Scotland,  be  liable  to  a  penalty  not 
exceeding  five  pounds  for  the  first  offence,  and  to  a 
penalty  nut  exceeding  ten  pounds  for  the  second  or 
any  subsequent  offence ;  and  for  the  purposes  of  this 
section,  tlie  seller  on  whose  behalf  any  sale  is  made 
by  any  apprentice  or  servant,  shall  be  deemed  to  be 
the  seller;  but  the  provisions  of  this  section,  which 
are  solely  applicable  to  poisons  in  the  first  part  of 
the  Schedule  (A)  to  ihis  Act,  or  which  require  that 
the  label  shall  contain  the  name  and  address  of  the 
seller,  shall  not  apply  to  articles  to  be  exported  fk-om 
Great  Britain  by  wholesale  dealers,  nor  to  sales  by 
wholesale  to  retail  dealers  in  the  ordinary  course  of 
wholesale  dealing,  nor  shall  any  of  the  provisions  of 
this  section  apply  to  any  medicine  supplied  by  a 
legally-qualified  apothecary  to  his  patient,  nor  apply 
to  any  article  when  forming  part  of  the  ingredients 
of  any  medicine  dispensed  by  a  person  registered 
under  this  Act :  provided  such  medicine  be  labelled 
in  the  manner  aforesaid,  with  the  name  and  address 
of  the  seller,  and  the  ingredients  thereof  be  entered 
with  the  name  of  the  person  to  whom  it  is  sold  or 
delivered  In  a  book  to  be  kept  by  the  seller  for  that 
purpose ;  and  nothing  in  this  Act  contained  shall 
repeal  or  affect  any  of  the  provisions  of  an  Act  of  the 
session  holden  in  the  fourteenth  and  fifteenth  years 
in  the  reign  of  her  present  Majesty,  intituled  "An 
Act  to  Regulate  the  Sale  of  Arsenic."   Ste  Arsxnic. 

ScniDULE  A. 

Part  I. 

Ar.oenic  and  its  preparations. 
Prussic  acid. 

Cyanides  of  potassium  and  all  metallic  cyanides. 
Strychnine,  and  all  poisonous  vegetable  alkaloids 
and  their  salts. 
Aconite  and  its  preparations. 
Emetic  tartar. 
Corrosive  sublimate. 
Cantharides. 
Savin  and  Its  oil. 
Ergot  of  rye  and  its  preparations. 

Part  II. 
Oxalic  acid. 

Chloroform. 

Belladonna  and  lU  pTepanLllons. 


Essential  oil  of  almondt,  onlesi  deprived  of  iU 
prussic  acid. 

Opium,  and  all  preparations  of  opioo  or  of 
poppies. 

Phenylia— 5ee  AifiLiKi,  Netbo-Bbiou, 

Phosphates  in  Food— /Sec  Food. 

Phosphoretied  Hydrogen -Hydride 
of  phosphorus  (PH3).    See  Phosphobcs. 

Phosphorus  (P  =  31)  —  A  noa-metallie 
element  diflcovered  hy  Brandt  in  1669.  Bels* 
tive  weight,  62 ;  theoretic  ipccific  gnvity  of 
vapour,  4*284 ;  observed  specific  gravity,  4*42; 
fusing-point,  lll-S**  F.  (44-2"C.);boilingp«at, 
about  550"  F.  (288"  C.) 

Phosphorus  is  prepared  on  a  large  wle  Vy 
the  distillation  of  superphosphate  of  lime  vHh 
charcoaL  The  superphosphate  is  changed  bj 
the  process  into  tribasio  calcic  phosphate  aod 
phosphoric  acid,  and  this  free  acid  is  deoxid* 
ised  by  the  charcoal— carbonic  oxide,  hydw- 
gen,  and  free  phosphorus  being  the  ultimte 
products.  The  two  stages  may  be  thai  n|R* 
sented : — 

Stage  1.  3(H4Ca2P04)  =  Ca82PO4+4HsP04- 
Stage  2.  4H3PO4+I6C  =  P4+6H,+16C0. 

Phosphorus  may  b«  obtidned  in  v^ 
allotropic  forms.  There  is  a  transparait,  a 
white  and  opaque,  a  vitreoas,  a  viaoooii^ 
black,  and  a  red  form  of  phosphoraa.  1^ 
only  two  common  forms  of  phosphwuf  art, 
however,  the  common  or  tranqjMreot,  aid 
the  red  or  amorphous  variety  of  pho^hoi» 

The  difference  between  these  two  fonns  ■ 
great,  and  may  be  exhibited  as  follovi.^ 


Ordinary  PkosjJiorut. 

Colourless. 
Crystallisable. 
Specific  gravity,  1-83. 
Soluble  in  bisulphide  of 

carbon. 
Oxidisable  and  phosphor- 
escent on  exposure  to 

air. 
Inflammable  at  158'  F. 

(70'  0.^ 
Attached  energetically  by 

nitric  acid. 
Combines  with  chlorine 

with     production     of 

flame. 
Very  poisonous. 


BedorAmorjii^ 
Pkotpkvru 

Bright  red. 
Amorphous. 

Specific  gra^i«y.-'Jiy, 
Insoluble  in  bwlF* 

of  carbon. 
Unalterable    and   «■ 

phosphorescent  OB  »• 

posure  to  air. 
Inflammable  at  Mr  '- 

(26o'C.)  „ 

AcUon  of  nitric  aeU«* 

but  alight. 
Combines  with  cWo"** 

without  prodadna  « 

flame. 
Not  poiaonosa. 


Common  phosphorus  is  a  violent  p<^ 
and  its  fumes  produce  on  individnala  expo*" 
to  them  for  any  lengthened  period  a  pww^ 
disease,  known  as  necrosis  of  thejav.  '*' 
complaint  is  not  so  common  since  the  tf^ 
phous  description  of  phosphorus  ha*  ■** 
employed  in  match  manufactories.  The***" 
phous  form  of  phosphorus,  indeed,  spp*^* 
be  wholly  inert    It  has  been  git«n  ia  ^ 


(439) 


FHO 


ities  to  animals,  and  taken  by  man 
ible  doaes,  without  any  apparent 
tnnaire  de   Th^rapeutique,  1855, 

by  phosphorus,  accidental,  crimi- 
ddal,  is  not  so  common  here  as  in 
rbich  country  it  appears  to  be  on 
,  and  at  present  occupies  the  ^rst 
criminal  statistic8—e.«7.,  from  1851 
93  cases  of  poisoning,  287  or  36*2 
jre  due  to  arsenic,  and  267  or  31*1 

phosphorus ;  whilst  in  the  years 
74,  in  141  criminal  poisonings  by 
phosphorus,  only  74  were  due  to 

Base  may  be  ascribed  in  a  great 

the  ease  with    which   common 

may   be    obtained    by  the  pur- 

ne  kinds  of  matches,  as  also  the 

iphorous  i)astes  used  for  the  dc- 

▼ermin.     Besides  this,  the  taste 

of  phosphorus  in  a  free  state  is 

to  conceal,  nor  is  it  very  repul- 

rdieu  remarks  that  he  has  made 

r  the  different  phosphorous  pastes 

animals  evincing  any  repugnance. 

>ped  that  it  will  be  made  compul- 

ountries  to  manufacture  matches 

lorphous  phosphorus  only,   both 

i  of  the  health  of  the  workmen, 

>rder  to  decrease  cases  of  poison* 

abstauce. 

of  Poisoning  by  Phosphorus. — 
ms,  although  various,  may  be  re- 
ee  distinct  forms — viz.,  a  common 
■voua  form,  and  a  hsemorrhagio 
DIEU,  Etude  Medico-legiile  sur 
ement.)  Each  of  these  forms 
each  other,  and  only  constitute 
tie  same  case ;  but  it  cannot  be 
kt  each  may  show  itself  alone, 
ied  by  the  rest,  during  the 
9  of  the  malady  produced  by  the 

common  symptoms,  and  there- 
e  to  the  first  form,  are  that  five, 
twelve  hours  after  having  drunk 
aething  which  usually  has  been 
B  having  a  disagreeable  taste,' and 
►een  followed  by  alliaceous  and 
mt  eructations,  there  is  pain  in 
id  swelling  of  the  tongue.  Nausea 
ing  in  vomiting,  but  the  latter  is 
.nt  symptom.  Vomiting  is  often 
colic  and  diarrhoea ;  the  stomach 
are  rather  tender;  the  brain  is 
After  twenty-four  or  thirty- 
>parent  recovery  takes  place  ;  the 
I  about,  complaining  only  of  wan- 
;  about  the  loins  and  legs.  He 
ke  this  for  two  or  three  uuys,  and 


then  die  suddenly,  without  the  manifestation 
of  any  other  symptom. 

More  commonly,  however,  about  the  second 
or  fourth  day  jaundice  appears,  accompanied 
with  albuminuria,  and  death  takes  place  by 
coma. 

The  symptoms  among  infants  do  not  follow 
this  course ;  they  mainly  consist  of  vomiting, 
somnolence,  and  convulsions. 

In  the  second  or  nervous  form  the  symp- 
toms are  mainly  referable  to  the  nervous  sys- 
tem. There  is  extreme  prostration,  painful 
cramp,  delirium  about  the  fifth  or  sixth  day, 
and  death  by  coma,  often  preceded  by  con- 
vulsions. 

In  the  hsemorrhagio  form  the  whole  course 
of  the  disease  is  slower.  Death  may  not  take 
place  for  one  or  two  weeks,  or  even  fur  a 
month.  Vomiting  of  blood,  stools  of  blood, 
ecchymoses  of  the  skin,  and  frequent  haemor- 
rhages from  all  or  any  of  the  mucous  surfaces, 
with  great  and  progressive  weakness  and  in- 
crease in  the  size  of  the  liver,  are  the  most 
prominent  and  marked  symptoms. 

In  all  the  above  forms  the  vomited  or  ex- 
pectorated matters  may  be  luminous  in  the 
dark. 

In  cases  where  the  patient  has  recovered,  a 
I)ersistent  weakness  and  partial  paralysis  has 
been  observed. 

The  most  constant  post-mortem  appearances 
are  marks  of  irritation  and  inflammation  of 
the  stomach  and  bowels.  Sometimes  the 
stomach  is  perforated.  The  viscera  have  fre- 
quently presented  a  luminous  appearance,  and 
have  emitted  white  fumes.  Fatty  degeneration 
of  the  liver  and  other  soft  organs  is  also  a 
very  constant  change. 

Detection. — If  there  is  the  peculiar  smell  of 
phosphoi-us  in  the  contents  of  the  stomach 
or  elsewhere,  combined  with  luminosity,  there 
can  be  little  doubt  of  the  presence  of  phos- 
phorus ;  so  also  lumps  of  phosphorus  in  a 
free  state  may  be  met  with. 

In  any  other  case  the  only  certain  and  re- 
liable method  for  the  detection  of  free  phos- 
phorus is  that  of  Mitscherlich.  The  tissue 
to  be  examined  is  cut  up  into  small  pieces 
and  placed  in  a  flask  vrith  a  little  water,  or  if 
a  liquid  is  under  investigation,  the  liquid  may 
be  placed  in  the  flask  without  water ;  in  any 
case,  a  little  sulphuric  acid  is  added,  sufficient 
to  neutralise  any  ammonia  which  otherwise 
/dl  organic  matters  give  off  in  considerable 
quantity  when  distilled  (this  addition  is  abso- 
lutely necessary,  as  phosphorus  is  not  lumin- 
ous in  the  presence  of  ammonia).  The  flask 
may  now  be  adapted  to  a  small  Liebig's  con- 
denser, and  distilled  by  the  heat  of  a  sand- 
bath  in  perfect  darkness.  If  free  phosphorus 
be  present,  the  tube  will  be  more  or  less  lumin* 
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OU8,  according  to  the  quantity  of  phospbonis 
present.  Tlie  distillate,  which  should  be 
received  in  a  small  bottle,  will  be  acid,  and 
will,  on  being  shaken,  exhibit  a  luminosity. 
The  distillate  may  be  treated  with  a  little 
pure  nitric  acid,  evaporated  to  a  small  bulk, 
and  tested  qualitatively  for  phosphoric  acid 
by  the  usual  tests.  It  may  also  be  estimated 
by  precipitation  with  ammonia  and  sulphate 
of  magnesia,  the  resulting  precipitate  washed, 
dried,  ignited,  and  weighed,  and  the  amount 
of  phosphorus  calculated  out  from  the  pyro- 
phosphate of  magnesia. 

Free  phoMphorus  often  cannot  be  found  even 
when  known  to  have  been  taken  ;  the  reason 
of  this  is  that  it  lias  undergone  oxidation, 
and  appears  under  the  form  of  phosphoric 
acid. 

In  cases  wliere  no  free  phosphorus  is  found, 
it  has  been  recommencied  by  some  chemists 
to  estimate  tlie  phos])horic  acid  found  in  the 
stomach,  or  even  in  the  tissues.  Such  a  process 
must  inevitably  lead  to  disastrous  errors. 
Phosphates  exist  in  all  parts  of  the  body,  and 
even  crystals  of  the  ammonia-magnesian  phos- 
pliate  may  be  found  in  people  who  have  not 
taken  any  free  phoMphorus,  especially  when  the 
organs  are  in  a  state  of  decomposition  ;  nor  is 
the  phosphoric  acid  naturally  present  in  the 
body,  fixed  and  invariable.  Jules  I  efort  found 
•179  per  cent,  of  phosphoric  acid  in  the 
muscles  of  a  man  who  died  from  disease  at  La 
ritie,  and  in  the  muscles  of  another  cor])se, 
that  of  a  man  wlio  died  from  accident,  "S'i3 
per  cent  was  found.  The  liver,  the  stomach, 
the  lungs,  &c.,  of  different  subjects,  yielded 
variable  quantities  of  phosphoric  acid.  It 
must  also  be  remembered  that  the  different 
varieties  of  food  found  in  the  stomach  nearly 
all  contain  phosphoric  acid,  e.rr. — 

*  Ph<v>phat«t.  Per  o«it, 
(>f  tlie  8ulMtn.iice  cal- 
cuImUmI  m  Plioaphuric 
Add. 
Qnunmat. 
Dread  (crust  and  crumb)  .        0  049 

Heef  (fillet) 0  395 

Beef  (round) 0308 

Veal  (fillet) 0-3tJl 

Pork  (leg) 0  458 

Rabbit  (lep) 0387 

Carp  (muscles  of  back)  .  0*345 

Pike  do.  ...  0405 
Skate  do.  ...  0614 
Mackerel     do.  0-532 

Brain  of  ox  (white  and  grey  substance)  0  503 
Brnln  of  sheep  ....  0-760 
Tripe 0  067 

(llechcrche  Toxicologiquo  du  Phosphore, 
Annales  d'Hygicnc,  1874,  ii.  p.  405.) 

Antidote. — Tlie  evidence  appears  pretty  com- 
plete that  oil  of  turpentine  is  a  true  antidote 
to  phosphorus.  The  dose  should  bo  about  a 
teaspoonful  every  four  hours. — {See  Arsenic, 
Phc/sphore,  et  Antimonie,  par  M.  le  Docteur 


Ch.  Roucheb,  Annales  d^HygiJjne,  167 
p.  406.) 


Phthii^,  ConsumpUoii,  Tntim   ^^ 
sis,  Sio. — Although  there  are  differenn^c^^ 
tween  phthisis,  consumption,  and  tube»>c()/j^ 
they  are  only  such  as  have  been  pointe(\  out  of 
late  years  by  a  more  accurate  and  ^^teoded 
pathology  ;  hence  it  will  be  convenient  fortht 
study  of  consumption  statistics  to  define,  for 
the  purpose  of  this  article,  the  term  "  phtbku" 
as  a  disease  of  the  lungs  attended  by  wuiing, 
and  returned  in   the  Bills  of  Mortalitj  tf 
tissic,  in  the  Registrar-General's  ai  phtliiflii 
or  tubercular  disease,  and  signified  hj  otber 
writers  as  consumption,  dry-rot,  4c.;  and  it 
must  be  premised  that  a  percentage  of  ouojr 
other  diseases— such  as    chronic  broncliiti*. 
emphysema,  fibroid  changes  of  the  lung-h*'^ 
been  for  many  years  returned  as  phthiMS.  It 
is,  however,  probable  that  the  figures  repre- 
senting the  mortality  are  fairly  accunte, «» 
the  errors  arc  to  a  certain  extent  compensit- 
ing;  and  indeed  tubercles  are  often  found  ewJi 
in  the  diseases  above  mentioned. 

The  pathology  of  phthisis  may  be  Aortly 
stated  thus,  that  there  is  a  production  in  tU 
lungs  and  other  organs  of  a  morbid  product 
called  tubercle,  either  in  the  shape  of  little. 
grey,  almost  structureless  masses,  or  s  jtllo' 
cheesy-like  substance,  which  is  either  Mattered 
more  or  less  uniformly  through  the  tiuae, « 
is  collected  into  larger  or  smaller  muses.  11» 
tissue  around  each  little  mass  genertUyi*' 
flames  and  ulcerates,  the  ulceration  and  iop* 
puration  being  an  effort  of  nature  to  get  rid 
of  the  foreign  substance.  Thus,  by  io«* 
sive  ulceration  a  large  portion  of  the  M 
may  be  destroyed,  or  by  inflammation  of  wck 
a  tissue  as  the  peritoneum,  or  the  menin^^^ 
the  brain,  a  fatal  result  be  rapidly  atudaw- 
Recent  researches  would  appear  to  ihowil** 
tubercle  begins  in  the  lymphatics,  the  to* 
changes  being  in  the  epithelial  cells  (eo^ 
thelium)  lining  those  vessels.  It  will  be  (^ 
venient  to  first  prove  the  importance  of  «* 
study  of  consumption  to  hygienists  by  refcniof 
to  tlie  mortality  from  this  disetise. 

Table  I.,  on  p.  441,  shows  the  nnmbtf « 
deaths  from  consumption  within  the  Ix*d«i 
lUlU  of  Mortality  from  16'J9,  with  ««*»' 
breaks,  down  to  1832,  and  is  taken  from  ^ 
**  Insui-ance  Cyclopaniia,"  art.  Conaumptio*' 

Consumption  occupies  the  first  place  ia^ 
causes  of  death.  For  instance,  in  Ui<  B«l*' 
trar  -  General's  returns  for  lb71,  ph***" 
comes  first,  with  the  proponional  ai»* 
her  of  2364  to  1,000,000  deaths  f ros  w 
causes.  Then  bronchitis,  with  the  prtp*" 
tional  number  of  2112  to  1,000,000  dettflift«" 
all  causes. 
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-Showing?  the  Namber  of  Deaths  from  Consumption  within  the  London  Bill 
OP  MoBTALiTT  from  1629  (with  several  breaks)  down  to  1832. 


Nnmber  of 
Deaths. 

1 

Tear. 

Namber  of  ' 
Deaths. 

Year. 

Number  of 
Deaths. 

Year. 

Number  of 
Deaths. 

1827 

1685 

3502 

1741 

4981 

1787 

4579 

1910 

1686 

3569 

1742 

4716 

1788 

5086 

1713 

1687 

3473 

1743 

4353 

1789 

6172 

1797 

1688 

3807 

1744 

3865 

1790 

4852 

1754 

1689 

3981 

1745 

4015 

1791 

6090 

1955 

•  •  • 

•  •  • 

1746 

4887 

1792 

6255 

2080 

1701 

2678 

1747 

4560 

1793 

5474 

2477 

1702 

2730 

1748 

4487 

1794 

4781 

•  •  • 

1703 

2831 

1749 

4023 

1795 

6733 

2423 

1704 

3013 

1750 

4543 

1796 

4265 

2-200 

1705 

2784 

1751 

4182 

1797 

4767 

2388 

1706 

2716 

1752 

3558 

1798 

4533 

19S8 

1707 

3049 

1753 

3915 

1799 

4843 

2350 

1708 

2796 

1754 

4241 

1800 

5721 

2410 

1709 

3040 

1755 

4322 

1801 

4695 

2286 

1710 

2706 

.  1756 

4459 

1802 

4078 

2868 

1711 

2520 

1757 

3973 

1803 

4076 

2606 

1712 

2551 

1758 

3411 

1804 

3447 

3184 

1713 

2745 

1759 

'  3569 

1805 

3432 

2757 

1714 

3029 

1760 

3776 

1806 

3996   j 

3610 

1715 

2842 

1761 

4110 

1807' 

4964   I 

2982 

1716 

3189 

1762 

6139 

1808 

5220 

aii4 

1717 

2764 

1763 

4892 

1809 

4570 

3788 

1718 

3106 

1764 

4435 

1810 

6427 

34&5 

1719 

3206 

1765 

4176 

1811 

4754 

3260 

1720 

3054 

1766 

4685 

1812 

4942 

3645 

1721 

3188 

1767 

4383 

1813 

4736 

4808 

1722 

3107 

1768 

4379 

1814 

4829 

2592 

1723 

3352 

1769 

4249 

1815 

4210 

3087 

1724 

3371 

1770 

4594 

1816 

4272 

2856 

1725 

3240 

1771 

4809 

1817 

4200 

3162 

1726 

3764 

1772 

5179 

1818 

4242 

3272' 

1727 

3340 

1773 

4825 

1819 

3839 

2710 

1728 

3491 

1774 

4242 

1820 

3959 

3165 

1729 

3544 

1775 

4452 

1821 

3639 

3320 

1730 

3728 

1776 

4508 

1822 

3^)08 

3785 

1731 

3425 

1777 

4906 

1823 

6012 

3148 

1   1732 

3719 

1778 

4426 

1824 

4980 

3223 

1733 

4601 

1779 

4477 

1825 

5062 

3272 

1734 

4139 

1780 

4889 

1826 

5290 

3448 

1735 

4064 

1781 

4516 

1827 

6372 

3675 

1736 

4554 

1782 

4861 

1828 

6213 

^427 

1737 

4441 

1783 

4575 

1829 

6251 

3784 

1738 

4326 

1784 

4540 

1830 

4704 

3464 

1739 

4429 

1785 

4509 

1831 

4807 

3241 

1740 

4919 

1786 

4987 

1832 

4499 

3S62 

1 

1 

1 
1 

l^  writing  in  1815,  considered  that 
1  carried  off  in  Great  Britain  a 
aris  a  fifth,  and  in  Vienna  a  sixth 
itants. 

e,  writing  in  1835,  estimated  at 
3  total  mortality,  and  gave  the 
ble  of  the  proportions  of  deaths 
aption  for  the  121  years  ending 


Table  II. 

(the  deaths  from  con-\ 
sumption  were  to  all  >  145 
the  deaths  of  the  year  ) 
1700-1760  „  214 

1760-1801  „  263 

1801-1811  „  2«8 

1811-1821  „  316 

General  average  for  the  121  years,  245,  or  1  in  4. 
In  Dr  Farr's  letter  for  1841  the  following 


M 
»l 
»f 


PHT 
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extract  and  table  occur,  both  of  which  are  in- 
structive : — 

**  Diseases  of  the  respiratory  organs  were 
fatal  to  92,183  persons  in  1841.  The  mor- 
tality which  they  occasioned  Wiis  nearly  6  to 
1000  [of  the  living] ;  it  was  5911  in  a  million, 
or  132  less  than  1840,  when  0645  in  a  million 
died  of  pulmonary  affections.  Of  the  de- 
crease of  132  to  a  million,  55  was  in  pneu- 
monia, and  75  in  phthisis.  The  mortality  by 
these  two  disenscs  remained,  nevertheless, 
excessively  high." 

Table  III. 


Pneumonia— 

Total  deaths 

Deaths  to  a  mil-  (^ 

lion  living ) 

Phthisis- 
Total  deaths 

Deaths  to  a  mil-/ 

lion  living \ 

Other  discuses  or  re- 
spiratory organs — 

Total  deaths 

Deaths  to  a  mil) 
lion  living ] 


13,799 
934 


Contagion  of  Consumption, — It  has  long 
been  ftrmly  believed  in  Italy  that  consumj)- 
tion  is  contagious,  but  that,  generally  speak- 
ing, it  is  not  so,  is  sufficiently  proved,  as  Dr. 
Guy  remarks,  by  the  small  fluctuations  of  the 
annual  mortality  from  this  cause.  The  lowest 
number  of  deaths  from  consum]>tion,  for  a 
million  of  inhabitants  of  London,  for  any  one  of 
the  fifteen  years  from  1840  to  1854  inclusive, 
was  2645,  and  the  fluctuation  is  very  slight. 
The  figures  in  three  consecutive  years  were 
M  foUows:  1849,  2777;  1850,  2645;  1851, 
2970.  "If  then,"  Dr.  Guy  says,  "anyone 
were  to  assert  that  this  disetuse  is  contagious, 
which  is  tantamount  to  saying  that  it  may  be 
epidemic,  the  figures  I  have  quoted  would  in 
themselves  furnish  an  answer  in  the  negative. 
They  are  suggestive  of  a  domestic  disease, 
influenced  as  is  bronchitis  by  the  seasons  aud 
the  weather." 

The  same  small  fluctuation  is  shown, 
if  the  twenty  years  from  1850  to  1869 
are  taken.  In  the  whole  twenty  the  mean 
annual  rate  of  the  deaths  from  consumption 
was  3449 '1.  In  the  first  ten  of  these  years, 
1850-59,  it  was  3551 '4  ;  in  the  second  ten, 
3346 '8  :  or  dividing  the  whole  period  into 
four  equal  parts  of  five  years  each,  for  the 
first  quarter  we  have  3665  as  the  mean 
annual  rate,  for  the  second  3448,  for  the 
third  3367,  for  the  fourth  3326— the  lowest 
number  being  3326,  the  highest  3665. 

There  are,  however,  instances  in  which 
phthisis  would  appear  to  be  contagious,  e8i)eci- 


ally  in  crowded  ships,  barracks,  and  rwtms. 
Dr.  Guy  indeed  mentions  a  certain  priniing- 
house  where  the  workmen  died  from  coiuump- 
tion  as  fast  as  if  it  was  contagious.  And  Dr. 
Farr  in  3815  said,  "The  prevalence  of  phthi>;s 
in  the  armies  of  Europe  is  probably  due  in 
part  to  the  inhalation  of  expectorated  tuber- 
cular matter,  dried,  broken  up  into  dust,  and 
floating  in  the  air  of  close  Imrracks." 

But  it  must  be  remembered  that  in  all 
crowded  localities  there  is  direct  vitiation  of 
air,  and  it  is  difficult  to  say  whether  the  fool 
air  or  actual  contagious  particles  have  moit 
to  do  with  the  propagation  of  the  nialadv.  In 
short,  consumption  under  ordinary  conditioni 
is  certainly  not  contagious ;  but  under  special 
insanitary  influences,  certain  forms  of  com- 
sumption  may  be  contagious,  although  ii  is 
still  a  matter  not  proven. 

Causes.— These  may  be  divided  into  ivo 
great  classes  :  the  one  comprising  all  thoM 
predispositions  which  from  a  variety  of 
causes  exist  in  the  constitution  of  tiie  iodi- 
vidual  himself,  such  as  hereditary  influeBee, 
sex  and  age,  &c. ;  the  other  class  comprittBg 
influences  external  to  the  body,  such  uin- 
pure  air,  occupation,  clothing,  peculiaritkJw 
the  soil,  climate,  kc.  Although  these  caasd 
will  be  dealt  with  seriatim^  those  of  the 
second  might  be  reduced  to  (I)  expoture  to 
cold  and  wet ;  (2)  impure  air,  whether  froo 
deficient  cubic  space  or  the  following  of  aa 
unhealthy  occupation;  and  (3)  dnrnpnessa 
soil. 

Hereditary  Influences.  —We  hare  not  tb« 
slightest  doubt  that  this  influence  has  bees 
much  exaggerated;  it  must  be  remembered 
that  it  is  one  of  those  influences  so  mixed  ap 
with  other  surroundings  that  it  is  often  la* 
possible  to  estimate  it  apart. 

For  examplp,  the  father  and  motiier « * 
family  die  of  consumption,  and  the  chiMrta 
show  signs  of  it;  but  it  will  generally  be 
found  that  these  children  have  been  lubjeeW 
•to  the  same  soil,  to  the  same  air,  and  to  "J 
same  house  which  developed  the  phtlu«»" 
their  parents,  yet  the  cause  would  probwy 
be  put  down  to  hereditary  influence  I  I** 
this  identity  of  external  conditions  sud  oeci* 
pations  amongst  many  families  that  swell*"* 
figures  of  so-called  hereditary  tranami** 
There  are,  without  doubt,  instances  pure  »* 
simple  of  this  transmission,  especially  » 
those  cases  of  geneml  tuberculosis,  thatf'y 
I>hysician  must  meet  with,  in  i^hich  a  y<*W 
person,  of  a  marked  strumous  sppetf"*'*' 
born  of  diseased  parents,  yet  with  ^ 
favourable  external  condition,  dies  rf  **" 
sumption.  There  is  an  acddental  cotfWT 
tion,  and  there  is  a  constitutional  consnwp*'* 
There  is  a  consumption  that  arise*  tiva  < 
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d,  in  which  the  inflammatory 
n  tlie  bronchial  tubes,  insidiously 
f  to  the  air-cells  of  the  lungs,  and 
ioddental,  can  hardly  be  trans- 
1  events  to  children  begotten  be- 
iM  was  contracted  ;  and  there  is 
»n  the  seeds  of  which  are  constitu- 
nt,  the  germs  of  which  are  born 
vidual,  and  ready  to  light  up  on 
iting  cause.  This  latter  may  be, 
ly  is,  transmitted.  Medical  men 
companies  should  not  alone  study 
ires,  which  give  an  exaggerated 
litary  influence,  but  inquire  as  to 
IS  under  which  the  consumptive 
listed. 

Q  found  that  among  hospital  con- 
ients,  about  90  per  cent  had  lost 
ir  nearer  relatives  by  what  ap- 

the  same  disorder;  **and  that 
out  of  10  (the  average  mortality), 

thus  died." 

to  this  he  says  further :  **  Tliere 
ion  (which  is  favoured  by  some 
acts  in  the  physiology  of  gener- 
he  tendency  to  phthisis  is  more 
oransmitted  by  a  mother  than  by 
s  diseased.    Other  things  being 

be  so ;  but  such  preponderance 
eighed  by  a  strong  and  predomi- 
of  the  offspring  to  either  of  their 
r  such  an  external  likeness  may 
x>sed  associated  with  an  equal 
constitution,  especially  where  it 
ramework  of  the  thoracic  cavity, 
e  disease  chiefly  shows  itself. 
:h  the  father  of  one  subject  may 
leeline,  still  if  he  himself  takes 
:  his  mother,  this  resemblance  to 

branch  of  bis  ancestry  goes  far 
I  injurious  suspicions  which  his 
1  might  otherwise  havo  excited." 
VIedieal  Selection  of  Lives  fur 
f  Dr.  Brinton.) 

to  the  medical  officers  of  the 
ospital,  as  to  the  proportion  of 
books  in  which  hereditary  taint 
id,  out  of  1010  cases,  comprising 
I  341  females,  122  males  and  124 
ling  18  and  36  per  cent,  respec- 
wholo,  or  24*5  per  cent,  of  males 
ombincd)  were  born  of  phthisical 
in  other  words,  1  in  every  4  of 
ients  was  descended  from  cou- 
snts. 

at  before,  all  these  figures,  as 

distinguish  between  accidental 
tional  consumption,  are  to  be 
rith  suspicion. 

e, — The  influence  of  sex  and  ago 
le.    Women  are  more  liable  to 


consumption  than  men,  old  people  less  liable 
than  young  and  middle-aged.  Women  are 
more  exposed  to  the  bad  hygienic  condition  of 
an  insanitary  dwelling;  and  old  men,  from  the 
very  fact  of  their  being  old,  are,  so  to  speak, 
selected  lives.  Sir  James  Clark  showed  that 
in  seven  cities  in  £uroi)e  and  America  there 
is  a  pretty  uniform  decline  in  the  ratio  of 
deaths  from  phthisis  from  twenty  years  to 
extreme  age. 

In  Edinburgh  the  ratio  was  found  to  de- 
cline from  '285  at  twenty  years,  to  *052  above 
sixty  years;  at  Nottingham, from  '416  to  '017 
in  the  same  period  of  time ;  at  Chester,  from 
'245  to  054 ;  at  Carlisle,  from  '290  to  097  ; 
and  in  Paris,  according  to  Louis,  from  '325 
to  '042:  while  the  general  average  decline 
was  from  '285,  or  28*5  per  cent.,  at  twenty 
to  thirty,  to  '078,  or  7*80  per  cent.,  above 
sixty. 

Dr.  Guy  prepared  the  following  table,  show- 
ing the  deaths  from  consumption  in  1000 
males  and  1000  females  of  the  population  of 
England  and  Wales,  and  of  London  respec- 
tively, living  in  1851,  at  decemiial  ages ; — 

Table  IV. 


▲ea. 


15  to  26  .  .  . 
25  „  85  .  .  . 
3o  II  4o  .  , 
45  „  65  .  .  . 
65  „  86  .  .  . 
65  and  upwards  ; 


KMigUnA.      LoDdoO 


318 
4  OS 
4(8 
3  95 
3  55 
2  2) 


2-96 
481 
6  34 
6  47 
6  07 
3  62 


EngUnd.     Londun. 


3  85 
4-66 
414 
3  18 
2  68 
151 


2  46 

3  58 

4  45 
329 
2-64 
2  45 


Dr.  John  Clendinning's  table,  which  aj)- 
peared  in  the  **  Statistical  Journal,"  shows  the 
same  thing— viz.,  that  consumption  declines 
after  puberty. 

Of  1044  deaths  occurring  in  the  workhouse 
and  infirmary  of  Marylebone  between  May 
1821  and  December  1835,  the  distribution 
according  to  age  was  as  follows  : — 

Table  V. 


Under  6 

yea 

From   5  to  10 

„     10  „  ?o 

M     20  „  30 

„      30  „  40 

„     40  „  60 

„      60  1,  60 

»     60  „  70 

„     TO  „  80-. 

„     80  „  90 

Totals 


No.  of  DMUhi 

Pcroentafe  Pp> 
portiou  of 

MchYMT 

from  PhUiiais. 

70  \ 
17/ 

8  33 

62 

'  6-081 

247: 

213-06 

2-23 

21-86; 

lU 

15711 

121 

1169 

97 

9-29 

45 

431 

7< 

0  67 

1043 

100  00 

Impure  Air,  Density  of  Population,  Orer- 
crowding,  <£-c— The  three  headings  of  this 


true  that  togetLer 
often  other  eoei: 
dust;  emplofmentii,  ituuScienC  food,    iic), 


HygirinB  (Military),  lOffloiuiUj  pm* 
(auch   lui  j  Sft  aim  article  OvtBCROVtrnxe. 

■  The  following  Ubla  ihon,  the  nUHai  br 

reen  deuity  of  papuUtion  anil  pldiim;- 


1 

inltjror 
Per.oD 

A« 

rv<ADiuialH«tall(TtolD( 

,000  Li.^ 

Phihuu. 

Otl.fr  Dlw«  ■!*• 

rarti. 

nuas 

tStoii. 

Ml««. 

iitoSfl.ai.Jiisnu 

1        135 

.  10,470 

1    1,008 

30S 

163 

14 
GO 
108 

3.10 
2Hi 

419 
BU2 

398 
3»9 
■175 

438 

330 
4il3 
484 
407 

45 
38 

45         61  1 

eo  1  lu 

tfi    1    IK 

ei     11) 

Occupalion,  — lu  the  co 
lion  an  inSuenciog  tlie  di 
«e  meet  with  a 


_iirdi  outdoor  tii 
plujmenti,  and  residence  in  ton 
With  respectto  the  latter,  the  (]. 
comaumption  and  otlier  disenici 
tory  organa  was  itated  bj  Dr.  Fai 


ideralioD  otofcujM-  I  782  la  towns,  apiinit  6-22  in  coontrrffimi* 
IBB,  the  cJifferencea  j  to  caijh  100,000  living  ;  but  the  ictuJ  miii 
much  higberthan  this,  tor  the  muotr?  t«o» 
are  i!i:iBBer«tcd  lij  many  arliiuit  iwi  uti« 
who,  bom  in  th<  country,  contnrt  ihtit  M 
affection  in  the  (own  and  retnn  tioDtUiii 
The  influence  ot  indoor  against  ootAiiffoK^ 
tioa  li  ihonn  in  the  following  taLIe  :- 


TABLE  VII.— DiiTHS  f™ 


I  Mixed  . 
l  Outdoor 


Indoor  occupation 


If  wei 


J,, 

2S 

«. 

ai. 

«. 

45. 

60. 

ss. 

«.u. 

.v« 

Mk 

.       10 1 

;W 

Hi 

;M) 

24 

16 

9 

& 

... 

f  t] 

9 

'il 

13 

57 

11! 

11 
26 

H 
18 

2 

3 

1 

T 

f 

% 

100 

ai 

7     4m! 

T> 

"S 

lilt 

■rfi 

10 

3 

a 

21 

21 
7fl 

51 

12 
40 

11 

27 

8 
23 

K 

1 

t: 

WG 

3    1    1 

r 

Jl 

n  detail  ths  influed 


of  occupation,  we  aliall  lind,  generally  i . 
ing,  that  those  pursued  in  the  largest  housea, 
with  the  best  diet  and  the  warmest  clothing, 
iiretheleflstaobjcct  to  consumption;  thus  Dr. 
liuy,  in  a  voJunble  conttihution  to  the  Journal 
uf  the  Statistical  Society,  gives  Table  VIIL 
"  The  ratio  of  deaths  from  consomption  fol- 


lows ths  came  order  u  the  anngsip* 

death,  being  loweat  srhers  the  avti»£t  ** 
highest,  and  the  reverse.  Thus  the  tir«f 
age  nt  death  of  the  dasiof  gentlemen  iiK^ 
and  ths  ratio  of  deaths  from  conaamptioal" 


2  00 ;  wbils 


the  c 


TABLE  VIII. 


J 

Ji». 

M 

H 

60 

M 

eu. 

Oniln 
3U. 

nnan 

10. 

fl 

SiUa. 

^ 

2711 

19-27 

15136 

C-OC! 

3  01 

29-51 

56-02 

39 

160:835 

u 

L™ 

46 

24-34 

26-08 

20-11 

1270 

0-3.1 

I-Ofi 

;i2-8o 

09-79 

33 

!..,« 

1B9  49! 

K 

=3« 

26-34   2279  '  13-M 

C-26 

0-43 

30-91 

67-18 

3,1 

1  to  2-29  23 18  5308 

Ml  of  geti  trj  praaenta  a  ■mailer 
nber  of  deiitbi  noder  thirty  and 
-of  theother  ciuiei.  It  ii  alao 
bHrration  (bnt  the  percentage 
■thi  from  coDBUmptioa  under 
it  higher  in  the  c1u3  of  tradea- 
t  of  the  ATtuMi  and  tsbourer, 
JO  of  caaea  of  coniumrtinn  ii 
ttcr  clau.  This  ia  duubtleia 
r  tho  Itct  sliendy  eatsblished, 
tiertion  which  n  cotiiidenible 
.boating  cluB  Employed  witbia 
ir  occupstiona.  and  tho  large 
id  out  of  doon.  hai  the  effect 
attack  of  pulmi 


•riU  be  >e 


ccnpie 


□  the  ti 

■trengtben  the  poait 


and  doe! 
1   tbnl 


!i  ia  due  to  the  unFuvourablfl 
1  *hich  they  are  placed* 
lealhi  from  consumption  in  the 


I  paper  waa  read  at  the  Statii 
IMl,  by  Major  Tullocb,  i 
tea  of  the  lungi  amongst  nivu 
m  were  comiareil.  It  appeal 
ttaoki  were  twice  ai  numcrou 
J  in  the  military  force,  bu 


the  mortality  only  half  aa  great.  Thii  pecu- 
liarity would  Bppeir  to  eriae  from  th«  naval 
affectiona  being  leu  deadly,  and  indeed,  oa 
reference  to  the  table,  it  will  be  Men  there  ia 
mora  consumption  in  the  araij  than  in  the 
iiavj,  and  what  was  true  thenia  almoat  equally 


TABbK  IX. 


!T,  between  the  artiinn 
and  the  artisan  using 
\nother  point  attracts  i 
nat  proportion  of  deaths  from 
earring  in  the  claas  of  gentry 
'•Dty  yean  of  age.  DoeanottI ' 
Lbilitytothe 


N».Lro« 

IluT..Tlba 

"15» 

luniwandplturisy 
Spring  o(  blood.,.. 

cullTotlmaUiii.g' 

■i 

IWI 

i 

1S,SM 

•»■ 

4DS 

Aaaoalnlloperiaoo 

1     "• 

" 

M 

•■* 

In  the  sixth  report  of  the  medical  officer  of 
the  PriTy  Council  it  it  atated,  "  In  propor- 
(ioa  at  the  ptojile  of  a  diitrirt  ait  atlracUd  la 
ani/  colUclivi  indoor  occupafion,  in  lucA  pro- 
portion, olher  things  bfing  equal,  Oie  diHrict 
dealh-ralt  bji  luitp  diaeaiei  icill  be  iofreated." 
For  the  bad  ventilation,  which  ail  a  nils 
belongs  to  the  place  of  employment,  tenda  to 
deTcli'p  among  the  workpeople  a  large  eiceaa 
of  phtbiiii,  and  probably  lome  etcesa  of  other 
fatnl  lung  diseasea  ;  and  probably  in  all  Eng- 
land there  ia  no  exception  to  the  rule,  that  in 
evory  district  which  baa  a  largo  indoor  in. 
duitry  the  increaacd  mortality  of  the  work- 
[>to|ile  it  such  aa  to  colour  the  death  return  of 
tba  whole  district  with  a  marked  exceaa  of 
lung  diaaaBB.  The  mortuary  atatiitica  recontty 
laid  before  ParUament  place  thia  matter  in  a 
singularly  atriking  light.  In  those  returns, 
for  inatance,  it  may  be  leen  that  while  about 
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100  deatlis  by  phthisis  and  other  lung  diseases 
are  occurring  in  various  agricultural  districts  of 
England  among  men  aged  from  fifteen  to  fifty- 
five,  there  occur  in  similar  masses  of  population 
in  Coventry  1G3  such  deaths ;  in  lUackbum 
and  Skipton,  1G7 ;  in  Congleton  and  Bradford, 
168 ;  in  Leicester,  171  ;  in  Leek,  182 ;  in 
Macclesfield,  184 ;  in  Bolton,  100 ;  in  Not- 
tingham, 192;  in  Rochdale,  193;  in  Derby, 
198  ;  in  Salford  and  Ashton-under-Lyne,  203 ; 
in  Leeds,  218 ;  in  Preston,  220 ;  and  in  Man- 
chester, 263.  The  same  sort  of  evidence  comes 
out  even  more  strongly  when  (as  in  the  an- 
nexed table)  the  statistics  are  limited  to  the 
decennial  of  adolescence,  and  are  so  given  that, 
with  regard  to  districts  where  only  one  sex 


pursues  indoor  industry,  tlie  deiih-ntmd 
the  sexes  may  be  compared,    ^era,  /or  n* 
stance,  it  is  seen  (and  no  one  wlio  Jxon  tie 
circumstances  under  which  girb  sreemplofed 
in  lace-making  and  straw-plaiting  can  voodar 
at  the  fact)  that  among  the  sdolefoeot  popu- 
lation of  Berkhampstead,  Newport  Pagnell, 
Towcestcr,  and  Lcighton  Buinrd,  the  feoak 
victims  of  lung  disease  are  more  than  meeai 
numerous  as  the   male.    And  there,  agun, 
in  the  death-rates  of  Leek,  Congleton,  and 
Macclesfield,  the  same  sort  of  sad  taiioMi^ 
is  borne  (but  not  exclusively  by  the  fendi 
population)  as  to  the  atrodoui  nnittij  ei^ 
cumstances  under  which  much  of  ooi  ■& 
industry  is  conducted. 


TABLE  X. 


District. 


Nature  of  principal  Industry  in  the 
District. 


Dfath-BatebjPhthiii| 
and  other  Uog  INi- 
eases  at  betveesU 

ao4  25  TetnoflA 

p*r  100.000  of  ««k 

Class  re(eii^t& 


Berkhampstead 
Leighton  Buzzard 
Newport  Pagnell 
Towcester 

Yeovil 


Leek  .... 

Congleton  . 
Macclesfield 
Standard  Northern  District 


1 


} 


Extensive   female    employment  in  ( 
straw-plaiting       .        .        .        .  ( 

Extensive   female  employment 
lace-making  .... 

Extensive  female,  with  some  male, ) 
employment  in  glove-making       .  ) 

Extensive  employment  —  more  fe- 
male than  male — ^in  ailk-work 

Agriculture     .... 


Male. 


ftwlt 


219 
319 
301 
239 

280 

437 
5G6 
593 
531 


"With  regard  to  dusty  occupations,  &c.,  H. 

0.   Lombard  (Rccherchcs  Anatomiquea   sur 

TEmphys^me  Pulroonaire)    showed    that  in 

1000  deaths  from  consumption  the  following 

causes  contributed  in  the  relative  proportions 

named  in  the  following  enumeration : — 

Occupations    with    vegetable    and 

miDeral  emanations  176 

Occupations  with  various  dusts  145 

Sedentary  life 140 

'Workshop  life 138 

Hot  and  dry  air                          .        .  127 

Stooping  posture                .        .        .  122 

Sudden  movements  of  the  arms  116 

Muscular  exercise  and  active  life  8i) 

Exercise  of  the  voice        ...  75 

Living  in  the  open  air      .        .        .  7S 

Animal  emanations  ....  60 

Occupations  with  watery  vapour  63 

The  order  of  the  respective  fatality  of 
"dusts'*  he  found  to  be  as  follows:  (1) 
mineral ;  (2)  animal ;  (3)  vegetable. 

Influence  of  Season^  Climate^  <fcc.— In  this 
branch  of  inquiry  it  is  difficult  to  obtain 
accurate  data  as  to  which  particular  season 
produces  the  largest  number  of  cases  of  con- 
sumption.    Probably  it  it  the  coldest  and  | 


dampest  time  of  the  year,  whoi  eoldi  ■> 
coughs  are. frequent,  which  does  the  wa^ 
With  regard  to  the  actual  mortality,  ^^ 
dence  renders  it  certain  that  the  spring  v^ 
most  fatal.  Mr.  Haviland,  in  his  ''Oia^ 
Weather,  and  Disease.'^  1855,  says:  "k 
England  we  learn  from  the  statiiticsl  iftafli 
that  the  spring  is  the  most  fatal  to  coun^ 
tive  patients,  whether  male  or  fenask;^ 
with  regard  to  the  other  seasons  theniic^ 
siderable  variability.  For  instance,  off** 
we  take  the  seasons  of  1838  in  the  odff^ 
their  fatality  to  males,  they  woaU  f^ 
thus— spring,  1137;  winter,  1048;  •■■■* 
9C8 ;  autumn,  904.  To  femalea-spdng.^* 
summer,  937;  winter,  896;  autaaia,  ** 
Then  again,  although  the  taring  ionri"*^ 
takes  the  lead,  the  other  sesioni  ^^ 
places  with  each  other  from  year  toyeir;  ^ 
what  is  remarkable,  this  inconsisteicy '^ 
not  seem  to  be  dependent  upon  the  teflp*^ 
ture,  as  we  shall  presently  tee.  In  ihe  vf^ 
for  1853  the  following  statistics  in  destkf  fr* 
consumption  appear  :    winter,  1S7S;  ^^ 
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aummer,  1745;  autumn,  1914.  The 
^  faialitj  in  the  yean  above  quoted 
^Ikerefore  be : — 

f.   1  Winter.      3.  Summer.    4.  Autamn. 

1838.~JVmaZ/«. 
tf.    1  Summer.     3.  Winter.      4.  Autumn. 

1840.— Total. 
>ft    S.  Winter.       3.  Summer.    4.  Autun^n. 

1853.— TotaZ. 
if.    2.  Autumn.     3.  Winter.      4.  Summer.'' 

,  therefore,  as  seasons  are  concerned, 
ITS  table  proves  that  9prin{f—i.e.,  April, 
June  —  is  the  most  inimical  quarter 
bitical  patients,  and  probably  autumn 
her,  November,  December— the  least 
I  London  at  least,  if  not  throughout 
id  generally,  the  spring  is  undoubtedly 
oct  obnoxious  to  consumptive  cases; 
n  statement  is  in  accordance  with  the 
nee  of  those  physicians  who  have  op- 
ttiet  of  seeing  the  rise,  progress,  and 
many  hundreds  of  phthisical  patients 
the  year.  Dr.  Richard  Quain  observes 
the  cold  easterly  wind  of  spring  com- 
the  work  which  the  winter  had  left 

tnce  of  Soil,  Locality,  <frc.— Dm.  Bow- 
nd  Buchanan,  working  independently, 
accessfuUy  established  the  fact  that 
•  a  decided  relation  of  cause  and  effect 
Q  dampness  of  soil  and  consumption  ; 
r.  Simon  and  others  have  shown  how 
g  has  actually  diminished  the  disease 
rral  localities.  These  researches  will 
bt  lead  to  good  results,  and  explain  the 
Itj  from  consumption  that  many  dis* 
if  the  world,  with  the  most  varied  eli- 
enjoy.  A  knowledge  of  tlie  geographi- 
Jibntion  of  the  disease  will  probably  be 
ely  valuable  to  the  hygienist.  In  our 
vntry  this  has  been  successfully  traced 
Haviland  and  others,  and  in  the  United 
by  Dr.  Andrews  of  the  Chicago  Medical 
».  According  to  the  latter  observer, 
iption  is  most  abundant  near  the  sea, 
minishes  as  we  recede  from  it.  At 
distances  from  the  sea  it  prevails  at 
rth  and  diminishes  towards  the  south. 
unple,  beginning  at  Massachusetts  and 
westward,  the  proportion  of  deaths 
msumption  to  deaths  from  all  causes 
■ly  diminishes  as  we  recede  from  the 
ie.  Thus  deaths  from  Massachusetts, 
cent. ;  New  York,  20  per  cent. ;  Ohio, 
cent.  ;  Indiana,  14  per  cent.  ;  Illinois, 
eent.  ;  Missouri,  9  per  cent.  ;  Kansas, 
oeni. ;  Colorado,  8  per  cent.  ;  Utah,  6 
nt. ;  and  then  in  California  it  in- 
again  to  14  per  cent.,  on  account  of 
odmity  of  the  Pacific  Ocean.    A  similar 


decrease  is  observed  in  going  from  north  to 
south— vix.,  Michigan,  16  per  cent. ;  Indiana, 
14  per  cent.  ;  Kentucky,  14  per  cent. ;  Ten- 
nessee, 12  per  cent. ;  Alabama,  6  per  cent. 

It  has  been  observed,  speaking  generally, 
tliat  the  mortality  from  consumption  appears 
to  follow  the  moisture  and  temperature  of 
localities.  Massachusetts  is  ten  times  as 
fatal  to  consumptives  as  Georgia ;  and  Min- 
nesota, notwithstanding  all  that  has  been 
said  in  its  favour,  is  twice  as  fatal  as  Georgia. 
A  damp  soil,  a  damp  atmosphere,  and  vari- 
able  weather,  are  great  producers  of  con- 
sumption. 

Prevention.— It  will  be  gathered  from  the 
enumeration  of  the  chief  causes  productive  of 
consumption  that  such  influences  as  cold 
winds,  seasons,  constitutional  weakness,  &c, 
are  beyond  the  control  of  man.  There  pro- 
bably will  always  be  deaths  from  this  malady ; 
but,  on  the  other  hand,  the  consumption  aris- 
ing from  damp  soil,  unhealthy  trades,  tight 
clothing,  &o.,  can  certainly  be  remedied  by 
the  hygienist.  Dr.  Guy  remarked,  in  his  in- 
quiry into  the  health  of  letterpress-printers, 
that  out  of  3C,000  deaths  annually  in  England 
and  Wales,  which  he  attributed  to  true  pul- 
monary consumption,  5000  might  be  saved  by 
increased  space  and  improved  ventilation  in 
ships,  workshops,  and  factories.  And  there 
is  in  certain  localities  a  diminution  of  con- 
sumption solely  by  draining  the  damp  soil. 
So  that  we  may  confidently  hope  for  good 
results  when  the  public  shall  have  been  fully 
awakened  to  the  necessity  of  diminishing  over- 
crowding, of  making  provision  for  thorough 
ventilation,  and  attending  to  hygienic  pre- 
cautions generally. 

Pioklea — Various  adulterations  have  been 
met  with  in  pickles.  The  most  conimoif 
frauds  are  substitutions,  such  as  shrivelled 
cucumbers  pickled  instead  of  gherkins,  or 
white  cabbage,  coloured  red,  sold  for  red 
cabbage.  Tlie  beautiful  green  colour  given  to 
many  preserved  vegetable  substances  has 
several  times  been  found  to  be  due  to  salts  of 
cop{>er ;  and  as  pepper,  salt,  vinegar,  and 
other  substances  are  used  as  pickling  agents, 
all  these  may  be  adulterated.  See  respective 
articles  on  these  substances. 

Piorotoxine  — The  active  principle  of 
Cocculus  Indicus,    S'^eCoccuLDS  Indicds. 

Pigs  and  Pi|r*tiea— Pigs  and  pigsties  are 
in  rural  districts  the  most  frequent  nuisances 
a  sanitary  inspector  has  to  deal  with. 

No  pigsty  should  be  interfered  with  simply 
because  it  is  a  pigsty,  and  no  action  taken 
unless  it  is  evidently  a  nuisance.  It  must  be 
remembered  that  the  pig  ii  so  much  food  to 
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the  poor  man,  and  that  many  cottagers  would 
be  on  the  parish  were  it  not  for  their  pig,  and 
that  it  is  the  peculiar  office  of  hygiene  not 
to  increase  but  to  diminish  the  poor-rates. 
But,  on  the  other  hand,  every  pigsty  should 
be  properly  drained ;  and  where  no  eflfective 
drain  or  sewer  is  near  the  sty,  the  owner  of 
the  pig  should  be  compelled  to  make  a  proper, 
covered,  ventilated,  and  water-tight  tank,  in 
which  the  fluid  matters  may  be  dnuned  and 
collected. 

Urban  authorities  have  ample  powers  with 
regard  to  pigsties  under  P.  H.,  s.  46,  which 
enacts  that  any  swine  or  pigsty  kept  by  any 
person  in  a  dwelling-house,  or  so  as  to  be  a 
nuisance  to  any  person,  is  liable  to  a  penalty 
of  40s.  or  less,  and  to  a  further  i)enalty  (if 
offence  is  continued)  of  5s.  a  day.  The 
authority  can  also,  if  they  choose,  abate  the 
nuisance  themselves,  and  recover  the  expenses 
of  such  action  from  the  occupier  of  the  pre-' 
mises  in  a  summary  manner. 

In  the  case  of  rural  authority,  action,  where 
necessary,  may  be  taken  with  regard  to  pig- 
sties under  P.  H.,  s.  91,  3.     Set  Nuisakces. 

Pimento— 5€e  Allspice. 

Pine  -  Apple  —  {A  nanaiisa  sativa) — Tliis 
fruit,  although  possessing  but  little  nutritive 
value — containing  not  more  than  13  per  cent, 
of  solid  matter-  has  an  agreeable  flavour,  and 
is  often  useful  as  an  antiscorbutic.  Besides 
being  eaten  in  the  fresh  state,  it  is  made  into 
a  preserve  with  sugar,  and  is  also  used  for  the 
purpose  of  flavouring  rum. 

Piperidine— ^fc  Peppeb. 

Pipeline— S^e  Pepper. 

Pla£^ue — A  contagious  and  specific  fever, 
attended  with  an  eruption  of  carbuncles  and 
swelling  of  the  inguinal  and  other  glands.  It 
has  been  known  under  different  names  at 
dififerent  times,  such  as  the  Black  Death,  the 
Grand  Mortality,  the  Great  Plague,  the 
Oriental  Plague — all  these  are  one  and  the 
same  disease. 

According  to  Papon,  the  origin  of  the  plague 
is  lost  in  remote  ages. — (De  la  Peste ;  ou, 
Epoques  Memorubles  de  ce  Flc'au,  et  les  Moyens 
de  s'en  preserver,  t.  ii.  Paris,  An.  VIII.  de 
la  Ri'p.  8.)  The  remotest  period  to  which 
we  can  distinctly  trace  it  is  in  544,  when  it 
broke  out  as  the  plague  of  Constantinople, 
Justinian  being  emperor.  Before  that  date, 
and  since,  there  are  notices  in  authentic 
history  of  a  great  many  pestilences,  some  of 
which  were  the  true  plague,  others  probably 
malignant  fevers.  Hecker  traces  the  plague 
in  China  in  the  year  13:^3,  and  ascribes  the  out- 
break of  the  black  death  of  the  fourteenth  cen- 
tury, amongst  other  causes,  to  contagion  from 


the  East.  The  great  historical  ontbretks  of 
plague  are— (1)  the  black  death  of  the  fou^ 
teenth  century ;  (2)  the  plague  of  the  fifteenth 
and  sixteenth  centuries  ;  (3)  the  great  pUgM 
of  the  seventeenth  century. 

Anglada  (Etude  sur  les  Malndiei  Eteintet) 
traces  the  black  death  from  China  into  Enropi 
by  three  distinct  routes  —  "the  northen 
route,  by  Bokhara  and  Tartnry,  the  Blick 
Sea  and  Constantinople,  having  brougbt  it 
by  the  Bosphorus  and  the  MediterraDean, 
and  so  into  Europe." 

Some  writers,  especially  Hecker,  have  been 
at  great  pains  to  chronicle  the  disastrous  com- 
motions of  the   earth  and  atmosphere,  the 
famines,  the  fearful  earthquakes,  which  oc- 
curred simultaneously  with  the  pl»igne-hof 
mountains  like   Tsincheon  fell  in,  leann|ft 
hideous  chasm — how  meteors  appeared,  aui 
plagues  of  locusts  came  with  the  ▼iniud 
dying,  polluted  the  air;  but  it  is  donbtfol 
whether  all  or  any  of  these  phenomeoa,  apiit 
from  the  distress  and  mental  depression  thef 
would  occasion,  had  any  share  whatever  ia 
even  acting  as  predisposing  causes.    It  s^^ 
by  contagion,  and  contagion  only;  \U  origin ii 
as  mystic  as  the  origin  of  all  created  thio(^ 
Of  the  active  nature  of  this  conta^ioo  thi 
following  passages  from  Hecker  will  give » 
striking  idea : — 

Every  spot  which  the  sick  had  toaehcd.  thdi 
breath,  their  clothes,  spread  the  cootaf  i<n ;  lad  11 
in  all  other  places,  the  attendants  and  friends,  «k* 
were  either  blind  to  their  danger  or  hfroicilly*^ 
spised  it,  fell  a  sacrifice  to  their  sTinpathj.  EvesAi 
eyes  of  the  patient  were  considered  as  soutciiC 
contagion  which  had  the  power  of  actiog  at  a^ 
taoce,  eitlter  on  account  of  their  nnwooted  1«M 
or  the  distortion  which  they  always  suffer  in  plifM^ 
or  in  conformity  with  an  ancient  notion,  acecri* 
ing  to  which  the  sight  was  considered  as  the  beiNt 
of  a  demoniacal  excitement. 

The  pestilential  breath  of  the  sick  who  txf^^ 
rated  blood  aiosed  a  terrible  contagion  &r  and  atfi 
for  even  the  vicinity  of  those  who  had  fallen  91  if 
plague  was  certain  death,  so  that  parents  absadNi' 
their  infected  children,  and  all  the  ties  of  kiodfil 
were  dissolved.* 

The  mortality  of  the  black  death  was,  vitlt' 
out  doubt,  dreadful ;  it  desolated  A»t 
Europe,  and  Africa,  and  the  people  yet  fi^ 
serve  tho  remembrance  of  it  in  gloooiv  t» 
ditions.  It  began  in  Europe  in  JaBSt^ 
1348,  and  visited  Greece,  Italy,  Genaaji 
France,  &c.,  and  reached  England  in  Aofi^ 
of  the  same  year,  appearing  first  in  Don<^ 

«  "EtfuittantKcontagiositatisspecialitaqM^ 
cum  sputo  sanguinis  quod  noa  solum  mons^** 
etiam  inspiciendo  uuu<  recipiebat  ab  alio ;  iBttfM*  , 
quod  geutes  moriebantur  sine  servitoriboft,ft«f»*^  ; 
Imutur  sine  sacerdotibus.  pater  non  riittabatviA  } 
iiec  fllius  patrem,  chariias  erat  mortoa.  tf^f^ 
strata." 
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duoagh  Devon  and  Somerset,  and 
i  the  whole  country.  At  that  era 
I  no  bills  of  mortality  nor  trust- 
eords  of  population  anywhere,  so 
tTtgea  can  only  be  estimated  ap- 
ely.  Hecker  assumes  that  Europe 
than  25,000,000  of  its  inhabitants, 
he  following  estimate  of  the  mor* 
iferent  cities : — 


nee  there  died  of  the  black 
»       .       .       .       . 
ce     .       .       .       . 
eilles,  in  one  month 


enls 
Qon 

ck    . 


t,  at  least 

lar,  ... 

Off  ... 

DO,  at  least 

ich  ... 

lay  be  added — 

an  Frian  in  Germany 
§  in  Italy 


60,000 

100,000 

16,000 

70,000 

60,000 

14,000 

60,000 

16,000 

9,000 

14.000 

16,000 

6.000 

2,500 

100,000 

61,000 


124,434 
80,000 


Uoeable  fact,  that  in  all  attacks  of 
a  disease  among  domestic  animals 
r  nature  has  appeared ;  it  is  pro- 
it  is  communicable  to  animals, 
himself  saw  two  hogs  on  the 
person  who  had  died  of  plague, 
nring  about  for  a  short  time,  fall 
aa  if  they  had  taken  poison.  In 
I  multitudes  of  dogs,  cats,  fowls, 
nimals,  fell  victims  to  the  conta- 
tt  is  to  be  presumed  that  other 
nong  animals  likewise  took  place, 
ie  ignorant  writers  of  the  four- 
nry  are   silent   on  this   point.'' 

) 

1  effects  of  the  black  death  were 
ry  and  characteristic  at  once  of  the 
rbarity,  and  ignorance  of  the  age. 
aa  uniyersaL  Merchants  poured 
into  the  monasteries  to  the  horror 
a,  who  feared  contagion  with  the 
i;  the  Flagellants  reyived  and 
.  long  processions  through  the 
rope  until  they  attained  political 
and  were  crushed  by  the  rulers 
ted  by  the  people ;  the  fears  of 
kh  banished  all  the  social  and 
ions,  and  curdled  the  milk  of 
nets. 

(ion  of  the  plague  appears  to  have 
een  conyeyed  by  drinking  water 
ivj  inefficiently-protected  wells; 
arose  a  cry  that  the  wells  were 
id  suspicion  fell  upon  the  Jews, 
most  eyerjTwhere  racked  and  tor- 
and  maiiacred* 


In  the  plagues  of  the  sixteenth  and  seventeenth 
centuries  more  accurate  statistics  as  to  the 
mortality  can  be  obtained.  London  had  then 
its  weekly  bills  of  mortality,  which  although 
imperfect,  yet  have  considerable  value.  Mr. 
Marshall  has  compiled  from  these  and  other 
sources  tables  which  give  a  good  idea  of  the 
fatality  of  the  disease.  From  them  we  glean 
the  important  fact  that  besides  the  recognised 
plague  years,  the  plague,  as  a  disease,  appears 
at  that  period  to  have  been  seldom  absent 
from  the  country;  and  in  many^ years  not 
alluded  to  by  historians  as  seasons  of  pesti- 
lence, there  are  entries  varying  from  less 
than  1000  to  more  than  4000  deaths  from 
plague  in  the  year.  It  appears  to  have  been 
most  prevalent  in  the  warm  weather  and 
autumn,  less  in  the  spring,  and  least  of  all  in 
the  winter;  in, fact,  it  was  an  exotic  plant, 
requiring  warmth,  and  really  foreign  to  our 
clime.  The  epidemics  always  reached  their 
climax  in  summer,  and  decreased  when  the 
cold  weather  set  in.  There  was  from  1593  to 
1665  about  one  outbreak  in  every  fifteen  years 
— i.Cf  five  serious  epidemics  of  pestilence. 

In  London,  according  to  Sir  William  Petty, 
the  plague  usually  killed  one -fifth  of  the 
inhabitants.  The  figures  for  the  five  great 
plague  years  are  as  follows:  1593,  11,503; 
1603,  36,269;  1625,  35,417;  1636,  10,400; 
1665,  68,596.  This  last  figure  belongs  to  the 
year  of  what  is  commonly  called  T?ie  Plague 
of  London— The  Great  Plague.  In  this  last, 
and  indeed  in  most  of  the  others,  there  were 
no  phenomena  of  earthquakes,  meteors, 
famines,  kc;  it  was  indeed  so  much  a  season 
of  great  prosperity,  that  foreign  writers 
were  in  the  habit  of  ascribing  the  pestilence 
to  the  gluttonous  habits  of  the  English  people. 
The  first  two  cases  began  in  1664  in  a  family 
at  Westminster,  whence  the  disease  was 
carried  into  London ;  but  the  December  frosts 
delayed  its  spreading.  On  the  break  up  of 
winter,  however,  it  gained  ground;  the 
authorities  became  alarmed,  and  infected 
houses  were  shut  up  and  marked  with  a  red 
cross  (X)  inscribed  with  "The  Lord  have 
mercy  upon  us ;"  but  the  plague  still  increased. 

"  Nor  will  this  surprise  us  if  we  imagine  the 
frantic  and  successful  efforts  that  must  have 
been  made  by  the  non-infected  to  escape,  and 
the  temptation  to  servants  and  nurses  to  ap- 
propriate and  remove  the  property  of  the 
dying  and  dead.  Indeed,  Dr.  Hodges  accuses 
the  nurses  of  strangling  their  patients,  and 
secretly  conveying  the  pestilential  taint  from 
sores  of  the  infected  to  those  who  were  well ; 
and  he  justifies  his  accusations  *of  these 
abandoned  miscreants ' — the  Gamps  and  Prigs 
of  the  seventeenth  century— by  two  instances : 
the  one,  of  a  nurse  who,  '  as  she  was  leaving 
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the  house  of  a  farailj,  all  dead,  loaded  with 
her  robberies,  fell  down  dead  under  her 
burden  in  the  streets;'  the  other,  of  a 
*  worthy  citisen,'  who  being  considered  dying 
by  his  nurse,  was  beforehand  stripped  by  her, 
but  recovering  again,  he  came  a  second  time 
into  the  world  naked."— (Dr,  GUY,  Public 
Health,  Part  I.  p.  90.) 

In  August  and  September  the  disease  at- 
tained its  maximum.  Three,  four,  and  five 
thousand  died  weekly,  and  one  week  in  the 
middle  of  September  the  death-roll  reached 
the  astonishing  figure  of  8000.  The  moral 
influence  in  London  showed  itself  by  a  thousand 
extravagances;  and  the  near  expectation  of 
death  gave  rise  to  acts  of  atrocity,  cowardice, 
madness,  and  heroism.  The  aspect  of  the 
streets  at  the  time  of  the  plague  is  described 
by  various  writers  as  something  terrible. 
**  Some  of  the  infected  ran  about  staggering 
like  drunken  men,  and  fell  down  dead  in  the 
streets,  or  they  lay  there  comatose  and  half 
dead ;  some  lay  vomiting,  as  if  they  had 
drunk  poison ;  and  others  fell  dead  in  the 
market  in  the  act  of  buying  provisions."  The 
plague  spared  *'  no  order,  age,  or  sex."  The 
divine  was  taken  in  the  very  exercise  of  his 
priestly  office,  and  the  physician  while  ad- 
ministering his  own  antidote ;  and  though  the 
soldiers  retreated  and  encamped  out  of  the 
city,  the  contagion  followed  and  vanquished 
them.  Many  in  their  old  age,  others  in  their 
prime,  most  women  and  still  more  children, 
perished ;  *'  and  it  was  not  uncommon  to  see 
an  inheritance  pass  successively  to  three  or 
four  heirs  in  as  many  days."  There  were  not 
sextons  enough  to  bury  the  dead,  the  bells 
cea.Hed  tolling,  the  burying-places  were  full, 
so  that  the  dead  were  thrown  into  large  pits 
dug  in  waste  ground  in  heaps,  thirty  or  forty 
together  ;  and  those  who  attended  the  funerals 
of  their  friends  one  evening  were  often  carried 
the  next  to  their  own  long  home. 

It  rapidly  declined  after  September,  and  in 
December  the  city  again  filled ;  and  the  whole 
malignity  ceasing,  the  city  returned  to  itself 
— as  after  the  great  fire,  "  a  new  city  suddenly 
arose  out  of  the  ashes  of  the  old,  much  better 
able  to  stand  the  like  flames  another  time." 
But  it  was  by  no  means  confined  to  London, 
for  the  continual  exodusof  infected  people,  mer- 
chandise, clothing,  &c. ,  conveyed  the  infection 
into  the  country,  and  even  into  remote  hamlets. 

The  plague  has  not  been  seen  in  England 
for  two  centuries,  but  it  prevails  occasionally 
in  Egypt  and  the  East.  It  broke  out  at 
Copenhagen  in  1712,  at  ISLirscilles  in  1720,  at 
Moscow  in  1771.  It  has  appeared  in  the 
present  century  at  the  Russian  ports  in  the 
Black  Sea.  In  1813  it  broke  out  in  Malta  and 
Goso,  killing  between  4000  and  5000  people. 


Later  still  it  invaded  in  1816,  Koja(OiI&bm^; 
in  1818,  Corfu;  in  1819,  Silesia;  udUstl;, 
in  1828-29,  it  devastated  the  Buaduumy  ia 
Bulgaria ;  whilst  there  is  reason  to  beHen 
there  have  been  yet  more  recently  tt  Odeat 
cases  of  true  Oriental  plague.  In  mioy  of 
these  places  the  disease  was  new  to  the  oldol 
physician  living.  It  had  not  been  seen  ii 
Moscow  for  150  years,  nor  in  Malts  for  137, 
so  that  we  dare  not  say  that  Englaiid  ii  pff- 
fectly  safe  from  future  infection.  Giveaa 
tropical  summer,  a  cargo  of  plsgne-itriduQ 
passengers,  and  an  unhealthy  bsdly-maosfcd 
port,  the  plague  may  yet  be  revived. 

The  symptoms  of  the  Oriental  pltgne,  u  imb 
in  modem  times,  are  identical  in  all  eawtiil 
points  with  those  of  the  black  death  and  tin 
plague  of  the  seventeenth  century.  Itlui 
been  well  described  by  Dr.  Buand.  latiie 
most  destructive  forms  the  vital  foraea  ipptf 
to  be  suddenly  annihilated  by  a  most  iaioM 
and  malignant  blood-poisoning,  and  death  ii 
remarkably  rapid,  without  external  ernptlMi 
of  buboes,  oarbimcles,  or  spots.  In  sneb  cM 
the  body  has  no  time  to  show  the  *'tokai'' 
before  death.  In  the  groat  majority  ol  oM 
the  disease  is  preceded  by  lassitnds,  \m  d 
strength,  anxiety,  and  afterwards  by  Tcoitia^ 
The  oharacteristic  swellings  in  the  ■iBp' 
and  groin  follow,  petechias  and  carbaod* 
appear,  delirium  succeeds,  and  too  fieqDentIf 
death.  The  carbuncle  is  not  of  constant  ooeir 
rence  ;  Dr.  Russel  found  it  in  490  esM  ^ 
of  2700.  The  body  is  generally  ccvtRd  «Hk 
them,  the  only  parts  exempt  being  tiuMl^ 
the  palms  of  the  handa,  and  the  soles  of  the 
feet.  The  disease  has  most  ressmUaiMii 
its  course  to  typhus  fever. 

Pathology  shows  rather  the  effeetsoftki 
poison  on  the  tissues  and  organs,  aasbowaty 
enlargement  and  congestion  oif  the  iplMi 
kidneys,  &c,  than  anything  espedsUycbm^ 
teristio.  There  are  numerous  haBBumW' 
effusions,  and  dissection  shows  that  baUtf 
always  result  from  enlargement  and  9af^ 
tion  of  the  lymphatic  glands.  It  b  pit^*^ 
that  all  the  fluids  and  secretions  of  thepl>P^ 
stricken  body  are  contagious. 

In  case  plague  be  reported  as  exiatiBj  ii  *9 
port  with  which  we  have  conunerdal  i^^if^ 
it  will  be  the  duty  of  the  port  sanitaiyaiikii^ 
ties  to  use  every  effort,  by  a  strict  imf*** 
of  vessels,  to  prevent  the  introductioo  ^  *^ 
disease.     The  prevention  of  its  yt^iff^ 
would  be  similar  to  that  recommendfld  ib  ^ 
articles  on  typhus,  cholera,  &c.,  eoefl^* 
quarantine  of  infected  veneU,  stiiei  i*"'^ 
in  proper  hospitals,  disinfection  of  th*  C"*" 
ing,  excreta,  pus  from  the  buboes,  ibe.,9''^ 
burial,  and  general  sanitary  mcasaiea  * 
Cholkka;  DisiNFEcnoir;  Fivsb,  TnU** 
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{PlaUuavulgar%9)^A  fish  common 
ike  Eni^liih  and  Dutch  coasts.  It  is  com- 
ntively  euy  of  digestion,  but  is  rerj  watery, 
Diidiung  only  22  per  cent,  of  solid  matter,  • 
cf  which  is  nitrogenous,  hence  it  requires 
i  to  increase  its  nutritiTe  value. 


Cherreul,  in  his  work 
the  hygi&ne  of  cities,  considers  that  the 
ioooa  distribution  of  trees  and  plantations 
and  a  town  is  of  some  importance  in  sani- 
OD,  by  purifying  the  air  and  getting  rid  of 
laie  matters. 

i  has,  howerer,  long  been  the  custom  to 
il  belti  of  trees  so  situated  as  to  break  the 
IS  of  the  oold  winds,  and  thus  shelter 
osed  houses,  which  indirectly  preserves 
1th  by  rendering  habitations  warmer. 
veea  planted  along  public  walks,  although 
f  oitail  more  expense  in  the  repair  of 
li^  are  doubtless  useful,  and  of  sanitary 
octance,  by  the  facility  they  afford  for 
fter  in  wet  or  shade  in  hot  weather.  They 
I  diminish  the  danger  of  sunstroke  and 
8  other  diseases.  In  an  urban  district  a 
rt  of   summary  jurisdiction  may  award 


compensation  to  be  paid  to  the  local  author- 
ity by  a  person  injuring  trees. 

Plajrtliiiigs— The  bright  green,  yellow, 
and  red  colours  coating  playthings  are  often 
composed  of  such  virulent  poisons  as  ceruse, 
vermilion,  arsenical  greens,  orpiment,  salts  of 
copper,  &c.  Several  cases  of  poisoning  from 
children  sucking  such  toys  are  recorded  by 
Chevallier  (Annal.  d*Hygifene,  torn,  xli.,  2d 
series,  1874)  and  other  observers.  As  harm- 
less colours  could  be  substituted  for  those  in 
use,  this  should  certainly  be  done.  It  is  pos- 
sible that  sucking  the  paint  off  toys  may  be 
the  cause  of  a  considerable  amount  of  sickness 
amongst  children  which  has  hitheriK}  escaped 
detection  in  this  country. 

Plnm — A  name  applied  to  several  varieties 
of  the  Prunu8  domesticus  (Linn.)  or  wild  plum. 
This  is  supposed  to  be  a  native  of  Asia  Minor, 
but  it  has  long  been  naturalised  in  England. 
Among  the  cultivated  varieties  those  best 
known  are  the  damson,  greengage,  French 
plum,  magnum  bonum  or  mogul,  Mirabelle, 
Orleans,  and  prune.  The  following  table  shows 
the  composition  of  many  of  these  kinds : — 


Mirabelle 
Common 

Greengage. 

Black- 

Dark 

Mussel  Plums. 

Yellow 

Large 

IMUf; 

Middle- 

Black- 
red 

Tf  filifin 

YeUow. 

Green, 

Middle 
Size. 

Green, 

very 

Sweet. 

bized 
Plums. 

Plums. 

Common. 

very 
Sweet. 

ihibU  vuUter — 

Sugar 

3-584 

2-960 

3-405 

1-996 

2-252 

5-793 

6-730 

Free  acid  (reduced  tol 

equivalent  in  malic  > 

0-582 

0-960 

0-870 

1-270 

1-331 

0-952 

0-841 

acid)        .        .        .  j 

Albuminous  substances 

0197 

0-477 

0-401 

0-400 

0-426 

0785 

0-H32 

Pectoua  substances,  &c. 

5772 

10-475 

11-074 

2-313 

5-851 

3  646 

4  ion 

Ash     .... 

0-570 

0-318 

0-398 

0-496 

0-553 

0-734 

0-590 

wjfuMe  matter— 

tweds  .... 

5780 

3-250 

2-852 

4-190 

3-329 

3-540 

3-124 

Bkins,  ko.   . 
Pectose 

0179 
1-080 

0-680 
0-010 

1-035 
0-245 

1 0-509 

1020 

(1-990 
0-630 

0-972 
1-534 

[Ash   from    tntolubU\ 

matter   included   in  > 

[0-082] 

[0-039] 

[0-037] 

[0-041] 

[0-063] 

[0-094] 

[0-06G] 

weighti givtn\  .        .j 

Water 

82-256 

80-841 

79720 

88751 

85-238 

81-930 

81-272 

100-000 

99-971 

100-000 

99-925 

100  000 

100-000 

100-000 

—  Pneumonia  is  an  iiiflam- 
ion  of  the  lungs,  and  when  the  pleura  is 
sted  as  well,  it  is  then  called  pleuro-pneu- 
ria. 

he  disease  is  usually  divided  into  (1)  acute 
roupoui  pneumonia;  (2)  catarrhal  pneu- 
ia;  and  (3)  chronic  or  interstitial  pneu- 
ia,  to  which  a  fourth  form  may  be  added — 
tiiat  kind  of  pneumonia  so  often  seen  as 
nplication  of  zymotic  diseases. 
flamioation  of  the  lungs  may  be  produced 


by  a  variety  of  causes.  The  catarrhal  kind 
appears  first  to  be  a  bronchitis,  and  then  by 
extension  to  invade  the  lung  tissue ;  it  is  in 
its  essence  a  secondary  form.  The  chronic  or 
interstitial  form  is  that  produced  by  external 
irritants,  such  as  the  breathing  of  dust,  and  is 
elsewhere  described  as  fibroid  phthisis  [see 
Phthisis);  whilst  the  fourth  kind  of  pneu- 
monia apx>ears  to  arise  from  the  blood  being 
loaded  with  effete  products.  This  kind  has 
been  noticed  in  scarlatina,  in  typhus,  typhoid, 
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and  rheumatic  fevers,  in  glanders,  in  farcy,  in 
septicaemia,  in  erysipelas,  and  is  not  uncom- 
mon in  diseases  of  the  kidney. 

Acutt  or  croupous  pneumonia  is  entirely 
different  from  any  of  these.  Instead  of  being 
a  secondary  form,  it  would  appear  well  estab- 
lished by  its  definite  course,  by  the  rapid 
defervescence  when  the  exudation  is  poured 
into  the  lung,  by  the  occurrence  of  albumen 
in  the  urine,  and  by  the  fact  that  the  mother 
has  communicated  pneumonia  to  the  foetus  (F. 
Weber,  Path.  Anat.  des  Neugeb.  und  S&ug- 
linge),  that  it  is  a  blood  disease,  that  some 
poison  is  taken  into  the  blood,  and  that  it  cul- 
minates in  the  pulmonary  tissues,  the  pulmon- 
ary air-cells  being  in  this  case  the  seat  of  election , 
just  as  in  typhoid  fever  the  bowel,  in  hydro- 
phobia the  spinal  cord,  and  in  smallpox  the  skin, 
are  the  organs  to  which  in  some  mysterious 
way  the  poison  determines  and  fructifies  in. 

It  is  computed  that  3  per  cent,  of  all  dis- 
eases are  pneumonic.  In  Continental  and  our 
own  cities  about  8  per  cent,  of  the  deaths  are 
due  to  pneumonia.  Ziemssen  gives  the  deaths 
in  European  population  as  1*5  per  lOCO,  in- 
cluding all  ages  and  both  sexes. 

The  admissions  in  the  hospitals  and  deaths 
annually  per  1000  strength  in  the  army,  for 
thirteen  years,  1869-71,  are  given  by  Professor 
Parkes  as  follows : — 

Admlniosis.  DvAtb*.  i 
Average     ....        6-25  641 

Highest  In  thirteen  years         713  741 

Lowest  „  3-49  423 

The  ratio  of  deaths  from  pneumonia  in  Eng- 
land, according  to  the  Registrar-General's 
returns  for  the  eighteen  years,  1854-71,  to 
1,000,000  persons  living  is  as  follows:  1854, 
1280 ;  1855,  1406 ;  1856,  1204 ;  1857,  1230 ; 
1858,  1374;  1859,  1257;  1860,  1287;  1861, 
1152;  1862,1179;  1863,  1189;  1864,  1189; 
1865,  1083;  1866,  1198;  1867,  995;  1868, 
927 ;  1869,  1163 ;  1870,  1065 ;  1871,  1008. 

Symptoms. — The  symptoms  of  an  ordinary 
case  of  croupous  pneumonia  are  as  follows : 
The  patient  experiences  for  two  or  three  days 
a  general  feeling  of  malaise,  during  which  no 
physical  signs  can  be  detected.  Marked  rigors 
supervene ;  the  respiration  is  difficult  and  hur- 
ried, from  30  to  50  in  a  minute ;  the  pulse 
frequent,  from  100  to  120  per  minute.  The 
countenance  becomes  dusky  from  the  inter- 
ference with  the  respiration,  and  there  is  a 
peculiar  short  ringing  cough,  with  expectora- 
tion of  viscid  sputa,  in  which  may  often  be 
found  fibrinous  casts  of  the  minute  bronchi. 
Tlie  temperature  of  the  skin  is  high,  oscillat- 
ing between  103''  and  104''  F.  for  five  or  six 
days,  and  then,  towards  the  end  of  the  sixth, 
seventh,  or  eighth  days,  suddenly  falling  to 
the  normal  temperature,  the  mean  duration  of 
cases  of  pneumonia  beinga  little  over  nine  days. 


The  mcrbid  anatomy  of  croapcfoi  pnet- 
monia  shows  that  there  are  at  lent  fou 
stages — ^in  the  first  of  which  the  lung  ii  diier 
than  usual,  and  intensely  injected ;  ia  the 
second,  the  lung  is  gorged  with  Tenom  blood, 
pits  on  pressure,  and  is  heavier  than  tk  ikv- 
mal  lung ;  in  the  third  (red  softeniftg),  lena 
has  been  poured  out  into  the  gorged  Imc 
tissue ;  in  the  fourth,  there  is  a  nev  prodoet, 
an  active  growth  of  new  cells,  and  the  vf 
cavities  are  filled  with  these  oeUi,  at  irell  11 
by  small  firm  plugs  of  coagulable  fibiiae.  Ii 
this  stage  the  lung  is  firm,  heavy,  ripd, 
friable,  and  condensed,  hence  it  has  beei 
termed  hepatiscd.  The  whole  of  theieitagii 
may  be  detected  during  life  by  anaraltete 
and  attention  to  the  symptoms. 

Infectious  Pneumonia, — Whether  all  cua 
of  acute  or  croupous  pneumonia  (irith  v 
without  pleurisy)  are  infectious,  admits  d 
doubt,  but  that  there  is  an  infeotioai  pMi* 
monia  the  writer  is  convinced. 

Laennec  in  1814  noticed  a  pneoiDiaii 
occurring  among  the  conscripts,  aad  he  '*' 
marked  that  it  was  probably  due  to  dckto' 
rious  miasms  suspended  in  the  air,  vU^ 
entered  the  circulation  and  operated  pirticr 
krly  on  the  lungs.— (De  TAuscultatioB  Kcd-) 
Dr.  Parkes  also  remarks,  "Consideiiogt^ 
the  pleuro-pneumonia  of  cattle  is  prop^ili' 
through  the  pus  and  epitheliam-celli  of  tki 
sputa  passing  into  the  air-cells  of  other  ot^ 
that  even  in  man  there  is  evidence  oftf*^ 
monia  or  phthisical  diseeue  being  conitgi^ 
the  floating  of  these  cells  in  the  air  if  «>^ 
of  all  attention." 

Greissinger  also  baa  obserred  that  in  sahO' 
ous  districts  pneumonia  ia  apt  to  amuit  tf 
^idemic  form  .->  (Infections  Krankheitea) 

Dr.  Aitken  remarks  that  it  is  a  diM«^ 
general  and  universal  prevalence,  and  v9t 
times  appears  as  if  it  were  epidemic.— ^^t*'^ 
of  Medicine.) 

It  is  also  a  noticeable  fact  that  G^ 
asserted  a  discoverable  cause  (that  ii,  is  v  : 
nature  of  a  chill)  could  only  be  affined  ■ 
one-fourth  of  his  cases,  Ziemssen  in  00*-^ 
of  his,  and  Dr.  Wilson  Fox  could  onljtn** 
any  connection  between  exposure  to  coM  u* 
the  disease  in  ten  out  of  fifty-three  eaM> 

Nor  ii  it  a  disease  predominating  in  vi^ 
but  as  severe  or  nearly  so  in  spins  ** 
autumn.— (Pythogenio  Pneumonia,  by  ft^ 
Grtmshaw  and  Moore,  Dublin  Joidi*^" 
Medical  Science,  May  1875.) 

It  may  be  well  to  add  to  these  la^ 
notices  from  different  medical  writen  tiis 
notes  of  caaes  in  which  the  infectioai  cbtf*''' 
of  pneumonia  was  fully  shown,  andon  trUektv 
au thorns  opinion  of  its  infectious  natuvf**'^ 
Two  outbreaks  of  pnetunonia  oocsncd  • 
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I  Pruon,  GhriBtiania— one  in  1847, 
866.  In  the  last  epidemic  no  less 
.wo  caaes  occurred  in  six  months 
}  prisoners.  Professor  W.  Boeck 
be  outbreak  chiefly  to  overcrowd- 
c  Mag.  for  Laegevidenakaben,  vol. 

) 

of  EidiTold  records  an  epidemic 

pneumonia  almost  conflned  to  a 

I  cottages.    The  epidemic  lasted  a 

9.cU,,  3d  series,  toL  i.  p.  65, 1871.) 

aio  of  pleuro-pnenmonia  broke  out 

le  Mediterranean  fleet.    Its  infeo- 

^r  was  Tery  evident,  and  Dr.  Bry- 

a  recorded  it,  pointed  out  several 

ommon  to  it  and  the  plcuro-pneu- 

itle.— (Lancet,  January  9,  1862.)  , 

«   of  pneumonia   almost  simul- 

purred  in  March  1874  at  a  school 

tn,  Mortlake.    The  time  of  attack 

th  a  large  escape  of  sewer  gas  into 

uid  the  boy  first  attacked  slept  in 

ooms  most  exposed  to  the  efiQu- 

rer-Gas  Pneumonia,  Irish  Hosp. 

aber  1,1874.) 

i  Mayo,  Mildenhall,  Suffolk,  in  a 

sr  to  the  author,  gives  a  series  of 

!ch  the  infectious  character  of  the 

vrell  marked.    The  first  case  was  a 

bout  thirty-five  years  of  age,  who 

iU  with  pleuro-pneumonia.     His 

9  nursed  him,  very  shortly  after- 

the  same  disease  and  died.     A 

healthy  young  woman  over  thirty, 

a  to  nurse  the  last  patient,  was 

limilarly  ill,  and  died  with  all  the 

1  other  signs  and  symptoms  well 

and  lastly,  her  child  contracted 

but  eventually  recovered.    There 

»tfes  in  the  neighbourhood  at  the 

ind  all  of  them  were  remarkable 

ality. 

tian  Budd  of  North  Tawton  has 

in  twenty  years  believed  in  the 

iture  of  acute  or  croupous  pneu- 

unong  many  remarkable  instances 

Uted  to  the  author,  the  following 

cted. 

at  Bow  was  affected  with  acute 

and  was  nursed  by  his  niece.    She 

contracted  the  disease,  and  going 

d  it  to  her  husband. 

m  suffering  from  pneumonia  leant 

ring  a  great  portion  of  his  fatal 

he    shoulder  of  a  relative.     The 

rery  shortly  afterwards  affected 

ne  ailment.* 

ird  Budd  of  Barnstaple  has  commnni- 
athor  the  following  remarkable  cases  : 
in^  after  attending  a  public  meeting, 
>d  with  acute  pneumonia.  2.  The  nurse 
became  iU  of  the  same  disease  about 


Mr.  Mitchell  of  Dolton  gave  to  the  author 
a  list  of  cases  which  occurred  in  his  own 
practice  during  a  most  severe  epidemic  of 
pneumonia  which  swept  over  the  south- 
western counties  during  the  autumn  and 
winttr  of  1874,  and  the  spring  of  1875. 

A  farmer  became  ill  on  April  16th.  Mr. 
Mitchell  was  sent  for  on  the  18th,  but  the 
patient  died  about  midnight.  The  servant- 
woman  contracted  the  same  disease  a  week 
afterwards,  and  gave  it  to  her  married  sister 
with  whom  she  was  staying. 

Another  man  became  ill  of  pneumonia  in 
April,  and  died  after  ten  days'  illness.  His 
wife  contracted  the  disease,  her  first- symptoms 
appearing  immediately  after  his  death. 

About  the  same  date,  a  farmer's  daughter,  a 
mile  from  the  house  of  the  former  patient, 
became  ill  of  pneumonia,  and  five  other  cases 
followed,  all  in  the  same  parish  (pop.  470), 
consisting  of  a  small  village  and  a  few 
scattered  houses. 

The  cases  already  quoted  are  fair  evidence 
of  its  infectious  nature,  and  it  is,  we  believe, 
the  duty  of  the  health  authorities  of  the 
country  to  recognise  acute  or  croupous  pneu- 
monia as  an  infectious  disease,  and  to  take  the 
proper  precautions,  by  isolating  patients  thus 
affected,  and  by  insisting  upon  disinfection  of 
the  sputa  and  excreta. 

Poison — "  A  poison  is  a  substance  which 
when  absorbed  into  the  blood  is  capable  of 
seriously  affecting  health  or  destroying  life.'' 
To  the  consideration  of  the  principal  poisons 
we  have  devoted  separate  articles,  and  for 
the  laws  regulating  their  sale  the  reader  is 
referred  to  Pharmacy  Act. 

Police — The  powers  of  the  police  in  cer- 
tain cases  to  deal  with  nuisances  are  detailed 
in  article  NUISANCES. 

Pollen— The  pollen  of  grasses,  more  par- 
ticularly Anthoxantum  odorata  and  some 
others,  produces  in  many  persons  summer 
catarrh  or  hay  fever.  Mr  Blackley  has  per- 
formed several  experiments  on  himself  with 
various  kinds  of  pollen,  experiments  the  more 
valuable  because  the  operator  was  himself  a 
sufferer  from  hay  fever. 

*'The  pollen  of  a  number  of  the  grasses 

a  week  afterwards.  3.  The  clergyman's  sister,  tak- 
ing the  place  of  the  nurse,  was  in  her  turn  also  seized 
with  pneumonia.  4.  A  brother  of  the  clergyman, 
who  now  undertook  the  duty  of  nurse,  was  in  a  very 
short  time  laid  up  with  the  same  malady.  The 
nurse  and  sister  died,  the  two  brothers  recovered. 
Dr.  Budd  concludes  his  communication  as  follows : 
"Since  that  time  I  have  witnessed  innumerable 
instances  of  the  occurrence  of  this  disorder  in 
several  members  of  the  same  family  in  succession, 
and  I  am  thoroughly  convinced  that  it  spreads  by 
infection,  as  the  facts  I  have  observed  admit  of  no 
other  explanation." 
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was  first  tried,  and  in  every  one  of  these 
trials  this  gave  distinct  and  unmistakable 
evidence  of  its  power  to  disturb  the  healthy 
action  of  the  respiratory  mucous  membrane. 
When  a  small  portion  of  pollen,  juit  suffi- 
cient to  tinge  the  tip  of  the  finger  yellow, 
was  applied  to  the  mucous  membrane  of  the 
nose,  some  of  the  symptoms  of  hay  fever 
were  invariably  developed,  the  severity  and 
continuance  of  which  were  dependent  upon 
the  quantity  and  upon  the  number  of  times  it 
was  used.  In  an  experiment  made  with  the 
pollen  of  Loliitm  licUicum,  the  first Jsensation 
produced  was  that  of  a  very  slight  degree  of 
anaesthesia  of  the  spot  to  which  this  had 
been  applied.  This  was  followed  by  a  feel- 
ing of  heat,  which  gradually  diffused  itself 
over  the  whole  cavity  of  the  nostril,  and  was 
accompanied  by  a  slight  itching  of  the  part. 
After  some  three  or  four  minutes  a  discharge 
of  serum  came  on,  and  continued  at  intervals 
lor  a  couple  of  hours.  The  mucous  membrane 
appeared  to  swell,  and  eventually  became  so 
tumid  that  the  passage  of  air  through  the  nos- 
tril was  very  much  impeded."— (Ejcperimental 
Kesearches  on  the  Causes  and  Nature  of  Catar- 
rhus  jEstivus  (Hay  Fever  or  Hay  Asthma),  by 
C.  H.  Blacklet,vM.R.O.S.  London,  1873.) 

The  pollen  of  SecaU  cereale  is  shown  by  the 
same  author  to  produce  very  severe  local  and 
even  constitutional  symptoms.  One  drop  of 
1-per-cent.  decoction  of  the  pollen  of  gladiolus 
applied  to  the  eye  produced  a  catarrhal  ophthal- 
mia. Inoculation  by  the  skin  of  the  pollen  of 
Lolium  Italicum  produced  pain  and  swelling. 

Mr.  Blackley  has  also  estimated  the  amount 
of  pollen  in  the  air  by  exposing  slips  of  glass 
moistened  with  a  mixture  of  proof -spirit, 
water,  and  glycerine,  to  which  a  minute 
quantity  of  carbolic  acid  was  added.  He  also 
determined  the  amount  of  pollen  at  different 
altitudes  by  flyiug  kites  to  which  prepared 
slips  of  glass  were  attached,  and  by  these 
means  has  discovered  the  interesting  fact  that 
there  is  more  pollen  in  the  upper  than  in  the 
lower  regions  of  the  air.  In  one  experiment, 
a  breeze  had  been  blowing  for  twelve  hours 
from  the  sea,  and  a  kite  with  a  glass  attached 
to  it  was  elevated  to  the  height  of  1000  feet, 
a  similar  glass  was  also  exposed  at  the  margin 
of  the  water.  After  three  hours*  exposure, 
the  kite-glass  showed  80  pollen  grains,  the 
one  near  the  water  none  whatever.  Mr 
lilackley  considers  the  action  of  pollen  as 
partly  mechanical  and  partly  chemical.  The 
most  severe  symptoms  seem  to  follow  only 
upon  the  bursting  of  the  external  coat  of  the 
pollen  grain  and  the  escape  of  the  granular 
contents.  Between  May  and  August  in  1866 
and  1867,  according  to  Mr.  Blackley's  tables, 
the  msxximum  of  pollen  in  the  air  was  reached 


on  June  28th,  when  a  rural  slip  of  glui  ex- 
hibited 880  grains ;  an  urban,  105  gniu  of 
pollen.  The  severity  of  Mr  Blaokley^i  symp- 
toms invariably  coincided  with  the  muioniffl 
of  the  j>ollen-dust. 

In  Scinde  the  pollen  of  the  elephsnt'i  giui 
(Tj/pha  elfpkantina),  in  New  Zealand  tbt  of 
the  Typha  anguMtifoli€L,  ia  employed  to  make 
a  species  of  bread.  It  it  a  tingolir  eiieaffl- 
stance  that  countries  so  far  apart  u  Scisdt 
and  New  Zealand  should  have  adoptod  the 
same  unusual  kind  of  diet. 

Poppy  {Papaver  wmnifenmyStiQu^t, 
Morphia,  &c. 

Popnlailon— The  finally  -  revised  renlti 
of  the  eighth  decennial  census  show  that  tiie 
population  of  England  and  Walsi  liai  in- 
creased at  the  rate  of  1S*19  per  cent  linee 
the  census  of  1861 ;  the  total  popnUtion  i 
England  and  Wales  being  in  thst  year 
20,066,224,  while  in  1871  it  had  incrcMedto 
22,712,266  persons.  ThU  is  the  Urjeit  de- 
cennial increase,  relatively  aa  well  aisctoally. 
that  has  taken  place  since  1831-4L  Bcfaid 
being  had  to  disturbing  elements,  it  is  ap- 
parent, as  a  broad  general  deduction  fromtiw 
facts,  that  the  population  of  EogUnd  and 
Wales  at  the  census  of  1871  was  greater  by 
690,186  persons  thsn  it  would  have  been  had 
the  increase  between  1861  and  1871 1** 
dependent  solely  upon  the  balance  betweei 
the  natural  growth  or  excess  of  lortb  ovtf 
deaths  and  the  recorded  emigration.  DmmS 
the  ten  years  the  births  exceeded  thedeathil9 
2,705,598,  from  which  deducting  649,7^  p«^ 
sons  of  EngUsh  origin  reported  to  the  Eoip*' 
tion  Commissioners  as  having  sailed  from^ 
country  within  the  deoennium,  there  ia  a'n*' 
due  of  2,055,856,  which  would  haxe  vg^ 
mately  represented  the  difference  between 
the  enumerated  population  in  1861  and  1^ 
supposing  there  had  been  no  enugiatx'"' 
On  an  average  of  the  ten  years  the  aian*j 
excess  of  births  was  270,560,  the  m^ 
number  of  emigrants  64,974 ;  and  to  neeojjj' 
for  the  actual  population  discovered  in  1^ 
it  is  obvious  that  the  influx  of  Scotchm^ 
Irishmen,  or  foreigners,  or  of  Engliak** 
returned  to  their  native  land,  mnit  ^'* 
averaged  about  59,019  per  annum. 

Population  <tf  ikt  Unitei  Kinfdam. 
United  Kingdom    .        .  Z19S^ 

England         ....       lU^^^Ji 

Wales 1,S1",»« 

Scotland  ....         8,»\<"* 

Ireland 5,411.4" 

Isle  of  Man  and  Channel  Islands     144,^ 

A  provisional  return  shows  the  on""*. 


the  army,  navy,  and  merchant 

from  the  kingdom  in  April  1871  to  h*^  ^ 

about  229,000. 


amtnttd  popnlktioD  of  tha  Uuited 
I,  like  tiut  o[  iti  Mpitil  city,  ii  Vkti- 
iMd  for  tufstl,  itatijtical,  uid  otber 
,  and  may  therafon  be  laqoired  to 
t  «Uiar  of  tha  foUowiiig  : — 


,«18,33g 


.  31,U3,TIH 
naaat  pcpnUtioD  of  the  IdnKdom  (tx- 
t  the  iiTLj,  narj,  and  merohuit  mh- 
Md)  npi«HDtB  aa  increaw  gitice  1861 
,406  penoni,  which  ii  equiv^ent  to  a 
is  per  en.'-:,  in  tbe  ten  jeira,  and  to 
■dditioD  of  7tO  to  ths  population. 
|thela>(d«iad«  GDgland  hu  added 
^  or  13  per  oust.,  to  her  population, 
4blid297,7!4,ar97perc>Dt.;  whils 
oranta  3Sr,Ul,Dr  67  par  oent.,  tettvr 
aOt  than  (he  had  in  186L 
latiM  of  Snglant  and  WaUi.—AM  the 
laoa  «aa  taken  n  1801,  no  exact  ac- 
I  Iha  popnlatioa  u  the  earlieT  pariodi 


;  but  Ti 


>ttfae 
I  tfaoM  timet  by 


iflo  wera  {nmed 
fonrj  writoTs;  ai 
•mi  and  bnritila  Hue  been  preierred 
I  pariabai  nnce  U71  After  ooUating 
iooa  fooTcai  of  indrmatioa,  the  fol- 
aMimataa  have  beeofremed,  founded 
I  which  jnatiff  tha  belief  that  thef 
it  approiiDiataljr  th>  popalation  of 
1  and  Walaa  in  the  niddia  of  each  of 

'.  i.m.Mt         BWMs 

.        .         18,10»,*1*  ll,n3.67<l 

,  according  to  the  aatimtei,  the  people 
land  and  Wiles  amonted  to  mora 


miUiona 


1 1751,  I 


.  millioni  in  1851 ;  ibe  having 
Marlj  Ivtlvt  miltiotu  iUhe  bandred 
■hUa  tba  incrsaia  of  tha  nmbera  in  the 
Dg  century  (1651-1751)  na  leu  than 
lioB ;  and  the  numbers  oa  icaroely  be 
litber  way  more  than  halia  million.* 


liik  in  lSOl-10  ihooa  the  the  eiccau 
iima  over  buriala  moat  be  liaad  neul; 
•i  part  for  the  births  of  oildren  who 
baptised  to  maki  it  equi  to  tha  in- 
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The  poimlatian  of  Engluid  and  Walei 
enumerated  on  April  3, 1871,  wa.  22,712,266 
personi.  Starting  vith  tbe  flrat  census.  In 
1801,  our  Diunben  have  gone  on  increasiiig  in 
tbe  foUaving  mumer  :t — 
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The  annual  mte  of  increase  in  the  seventy 
yean  of  this  century  vas  1'35  per  cent.,  the 
actual  aggregate  incroaae  being  13,819,730,  oe 
165,percent.  The  population  of  1801  doubled 
iti  numbers  in  1851 ;  at  the  rate  of  increase 
prevailing  in  tbe  last  ten  years,  the  populatiin 
would  double  itself  in  fifty-six  yean,  while  the 
period  of  doubling  deduced  from  tiie  annual 
ratei  reigning  during  tbis  century  Is  fifty-two 
years. 

Malet  and  Ftviala, — Tbe  boys  bom  in 
England  ara  in  the  proportion  of  104,811  to 
100,000  girls;  but  they  experience  a  higher  rate 
of  mortality,  and,  according  to  tbe  new  English 
Life  Table,  tbe  rates  are  ao  finely  adluated 
that  tba  numbers  are  reduced  in  the  end  vary 
nearly  to  an  equilibrium,  the  men  and  women 
living,  of  all  ogea,  being  in  the  proportion  of 
100,029  to  100,000.  Such  would  )ie  the  state 
of  things  if  there  were  no  emigration,  or  if  the 
men  and  women  emigrateil  in  pain.  Thathai 
not  hitherto  been  tbe  case  ;  and  at  tbe  census, 
11.653.332  females,  and  11,058,034  moles  we:^ 
enumerated.  There  was  an  excess  of  694,398 
wemen  at  home  ;  the  men  of  the  corraipoud- 
ing  ages  being  on  the  Continent,  in  the  coloniea, 
or  in  foreign  lands,  unless  their  numben  have 
been  reduced  by  higherratei  of  mortality  than 
prevail  in  England. 


t  Tha  Rcglitrar.Qei 
of  Iho  United  EiDgdc 
(1874)    at  32,412.010, 
^.300. 489)  J3  onJT  gt.(lsu  mors  tl 
Scotland  (3,4fl2,UlS)  li  IlJ,0O0 


it  populalion  of  Inland 


•erpool,  fiio.Mo  I  OlasgDv,  ais,10B ;  Msnchsiier, 
jbHn,'3U.««;  l<i(lt,'l1 


IM.WI);  PorlinK 
uH>s)._    lt»,81«; 


L  1»2,8SS:  BndrDrd, 
rjne,  IM.IST;  Hull, 
i ;  BrlKhlon  lnlUi  lOb. 
li,a,Xul;    Saudtrland, 


o  100,00 


en,  of  all  ng**-  >■>  England, 
nen,  of  all  ogee,  at  bome  ; 


e  91.900 
the  pioportion  o1 

!■■■  than  It  waa  at  any  previoui  lenaua  since 
1811,  owing  probably  to  the  iocrearc  of  the 
army  abroad.  The  disparity  in  the  numbtm 
of  the  two  lexea  at  home  waa  sreateat  in  1801 
and  1811,  during  the  war  ;  thii  waa  due  to 
the  men  abroad  in  the  aeveral  aeTvicea- 

To  complete  tbii  view  of  tlie  proportions  of 
the  two  iGiea  living  at  home,  their  agea  mnat 
be  taken  into  account.     There  i>  an  eiceu  of 
boy*  overgirla  living  under  the  ag«  of  fifte 
and  by  tlie  Life  Table  an  eicesi  of  men  ii  [ 
lided  all  tliroogh  tlie  middle  period  of  li 
but  tbat  aurplua  ii  overdrawn  by  emigrati 
■o  that  tlie  women  exceed  the  men  in  num 
to  a  coniiJerabls   extent  in  the  early  and 
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middle,  and  atiU  mote  In  the  adnaodicd, 
when  their  longerity  eoDiea  into  pk]. 

The  eiceai  of  the  emigntioD  of  nalamt 
femalea  asoonnt*  for  the  praent  Muain  ii 
the  proportion  of  the  aciea. 

Famiiiti. — The  number  of  funOiB  n 
5,049,016  in  1S71,  aa  eompued  widi  4,<!UM 
in  1861 ;  and  the  proportion  of  p«nB  lo  i 
family  wni  4-50  and*'47  in  the  two  pradi. 
The  proportion  ot  peraoni  to  a  lasiljnM 
from  4'69  in  1801  to  4 -S3  in  18!l,tbipn 
of  the  Creat  Exhibition.  If  (bt  imiMi 
□f  public  inititutiani,  the  penma  en  bori 
ahipB,  boata,  and  bargea,  and  thai  willKnl 
honiei,  ore  excluded  from  the  calcBli&^ 
the  proportion  of  pertona  ti  *  funity  in  ISI 
will  ba  reduced  to  4'41,  aa  «mpaitd  riiHt 


DtauMOu'l 

lauuK 

I,rC=l^ 

luui. 

,.u. 

London 

2,362,236 

2,803,989 

3,254,30 

187 

Wl 

Portamouth 

72,096 

94.799 

113,(19 

31-5 

]S-» 

Norwich      . 

68,713 

74.891 

80,«6 

9-0 

'i 

Briatol 

137,328 

154,093 

'S 

12-2 

Ui 

49.9SS 

60,860 

318 

Ul 

232,841 

296,076 

34i787 

27^ 

"i 

Leicester    . 

60,684 

68,056 

9;220 

123 

4(1« 

Nottingham 

B7,40T 

74,693 

8,621 

30-1 

16fl 

£eL- 

375,955 

443,938 

43,406 

18-1 

111 

303,382 

338.732 

35,189 

IH 

J1 

8alf..id 

85,108 

102.449 

1^,801 

20-4 

a* 

Oldhi^m      . 

62,820 

72,333 

J2,629 

36-9 

m 

Bradford      . 

103,778 

106,218 

15,830 

2-4 

Si 

Leada  . 

172,270 

207,165 

59.212 

203 

^i 

Sheffield      . 

136,310 

185,172 

39,946 

36  ■« 

»< 

Hull    .        . 

64.690 

97,661 

121,893 

IC'J 

SI'S 

Sunderland  - 

63,897 

78,211 

98,242 

asi 

Si 

87,784 

109,108 

128.443 

24-3 

lU 

TotaloflStowni  . 

4,606,184 

6,368,434 

,270,275 

IBl 

m 

Urban     and    Rural  PopuWiofu.  —  Now,  |  then 

adopting  a  broad  principle   of  clasi r- , r 

bsied  on  tlie  registration  diatricta  and  sub-     between  186  and  1871.     In  the  reitWOi 
diatriote,  the  ll«giitrar-Genera]  throwa  the     country,  aaiimed  to  be  for  th*  mat  pUl 
population  into  twngroupe,  one  inhnbitingthe  I  rural,  the   ppulation  increaanl 
lUatricta  and  lub-diatricta  which  include  the 
chief  towna,  the  other  occupying  the  remain- 
der of  the  country,  and  dwelling  therefore  in 

the  Ent  of  tbcae  groups  aa  repreienting  tho 
bulb  ot  the  urban  population,  it  compriiea  in 
round  numbera  nine  millions  in  1851,  eleven 
miUioni  in  1861,  and  thirteen  milUons  in  1871; 


■  Then 


imlcipal  borough  liavi 


:ween  18S  and  1861,  and  7  per  onti* 
tween  1861  ind  1871.  The  urban  diilii« 
have  in  Ihelast  ten  yean  grown  man  ** 
twice  aa  fan'  a*  the  conntry  dirtrieta ;  ia  1^ 
previoua  defde  the  growth  ot  thetonaa* 
more  than  pmr  Umes  a>  fast  aa  thai  of  Ih 
rural  popultion — a  reanlt  probably  acnatii' 
for  by  sor*  of  the  rural  districts  li»™l 
gradually  alumedtheoharacter  of  lewoi.  1> 


\ 
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of  fbt  rani  diitricU,  oumat  ba 
vritliolit  ttJdng  into  Mcouot  tbe 
nbnrbui  neighboorboodi  codm- 
the  incKuing  vJue  of  propeHy  in 
a  for  pnnl7  bmineM  purpoiea,  the 
iplaeement  of  ths  people  from  tho 

ralopment  of  riilwayi,  which  every 


itiM  ud  tomu,  either  from  their 
or  their  importaace  on  other 
ITB  be«D  lelected  by  tha  Rogiitmr- 
-  tlu  publication  of  weekly  »t«i  of 
ia  comparison  with  thoBS  of  tba 
■ad  of  other  Britiili  uid  foreij^ 
OM  citiea  kud  towni,  eighteen  in 
ith  London  at  their  head,  oompriia 
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a  total  popolatioD  of  6,270,275-Ieu  than  s 
third,  butmorathanafourth,  part  of  the  en- 
tire Engliih  popolatioo.  Within  their  niDiii- 
cipal  limit),  the  popolation  etiumeiBted  nt  the 
three  laat  cennuei,  with  the  intervening 
will  be  found  stated  in 


thata 


1.  4S6. 


A>  regnrda  most  of  the  above  tabolatod 
large  towns  in  which  a  diminiihed  rate  ol 
growth  is  evidenced,  it  would  hn  found  that  the 
lorrounding  neighbourhood!  have  reoeived  the 
overflow  from  the  municipal  areas,  and  ot- 
bibit  in  many  eases  a  complete  transformation 
from  suburban,  or  even  rural,  to  purely  urban 
localities.  Thi>  view  of  the  matter  receive! 
support  from  what  i!  ob!ervable  in  relation  to 
tbe  following  group  of  towns,  aecoodary  in 
msgnitDde  or  importance  to  the  eighteen  above 
referred  to. 


P-poLUlSD. 

Popa 

atic. 

m^ 

m,. 

isn. 

un. 

B 

30,210 

KJ.MZ 

S4,tiSl 

63,014 

It  Ji  Chatham, 

[40,798 

44,636 

Mnccles6ehl,  Cbeabire 
Cliettor,  Chesbiro    . 

36,101 
31.110 

35,450 
36,267 

l,'8oiiier     ; 

90,011 

Birlianhoad,  CUeshin 

37,796 

46,418 

iptoD,  Hants 

461960 

63741 

28,700 

40,«58 

25,045 

32,3i4 

Bolton,  Lancashira  . 

70,396 

82.853 

37.563 

38,696 

Oion.         . 

27,660 

31,404 

Wigan,  Unoasbire  , 

37.658 

39!ll0 

ipton,  North- 
«e,  Carab.  '. 

}  32,813 
26,361 

41,1(« 
30,078 

Warrington,  Lane.   . 
Asli ton -under- l-yoB, 

26,431 
I  31,886 

32.114 

31,984 

Rochdale,  Lancashire 

38.114 

41.559 

un,  Essex   . 

38,3.11 

62,!>!9 

Blackburn.  Lancashire 

63,126 

76,339 

Soffvlk      . 

37,050 

4a.9J7 

82,985 

68,427 

th,  Xoifolk 

34,810 

41,B19 

18,396 

46,134 

Devon 

33,738 

34,IU.a 

Ha.lderstield.  York 

60.944 

70.253 

Ji,  Devon    . 

62,5!>9 

68,7M 

Halifan,'  York 

37,014 

65.510 

}  64,783 

S4,0M 

18,992 

39.B63 

York,  York      . 

40,433 

43.796 

62,628 

52,5i7 

Sooth  Shields,  Durh. 

35,239 

46,330 

bm,  Olo'iter 

39,6i)3 

41,023 

Gateshead,  Durham 

33,587 

48,627 

omwiob.  Staff. 
Stafford      . 

41.705 
37,760 

47,918 
46,447 

Tyuc  mouth,  Northiiia- 
berknd          .         . 

1  34,021 

38,941 

Stafford     . 

31,053 

39,W6 

29.417 

31,049 

44,961 

437B2 

er.  Wore.    . 

31,227 

3:1,226 

32,054 

39.636 

•nor.  Warw. 

16,337 

33,948 

MtTihjr  Tydfil,  Glain. 

49,794 

61,949 

r,  Warwick 

40,936 
43,091 

37.670 
49,810 

40,802 

61.702 

aerby.         . 

Total  . 

l,97i,091 

2,333,703 

I  Pi^KlalioB. — On  ths  Aoming  of 
■il  1871  there  were  found  through- 
nntry  1921  males  and  437  females 


who  had  slept  the  preceding  night  in  bams 
and  Ehed>,  aud  4325  males  end  3700  females 

oranderthe  open  canopy  of  heaven.  The  num- 
bers living  ont  of  houses  vary  with  the  teaaons. 
lu  winter  they  shrink  into  such  dwellings  as 
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>ie  arailabla  to  thorn,  and  in  lummar  they  |  to  which  the  Tesauli  were  Ijini.  llni 
BW&mi  aat  into  the  luata,  ooquqoiu,  auii  veueli  include  96  of  her  Mijeaty'iibin^^ 
flelJi.  The  ucertuaod  bgiucUM  clui  13,454  pertone  on  b»rd ;  9193  Bdiiili  ■» 
■mounted  to  20,3ilS  peraom  io  llMl,  in  1831  going  Teneli,  with  10,183  ftmm;  ul  US 
to  l!i,TI>l.  in  186t  to  11,444,  and  in  lS71  to  I  foreign  «nd  cdIoiubI  tmcIi,  with  tl^jtt 
10,383.      The  cesiai  in   1841  wu   tftken  in     loni  on  board. 

June  ;  on  the  three  aubaequent  occaaitma  it  There  were  alio  10,976  pemu  euomgoM 
wai  taken  in  Miinih  and  Apiil.  The  cWi  in  barge*  and  boat*  on  inland  watan,  u  on' 
aiipoiira.  thereCom,  to  be  undeigoing  n  grsduil  pared  with  11,91S  penoni  m  ammtnuiia 
rednction.  |  1S61,  and  I2,5()2  in  1B51.— (I%*tof  ^^ 

U'lriliine  i'opuJdCian.— 66,187  peraon*  wen  ;  Cemns.      JuiES  Lewis.     Londni,  18111 
eniimeriiteil  ou  board  10,726  nei-goiiig  veaaoli  ^       Eampean  Stu(u/i«.— The  fidbTOi|  ttU". 
Ijini;  in  harbour*,  oreehi,  and  riven,  in  the  i  extracted  from  the  Regiitrar-Gcnenl'i  nprt 
Init  cenaua,  uid  hnve  bcun  included  with  the  I  for  1871,  ahow  the  population  af  the  Ml 
liapulatioa  of  the  Bcferal  pariabea  ccmtiguoua     important  Eoropean  couatiiaa: — 


Ytm. 

NUIIB...^ 

P.o,^« 

o>»ruli>MTDpaniunit| 

X'^c"' 

Mar- 
riage. 

fiirtha,   1  DeaUu. 

'"" 

P«™o. 

mnJiv 

^ 

MarrlBl. 

EiclHiiveotSlJll- 
bom. 

lSfi3 
18C4 
1865 
I86(i 
1867 
1868 
1869 
187(H- 
1871 

54,630.974 
24,B82,a33 
25,l)M7.182 
25,;M4,193 
25,404,7a;( 
25,527,015 
2S,76«.217 
2S,944,543 

201,225 

142,024- 
170.456 
182,74:4 
S05,2H7 

402,450 
37!),618 
452,916 
284,048 
340,912 
365, 4S6 
410,674 
377.972 

W4,I37 
938,795 

980,200 
927.3!ie 
900,416 

063,  i:m 
931,«)5 

780,164 
737,136 

746,685 
733,190 
866,866 

713,832 
773.169 

817 

8-02 
9-23 

537 
672 

7-16 
7-97 
7-28 

16-M 
16-04 
18-46 
1074 
13-44 
14-32 
16-94 
14-57 

39 -OS 
S77S 
3630 
38-67 
36-61 
35-27 
36-9S 
36-67 

51 

eattrlbated  tolhel 


IE  Butlatlcal  D^anaul  la  M. 


16  iai£ 

16  85JJ1 
16,8B3.9t 
16,935,61 


tbA  J0U1  sl^wequeEit  to  1801   i 


1 

1Mb 

!    H    11 

8.,4  1  b  2  050 

131,981 

263  062 

618  981 

111684 

233  363 

579  464 

137,120 

274.240 

602,237 

10»,R43 

211,086 

699,786 

648.390 
e50,Gr:0 
509,669 


lfl-03 

38-33 

15-46 

1570 

37-87 

14  16 

37-34 

13-26 

34  38 

12-46 
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Population  of  England,  France, 
AmmiA,  and  of  Pbussia,  in  the  middle 
of  etch  of  the  Nineteen  Yean  1853  to 


'  I  lt»6l8,810 
1S,8:»,000 

1 1S,2M»510 


•|U^«80.7O1 

'  20,119,314 
X0,Sn,O18 

SI^62S,856 

10,888,889 

121,146,151 

181,408,884 

21,en,&25 

il,M8,n3 
SS;228,S99 
Si^l.SlO 
Sl;782,812 


88.225,030 
35,010,496 
85,974,930 
88,080,364 
36,164,398 

86,236,322 
36,331.642 
36,522,404 
37,386.313 
37,521,486 

37,657,134 
37,793,278 
37,929.918 
38,067.064 
88,204,696 

38,842.818 
36,855,478 
86,985,212 


AutriA. 


31,328,874 
31,493,683 
3l,S00,676 
31,425.885 
32,063,235 

82.8«l,t!05 
82,750,697 
83,108,529 
33,399,945 
83,719,823 

23,078,067 
23.317.544 
20,876,643 
20,836,008 
20,980,636 

31,185,021 
20,217,681 
20,385,498 


FniadJL 


17,065,148 
17,183.544 
17,202,831 
17,328,539 
17,479,612 

17.739,913 
17,983,484 
18,105,757 
18,491,220 
18,711,806 

18,950,278 
19,254.649 
19,465,146 
19,543,540 
23,971,337 

24,148,510 
24.380,505 
24,636,893 
24.643,874 


loifk— iSse  Heat. 


Oats,  &o. 


I  Alcohouo  Bevxsaoes,  Beeb, 

a»MALT,  &0. 

viSaaltery  Antho/rity—PorU,  —The 
tl  Govemmeot  Board  may  by  provisional 
r  ponnanently  conatitute  any  local 
ority  whoae  diatrict  or  part  of  whose 
iet  forma  part  of  or  abuts  on  any 
of  a  port  in  England,  or  the  waters  of 
port,  or  any  conservators,  commissioners, 
her  penons  having  authority  in  or  over 
port  or  any  part  thereof  (which  local 
vritj,  conservators,  commissioners,  or 
r  penons  are  in  the  Public  Health  Act 
red  to  as  a  "  riparian  authority  "),  the 
■aaitary  authority  of  the  whole  of  such 
or  of  any  part  thereof. 
•  I«oeal  Government  Board  may  also  by 
order  pei-manently  constitute  a 
authority  for  the  whole  or  any 
ai  a  port,  by  combining  any  two  or  more 
Ian  authorities  having  jurisdiction  within 
porif  or  any  part  thereof,  and  may  pre- 
1  the  mode  of  their  joint  action ;  or  by 
ing  a  joint  board  consisting  of  representa- 
Bi€mben  of  any  two  or  more  riparian 
irities,  in  the  same  manner  as  is  by  the 
ket  provided  with  respect  to  the  forma- 
if  a  united  diatrict. 

s  Local  Government  Board  may  also  by 
Bumal  order  permanently  constitute  a 
•anitary  authority  for  any  two  or  more 
,  by  forming  a  joint  board  consibting  of 


memben  of  all  or  any  of  the  riparian  authori- 
ties having  jurisdiction  within  such  ports,  or 
any  part  thereof. 

The  Local  Government  Board  may,  if  it 
thinks  fit,  temporarily  constitute  by  order 
any  such  authority,  until  a  provisional  order 
for  its  permanent  constitution  is  confirmed 
by  Parliament,  and  may  from  time  to  time 
renew  any  such  last-meutioned  order,  and 
may  by  any  such  order  make  any  such  provi- 
/sions  as  it  is  empowered  to  make  by  provi- 
sional  order. 

Any  order  constituting  a  port  sanitary  autho- 
rity may  assign  to  such  authority  any  powen, 
rights,  duties,  capacities,  liabilities,  and  obliga- 
tions under  the  Public  Health  Act,  and  direct 
the  mode  in  which  the  expenses  of  such  autho- 
rity are  to  be  paid ;  and  where  such  order  con- 
stitutes a  joint  board  the  port  sanitary  autho- 
rity, it  may  contain  regulations  with  respect  to 
any  matters  for  which  regulations  may  be  made 
by  a  provisional  order  forming  a  united  district 
under  the  said  Act.— (P.  H.,  s.  287.) 

The  order  of  the  Local  Government  Board 
constituting  a  port  sanitary  authority  gives 
jurisdiction  over  all  waters  within  the  limits 
of  such  port,  and  also  over  the  whole  or  such 
portions  of  the  district  of  any  riparian  author- 
ity specified  in  the  order. — (P.  H.,  s.  288.) 

A  port  sanitary  authority  may,  with  the 
sanction  of  the  Local  Government  Board, 
delegate  the  exercise  of  their  powen  to  any 
riparian  authority  within  or  bordering  on  their 
district.— (P.  H.,  s.  289.) 

The  mayor,  aldermen,  and  commons  of  the 
city  of  London  are  the  port  'sanitary  authority 
of  the  port  of  London. — (P.  H.,  s.  29L)  For 
the  provisions  with  regard  to  the  expenses  of 
port  sanitary  authorities,  see  Expenses. 

A  great  many  port  sanitary  authorities  have 
now  been  constituted  in  England,  but  suffi- 
cient time  has  not  yet  elapsed  to  pronounce 
any  judgment  as  to  the  amoimt  or  the  effi- 
ciency of  the  work  done.  The  whole  of  the 
Lrish  coast  has  also  been  divided  into  districts, 
and  placed  under  the  control  of  port  nuisance 
authorities.— (Second  Annual  Report  of  Local 
Government  Board  for  Ireland,  1873-74.) 

A  very  serious  responsibility  rests  upon 
every  port  in  the  kingdom.  Each  vessel 
arriving  from  abroad  requires  to  be  most 
narrowly  examined,  for  the  history  of  the 
past  shows  that  cholera  and  other  diseases 
have  again  and  again  been  imported ;  and 
from  want  of  effective  regulations,  persons 
actually  and  evidently  labouring  under  disease 
have  been  allowed  to  land  and  infect  a  whole 
nation.  The  duty  of  every  medical  officer  of 
health  connected  with  a  port  is  to  insist  upon 
a  proper  hospital  being  erected  or  adapted,  as 
the  case  may  be,  so  that  on  the  arrival  of  an 
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iufectecl  vessel  the  sick  may  immediately  be 
isolated.  In  largo  ports  ho  should  be  pro- 
vided with  a  sufficient  staff  to  enable  a 
thorough  inspection  of  every  vessel  coming  to 
our  shores  to  be  efficiently  carried  out,  and  he 
should  therefore  have  a  small  steamer  or  other 
means  of  locomotion  at  his  disposaL  It  well 
admits  of  argument  whether  the  appointment 
of  medical  officers  of  health  to  ports  ought 
not  to  be  taken  out  of  the  hands  of  local  au- 
thorities, as  the  importation  of  cholera  is 
a  national  calamity,  and  therefore  the  neces- 
sary precaution  should  not  be  left  to  the  un- 
equal and  sometimes  unintelligent  action  of 
local  authorities. 

Port  Vnae—See  Wine. 

Post  -  Mortem  Bxaminations  —  Any 

local  authority  may  provide  and  maintain  a 
proper  place  (otherwise  than  at  a  workhouse 
or  at  a  mortuary)  for  the  reception  of  dead 
bodies,  for  the  purpose  of  undergoing  author- 
ised post-mortem  examinations. — (P.  H.,  s. 
143.)    See  Mortuaey. 

Potassium  (K  -  391 )  —A  metallic  element 
discovered  by  Sir  H.  Davy  in  1807.  Specific 
gravity,  -865 ;  fusing-poiut,  144-5°  F.  (62-5X!.) 
This  remarkable  substance  is  a  bluish-white 
metal,  which  at  the  common  temperature  of 
the  air  is  so  soft  that  it  can  easily  be  cut  by  a 
knife,  but  at  32*^  F.  it  is  crystalline  and  brittle. 
It  has  a  most  powerful  affinity  for  oxygen, 
rapidly  tarnishing  in  air,  and  decomposing 
water,  with  the  production  of  flame,  when 
thrown  upon  it. 

The  salts  of  potassium  are  very  numerous. 
They  are  all  soluble  in  water,  and  most  of 
them  are  colourless.  They  may  be  recognised 
in  a  pure  state  by  the  violet  hue  they  impart 
to  the  blowpipe  flame  when  heated  in  platinum 
wire,  by  giving  no  precipitate  either  with  sul- 
phuretted hydrogen  or  with  sulphide  of  am- 
monium, and  by  giving  a  yellow  crystalline 
precipitate  with  bichloride  of  platinum,  and  a 
white  crystalline  precipitate  with  tartaric  acid, 
when  the  latter  is  added  in  excess  to  mode- 
rately strong  neutral  or  alkaline  solutions. 
"NVe  can  only  here  notice  a  few  of  the  salts  of 
potassium. 

Potassium f  Arseniate  of  (KH2ASO4),  is  pre- 
pared with  arsenious  acid  and  nitrate  of 
potash.  It  forms  large  crystals,  which  are 
soluble -in  about  4^  parts  of  water,  and  in- 
soluble in  alcohol.  It  is  employed  medicinally, 
and  also  to  form  a  resist  paste  in  calico-print- 
ing and  in  the  manufacture  of  cobalt  blue. 
Sec  Arsenic. 

Potassium,  Carbonate  of  (KaC03),  often  con. 
tains  an  undue  quantity  of  water,  as  well  as 
silicic  acid,  sulphates,  and  chlorides.      The 


water  may  be  detected  by  the  lots  of  v(i{kt 
the  salt  suffers  when  htated;  the  dlia,bf 
adding  to  it  hydrochloric  add  in  tvm, 
evaporating  to  dryness,  and  ignitiiig  tk 
residuum  by  which  the  contaminatioii  ii  wt 
dered  insoluble.  The  sulphates  and  ehloods 
maybe  detected  by  adding  nitric  fcid  mexeea^ 
and  testing  the  liquid  with  nitrate  of  nlm 
and  chloride  of  barium.  If  the  foErmff  pro- 
duces a  white  precipitate,  a  chloride  is  pRMot; 
and  if  the  latter  does  the  lame,  the  costuuBt* 
tion  ii  a  sulphate. 

Potauium^  ChromaU  of  (K^CrOJ,  pwpuii 
from  chrome  ore,  a  natural  octahedral  dio* 
mate  of  iron  found  in  various  parts  of  Eanpi 
and  America,  and  the  bichromait  ofpfMMM 
(KsOsO?),  prepared  from  the  above,  hm 
been  extolled  by  Dr.  Angus  Smith  ta  boig 
powerful  antiseptics,  but  their  prioe  ii  te 
great  to  allow  of  their  being  largely  osplofii 

Potussium,  Cyanide  of  (KCN  orKQr),ii« 
highly  poisonous  salt,  extensively  uied  ii 
photography  and  gilding.  Accidents  ftos  ^ 
employment  are  not  uncommon.  Ic  hsi  1  ImiI 
chemical  action  upon  the  skin,  and  if  tloi  kl 
abraded  or  wounded,  it  may  be  abeoibed,  m1 
produce  serious  effects.  The  symptomi  pi^ 
duced  by  the  salt  are  the  same  ss  thoM  pt> 
duced  by  prussic  acid— 2^  grains  being  e^ 
to  50  drops  of  medicinal  prussic  seii  B 
has  been  found  as  an  impurity  is  nitid 
iron.  It  may  be  detected  by  the  toti  jKt 
viously  given  for  potassium,  and  it  f^  * 
white  precipitate  with  nitrate  of  silnr,  vUd^ 
when  dried  and  heated,  possesses  all  tbe  fi^ 
perties  of  cyanide  of  silver.  If  a  solstlois 
proto-sulphate  of  iron  is  added  to  s  lolstiii 
of  the  cyanide  of  potassium,  and  afttr  tfi^ 
tion  the  mixture  is  treated  with  dilstsd  w* 
phuric  add,  Prussian  blue  will  bs  fi** 
duced. 

Potassium,  NitraU  o/.— Saltpetre  (KN(^ 
Specific  gravity,  1*925  to  1'975. 

The  salt  occurs  as  an  efflorescenee  os  A* 
soil  in  the  £ast  Indies  and  elsewhere;  it* 
also  produced  artificially  on  the  Contisent^ 
exposing  nitrogenous  matters  mixed  wiA  * 
calcareous  earth  to  the  atmosphere.  A  oii^ 
of  calcium  is  slowly  formed,  lixiwte^  •• 
and  decomposed  by  wood  ashes,  the  ■* 
result  being  that  carbonate  of  lime  is  1^ 
cipitatcd,  and  nitrate  of  potash  renMBf" 
solution,  from  which  it  is  recowBl  V 
evaporation  and  crystallisation. 

Kitrate  of  potash  is  a  dimorphooi  sMJ 
usual  form  being  that  of  six-sided  *••■ 
prisms,  but  also  occurring  in  micwi«^*^ 
bohedra.    It  is  soluble  in  about  ^^^^ 
half  times  its  weight  of  cold  water,  *'^*rj 
of  its  weight  of  boiling  water;  ^ti"^!^ 
in  alcohol.    It  fuses  without  decoopo*"* 
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.  (339"  0.)>  ftnd  may  be  cast  into 
pruntU^  If  heated  to  redneas, 
izygen  is  expelled,  and  a  deliques- 
potassic  nitrite  is  formed;  by  a  yet 
at,  nitrogen  mixed  with  oxygen 
lah  and  peroxide  of  potash  remain- 

ial  nitre  generally  contains  chlo- 
ates,  or  calcareous  salts ;  the  first 
eied  by  its  solution  giving  a  cloudy 
pitate  with  nitrate  of  silver,  the 
chlorides  of  barium  or  calcium 
ite  precipitate,  and  the  third  by 
onmonium  giving  a  white  precipi- 

;ienio  point  of  view  saltpetre  is 
)ld  for  its  disinfectant  and  anti- 
irties;  but  it  is  employed  in  the 
riety  of  purpQses,  such  as  manu- 
Kreworks,  gunpowder,  and  nitric 
salt  has  on  several  occasions  de- 
f  but  only  when  taken  in  large 
ounce  has  proved  fataL 
ertnanganate  of  (KMnO^),  is  made 
3gether  certain  quantities  of  chlo- 
ih,  peroxide  of  manganese,  caustic 

a  small  quantity  of  water,  and 
raporating,  &c.  This  is  a  valuable 
,  but   it   possesses  no  antiseptic 

Put  into  the  foulest  waters,  it 
aost  instantaneously  all  disagree- 

and  will  quickly  deodorise  the 
re  substance.  In  sick-rooms,  &c. , 
irities  cannot  be  removed  with 
leed,  permanganate  of  potash  is 

See  Disinfectants. 
portant  salts   of   potassium    are 

potassium  (KB)  (see  Bromine), 
tassium  (KI)  (gee  Iodine),  and  the 
rri  cyanides  of  potassium.  These 
important  tests  for   Ibon,  &c, 


-The  potato  consists  of  the  tuber 
ma  an  exuberant  growth  of  a  por- 
underground  stem  of— the  Sola- 
tm,  a  plant  belonging  to  the  order 
in  order  which  furnishes  some  of 
sonous  narcotic  products  encoun- 
as  the  belladonna,  stramonium, 
1  tobacco  plants. 

totUion  of  Pie  Potato  (Patxs). 

us  matter.  2-50 

20-00 

1-04 

I  gummy  matter                .  1-09 

ter Oil 

citrates,  pbosphatei,  and 
I  of  lime,  magnesia,  potash, 

» 1-28 

7400 

100-00 


Boussingault  gives  the  average  composition 
of  the  tubers  of  the  potato  as  follows  : — 


Moist. 

Diy. 

Water 

761> 

•  •• 

Albumen 

23 

0  6 

Oily  matter 

02 

0-8 

Fibre 

0-4 

1-7 

Starch 

202 

83  8 

Salts 

10 

4  1 

100  0 


100-0 


Mineral  Conttituents  in  100  Parts  ofAih  of 
Potato. 


Potash    .... 

Soda       .... 

Magnesia 

Lime      .... 

Phosphoric  acid 

Sulphuric 

Chloride  of  potassium    . 

Chloride  of  sodium 

Carbonic  acid  ftom  the 
incineration  of  organic 
acids,  such  as  citrat^ 
malate,  tartrate,  Ac.  . 

Oxide  of  iron 

Silicate  of  alumina 


W»T. 

46  60 

•  •a 

8  70 

4-64 

13  20 

466 

8*43 


13-30 

■  •  • 

105 


60-23 

37 

4  4 

0-83 

1010 

14  67 

11-76 


The  composition  of  the  ash  is  remarkable 
for  the  great  disproportion  which  exists  be> 
tween  the  potash  and  soda  salts.  The  amount 
of  potash  is  indeed  very  large,  and  this  dis- 
proportion perhaps  affords  an  explanation  of 
the  fact  that  all  who  use  the  potato  instinc- 
tively add  salt  to  it. 

Potatoes  are  deficient  in  fat,  and  they  do 
not  contain  more  than  2^  per  cent,  of  nitro- 
genous matter,  so  that,  dietetically  speaking, 
the  potato  is  a  carbo-hydrate  or  starch  food, 
and  requires  the  addition  of  meat  and  fat  to 
render  it  a  perfect  article  of  food. 

The  potato  has  great  antiscorbutic  pro- 
perties, so  much  so  that  the  addition  of  pota- 
toes to  the  diet  has  been  found  sufficient  to 
arrest  the  prevalence  of  scurvy  in  prisons 
where  it  had  before  existed. 

Potatoes  may  be  preserved  for  a  considerable 
time  by  thoroughly  desiccating  them  in  an 
oven  or  by  steam  heat.  For  this  purpose  the 
roots,  either  raw  or  three  parts  dressed,  are 
generally  fii'st  cut  into  dice  of  above  J  inch 
square  to  facilitate  the  operation.  Under  a 
patent  granted  to  Mr.  Downes  Edwards, 
August  1840,  the  boiled  potatoes  are  mashed 
and  granulated  by  forcing  them  through  a 
perforated  plate  before  drying  them.  The 
gi'anulated  product,  beaten  up  with  a  little 
hot  milk  or  hot  water,  forms  an  excellent 
extemporaneous  dish  of  mashed  potatoes. — 
(CooLET.)  Parkes  recommends  that  slices  of 
potato  be  packed  in  sugar,  and  also  gives  the 
following  methods  for  determining  the  amount 
of  solids,  starch,  and  the  quality : — 

'*  The  solids  can  be  determined  by  taking 
the  specific  gravity  and  multiplying  it  by  a 
factor  taken  from  the  subjoined  table,  the 
result  is  the  percentage  of  solids. 
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1061-106S 16 

106U-1'.74 IS 

107.«i-10S2 20 

108»-lin4  ......  22 

110:)-n09 24 

1110-1114  ......  26 

1115-1119 27 

lll»0-1129 28 

**  If  the  starch  alone  is  to  be  determined,  de- 
duct seven  from  the  factor  and  multiply  the 
specific  gravity  by  the  number  thus  obtained ; 
the  result  is  the  percent£^e  of  starch. 

**  If  the  specific  grarity  of  the  potato  is  below 
1008,  the  quality  is  very  bad  ;  between  1068- 
1082,  the  quality  is  very  inferior;  between 
1082-1105,  the  quality  is  rather  poor ;  above 
1105,  the  quality  is  very  good ;  above  1110,  the 
quality  is  best." 

A  poisituuus  principle,  termed  solan infj  is 
snid  to  become  develoi)ed  in  the  buds  and 
shoots  of  i)otatoes  that  are  allowed  to  grow 
out  on  keeping ;  but  no  ca.se  is  recorded,  not- 
withstanding the  universal  consumption,  of 
poisonous  effects  arising  from  the  use  of  such 
potatoes. 

With  regard  to  the  cooking  of  potatoes,  the 
best  general  method  is,  without  doubt,  either 
to  bake  or  steam  them  in  their  skins.  Dr. 
Jjethcby  a.«serts  that  when  potatoes  are  peeled 
and  then  boiled,  the  loss  in  cooking  is  14  per 
cent.;  but  if  cooked  without  peeling,  it  is 
only  3  per  cent. 

The  potato  Disease.— In  the  United  States 
in  1843  a  disastrous  disease  appeared  among 
the  i>otato  crops ;  in  1844  it  had  reached 
Canada,  and  before  the  end  of  1855  it  had 
shown  itself  in  most  European  countries. 
Since  that  date  this  disease  api)ear8  to 
have  been  on  the  increase,  and  it  resists 
all  efforts  to  eradicate  it.  It  usually  ap- 
pears in  July,  August,  September,  and  Oc- 
tober, but  a  few  crops  have  been  attacked 
in  May.  A  mild  and  moist  atmosphere  ap- 
pears to  favour  the  s])read  of  this  malady, 
and  no  soil  is  exempt  from  its  attacks,  though 
Bloi)iug  well-drained  soils  are  always  the  least 
nlfectod.  An  abundance  of  manui-e,  especi- 
ally if  directly  applied,  often  corresitonds  with 
the  maximum  intensity  of  the  pla^e ;  and 
again,  the  potatoes  only  lightly  covered  by 
the  soil  have  frequently  been  those  most 
violently  attacked.  No  variety  has  been  able 
to  resist  this  disease,  though  one  or  two  have 
in  a  measure  succeeded  in  escaiting  its  influ- 
ence. It  commences  in  the  leaves  of  the 
l>Iant,  and  thence  extends  from  the  stem  to 
the  tuben.  On  the  surface  of  the  latter 
brown  spote  make  their  appearance,  penetrate 
the  fubitaiice,  and  eventually  lead  to  decay. 

Thd  diieaae  is  caused  by  a  minute  fungus 
oiUidArom^poroti^eftofM.  The  life-history, 


alarge  portion  of  which  has  long  been Inovnbf 
the  researches  of  Montague,  Berkeley,  DeBuy, 
and  others,  has  recently  been  compleled  \>j 
the  discoveries  and  investigations  of  Wccdt* 
ington  O.  Smith.    Fig.  68,  reduced  from  1 
cut  in  the  **  Gardeners*  Chronicle  "  (Jnlj  17, 
1875)  to  one  of  Mr.  Smith's  original  pipn, 
will  give  an  idea  of  the  nature  and  method  of 
reprofluction  of  the  fungus.    It  reprefottia 
very  fine  and  successful  section  of  th«leaf  of 
a  diseased  potato  highly  magnified.    A  A&n 
the  minute  hairs  always  present ;  B  B  an 
the  individual  cells  of  the  leaf.    The  fonns 
are    structures     belonging  entirely  to  tin 
healthy  plant,  whilst  the  threads  and  bo&i 
shown  at  C,  D,  £,  F,  and  G  belong  to  tk 
fungus,  the  parasite  which  preys  upontht 
plant.     The  fine  thread  at  C  is  a  continiutkt 
of  the  spawn  or  mycelium  living  inside,  and  U 
the  expense  of  the  assimilated  material c>ftbi 
leaf.     Emerging  into    the   air,   the  tlnid 
ramifies  at  the  tips  of  the  branches  and  bean 
fruit,  D  D.    These  fruits  are  termed  sm-^ 
spores,  or  conidia,  because  of  their  dut-lib 
appearance.   The  conidia  are  capable  of  gensi* 
nating  and  reproducing  the  species  jitft  ii 
the  same  way  as  a  seed.    A  second  cetbtid 
of  reproduction  of  the  peronospora  ii  uoii 
in  the  **  swarm-spores  "  E  F.     These,  vUa 
moistened  artificially,  or  in  nature  bjdevff 
rain,  set  free  fifteen  or  sixteen  bodiei  knon 
as  **  zoospores,'*  so  named  becanw  tberex* 
hibit  every  phenomenon  of  animal  aid  ipn** 
matozoa-like  life.    They  are  fund^ed  «itk 
two  lash -like   tails,   and   move  about  for 
half  an  hour  with  great  rapidity.    The  v^ 
spores  falling  upon  any  portion  of  the  plant, 
hare  an  extraordinary  power  of  instaatly 
corroding  and  boring  through  the  eeilalar 
epidermis.    When  movement  cesf  es,  the  tiib 
(cilia)  disappear,  the  zoospores  bur^t  &t  one 
end,  and  protrude  a  tube  which  develofiiRtt 
mycelium,  producing,  as  before,  the  i>if^ 
plant.    These  two  asexual  methods  <ji  rt^ 
(luction  have  long  been  known,  but  as  in  boA 
of  them  the  structures  are  fur  too  deliott  te 
withstand  the  frosts  of  winter,  it  wax  diifi<n>it 
to  account  for  its  winter  life  until  Mr.  SuA 
showed  that  the  third  mode   of  reprod** 
tion,  already  made  out  in  similar  ipecies  a 
peronosi>ora,  was  also  to  be   found  in  ^ 
potato  plant.     The    third   form  ii  a  ti* 
sexual  method,   perfectly  anal«^ai  to  tki 
reproduction  of  the  higher  flowering  pl*»* 
This  third  method  is  the  iirodactioa  of  XT 
shaped  bodies,  about    ^^^  of  an  iK^  ' 
diameter,  known  as  *'  oospores.**  Theosq*" 
are   produced    by   the   conjugation  d  t"* 
bodies  —  the  one,  the  male,  known  M  ** 
antheridium  (see  H,  fig.  6S),  and  aaalosM*  ** 
the  anther  of  a  flower ;  and  the  ocbcr  tM 


iM  (J),  tha  fiBwla,  uiBlogoiu  to 
rf  K  Bower.  Ths  uitberidiiun  and 
m  ban  be«n  ucn  in  coutaot,  and  a 
Bg  tab*  ^m  the  fomier  hai  been 
d  •Btaring  the  eogoninii].  After  fer- 
n  the  Dogouinm  dcTelope  into  the 
uteloguiu  to  the  matured  leed.  Tliis 
■ethod  oolf  appeon  to  take  place  in 
Ma  aod  decayed  parti  of  the  plant. 


J)  POT 

Tba  ooaporea  are  not  trnniparent  endnnendDr- 
ing,  bat  deoae  io  substance,  of  a  dark  brown 
colour,  and  covered  extenially  with  leticola- 
tioDa  or  warte.  "  They  are  prodaeed  from 
the  mycelium  by  the  contact  of  the  autheri- 
dium  and  the  oogoniiim  in  the  sabBtance  of 
the  decaying  plant.  They  ore  vaahed  into 
the  earth,  and  there  they  reat  till  a  certain 
■et  of  oonditioni  makei  them  germinate  in 


r  following  their  production,  Jnat  aa  a  i  deatroying  the  potato,  nnee  the  life  of  the 


liMdn 


to  life  during  the  following  apring."- 

«gll  we  nowpOHeaa  thelaatlinkinthe 
ad  know  probably  the  entire  Uitory 
lagna,  the  nnnedy  ia  not  ao  dear ;  for 
■ite  in  the  tiving  plant  can  hardly  be 
^  Mij  dMbucliTe  iganoiM  without 


and  atarta     f  angDa  ia  paaied  within  the  very  tliBuea  it 


elf. 
There  ia  one  thing,  howerer,  evident — rit, 
tliat  deatmctioD  by  Gre  of  all  diaeaaedhanlma 
would  without  doubt  check  the  dtieas*  very 
e<Tectunl1y;  that  it  would  eitingniah  it  alto- 
gether ii  doubtful,  for  it  ia  certain  that  the 
potato  plant  ia  not  the  only  one  affected  with 
the  peronoipora,  and  if  tlieraforo  tb«  whole  of 


tlie  diiuucd  potato  plant*  in  the  world  were  |  and  if  neceuar;  leixe,  pooltrj.  iSHFoilti,Il- 
deatroyed,  in  tlis  next  teason   tbs   fungua 
might  again  iavadB  the  cropi  from  other  ii  ~ 
umceoua  planti. 

Potato,  Sweet— iSc<  Batata. 

Poultry  — Poultry  usually  containa  t 
much  Dilrogenoui  matter  and  too  little  fat 
be  very  nouriahiag.     The  duck  atid  the  gno! 

ing  mattem  which  ars  not  easy  ot  digestio 
No  bird  nor  hird'i  egg  is  known  to  1ib  poiion- 
ou»,  but  some  birdi  are  rendered 
by  tlia  food  wl 


phe. 


,  tor 


ich   feea 


1  the 


Preserved  fniih  -  jwi 
jelliea,  tc. — frequently  contain  mp[«r,  ul 
in  some  cases  this  metal  haa  been  found  lobt 
present  in  large  quantities.  It  U  J'ri'rf 
either  from  the  copper  vesseli  in  "bicb  ita 
presenei  are  often  prepared,  or  bu  Im 
added  to  improve  ttie  colour  of  tli«  utiilt. 
See  COPPBH, 

FrerenUon    of    DUeaae  — Sa  Eri' 
UEwa,  La. 


buds  of  iiie  Calmla  lati/uHa,  in  North  Amc 
is  deemed  poisonout  during  the 
spring ;  and  birds  in  this  country 
fetl  on  poisoned  grain  have  produced  eerious         PrlOM— The  prieei  of  thi  priBoplF'' 
aymptonis  in  those  who  have  eaten  them.  visioDS  have  greatly  increased  iiom  liil  oi 

A  medical  ofGcer  of  health,  kc, ,  may  inspect,     foliowing  taUe  clearly  ahowi  this  ;— 

The  AvEBAOE  Peicbs  ot  CossoLa,  ot  Wheat,  ot  Heat,  andotPoTAiOwlneachrf'i' 
Twenty  years  18S2-1871. 
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FrUtm  Dleta— £te  Daniaaa, 

Privies  — It  wonld  be  well  for  tanitary 
anthoritiea  to  select,  in  every  caso,  properly- 
designed  plans  ot  privies,  and  to  enforce  by- 
laws ordering  that  no  privy  be  erected  which 
is  oonetracted  imperfectly  or  built  in  an  im- 
proper place.    A  veiy  oaeful  plan  and  apeci- 


460. 

There  is  no  privy  yet  constnettd  thsl  *>• 
Rive  satisfactory  rtsnlta  wiih  dirty  ami  tur 
less  people  ;  but  when  an  owner  pnni"  *' 
booses  with  fit  aooommodalion,  thws  ii  * 
obligation  tlien  on  the  tenant  to  keef  ilpi*' 


id«d  to.    The  ordinur  prirjr,  vith  I  ouaa  ba  nipeneded  bj  titbat  eMih-douU, 
qitattlwbMkaf  U,ihoiildmaUl  if  aa«»pit  U  pref  emd,  it  msM  be  piopei 


■nd  lure  walU  perfectly  w&tar-  i  either  famulied  with  huidlcs  or  an  i>he«I>, 
<  form*  of  piiriei  ftre  imnunerabla  :  <uul  pnt  etiMs  «p  to  an  ordlUTj  laat :  tbli  is 
it  i«  p«riu^  a  fRlvuiied  nna  pu,     smptitd  when  aaeauarj. 
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SpfcificatUm.—Tht  prirj  and  dosi-bin  to  be  bailt  ner  from  the  owner  the  expenies  iDcmRd  by 

of  4i-iQ.  brickwork,  in  wcU-ground  mortar,  of  »p-  them  in  ao  doing,  or  may  by  order  decbn  ti» 

proved  qnalitj.                         ,    .    ^      .    ..    ^  «  ■*nio  ^  ^  private  improTement  expeniei: 

Two  rows  of  4i  and  8  in.  bond  timber  to  be  built     ^,«  -j^  xuA  ^i,,^ J l„  ^i,.^^-; 

In  at  back  of  priry  for  securing  rentilating-shafts.  Provided  that  where  a  waterH:l«ek,  «itli- 

The  rentilating-shafts  to  be  T  by  4J  in.,  inside  c^o^*.  <>'  P"^  I*"  ^>^^  and  is  Med  in  eoo- 

measurement,  of  best  red  deal  boards  1  in.  thick,  mon  by  the  inmates  of  two  or  more  hoiiiei,er 

closely  put  together,  with  strong  white-lead  paint,  if  in  the  opinion  of  the  local  anthonty  i 

and  well  nailed  and  carefully  seamed  to  the  4^  and  water-closet,  earth-closet,  or  priry,  may  be  n 

3  In.  bond  timber.  rued,  they  need  not  require  the  ametobe 

Th^cse  shafts  to  hare  coats  of  boUed  tar  both  Inside  provided  for  each  honse.-(P.  H.,  «.  36.) 

'°The"lid  of  ref^e-bin  to  be  of  best  1-in.  red  deal  /ny  enactment  in  force  within  the  dirfik* 

boards,  with  two  strong  ledges  or  battens  across  ^t  any  local  authority  requiring  the  cowtiw 

them  ;  to  be  hung  with  three  strong  band  hinges  to  tion  of  a  water-closet  shall  be  deemed  to  be 

the  sides  of  the  rentilating-shafts,  and  the  making,  satisfied  by  the  construction,  with  the  tp- 

up  piece  between  the  same.    A  circular  orifice  to  be  proral  of  the  local  authority,  of  anesrth-doHt 

made  in  centre  of  lid,  between  the  battens,  10  in.  j^j  j^cal  authority  may    as  itipecti  ttj 

hi'side  a^ndVu?  ^'^  ^"^"^  ^""^  '''*''  ""^  *^"''*  ^  ^'^  ^"""^  ^  ''^^^^  "^7  earth-doset  is  imw  w* 

"a  4Vaiur3'ln.  frame,  of  red  deal,  to  be  securely  *^«^  approvid,  dUpense  with  the  wp^ 

fixed  on  top  of  the  dust-bin  as  a  seat  for  the  Ud.  water  required  by  any  contract  or  enadBM* 

A  lid  over  the  priry  seat  to  be  hinged  on  'at  the  to  be  furnished  to  any  water-closet  is  i«k 

back,  with  a  child's  seat  over  centre  of  large  one.  house,  on  suck  terms  as  may  be  scried  • 

The  larger  seat  to  be  provided  with  an  earthenware  between  such  authority  and  the  pemnpi*' 

circuUr  rim  beneath.  viding  or  required  to  provide  such  npf/t!^ 

The  earth  compartment  to  be  without  lid,  and  pro-  ^a^er 

vided  with  a  pint  scope  for  each  occupant  to  throw  .     '  ,       ,       ,,      .^_            .,          ,      __j^ 

In  a  pint  of  the  stored  dry  earth  or  dry  Lhes  through  ,  ^^  ^"^  authon^  may  themsshei  od^ 

the  seat  into  the  galvanised  iron  pail,  the  contents  ***^®  ^^  contract  with  any  person  to  uadmw 

of  which  must  be  scattered  orer  the  garden,  or  put  *  supply  of  dry  earth  or  other  deodoniH 

In  the  dust-bin,  before  the  pail  becomes  full.    A  loose  substance  to  any  house  within  thdr  dobU 

foot-block  may  be  furnished  where  there  are  young  for  the  purpose  of  any  earth-closet 

«5**"'*''«°-  The  term  "  earth-closet "  is  to  mdnde  mf 

The  dust  bin  may  be  P^^ced  at jiide  of  the  priry  if  ^^  j^^  ^^^  reception  and  deodorifttioB  d 

required.    The  floor  of  dust-hm  to  be  at  the  ground-  ^       ,        ..              ^       x    , .     .,        ..  #   l*    -i 

level,  slightly  inclined  outwards,  and  pared  with  ^fcaj  matter  constructed  to  the  satMlsdifli«« 

brick.*    (Figs.  6»-72.)  ***«  *<>cal  authority— (P.  H.,  i.  37.)   Suvt 

n^^          x'  t                                   x                             j  ClOSETS,     FACTORIES,     KuiaAHCBS,    POUB 

The   chief    provinon.  a.  to  pnvic.  and  jteoksmWs,  Soavk^jiko. 
closets  are  as  follows  : — 

It  U  not  lawful  nowly  to  erect  any  hou«>  or  p,o8«tutloil-The   prerention  of  tkii 

to  rebuild  any  house  pulled  domi  to  or  below  ^^^y,  ^^  ^„  ^^^^  ^              ^^  ^ 

tlio  ground-floor,  without  a  suflBcient  water-     xv.^  i :  i  *        -t       vt     xv      -  ^      j  a* 

1      *       -Au    1      4.                        J           u    i  *^®  legisktor,  the  philanthropist,  sad  m 

closet,  earth-closet,  or  pnvy,  and  an  ashpit,  v     •     •  -      -n/     ...    .      ,            :  ^  ■•  *_    a. 

-       •  I    1       41                1             J           •  hygienist.    Prostitutes  have  existed  froa  W 

furiuHhi'd  with  proper  doors  and  covenngs.  .        -.x-         j          .                   __i^ 

i»      ,.    ,          i,         ..       ooA     1          /T>  w  most  ancient  times  down  to  oar  owa, » • 

renalty  for  contravention,  £20  or  less.— (P.  H.,     i  v  x        •    ^/^  7. . 

.w.  v''                                                    ^          *  long  as  human  nature  is  the  same  salt uMV 

*■  if  a  house  within  the  district  of  a  local  ^  J'"*""- to  exirt.     The^pw** 

authority  appear,  to  .ucU  authority  by  the  ^^"  ^  Jd.'^/^'^d^'dMidSL  |«* 

roiwrt  of  their  surveyor  or  inspector  of  nui-  *,  *•       .           -1.1      x          .  «***"-^*«-  r 

sanccs  to  be  without  a  sufficient  water-closet,  ^^^'^^^  impos«ble,  to  ^'^J^y^^^ 

earth-closct,  or  privy,  and  an  ashpit,  furnished  f/^  P«>»titntes  every  facility  ci  iM 

..,                  ,         •      ,            •          XI,     1      1  their  manner  of  life,  as  well  as  bypuiktM 

with  proper  doors  and  coverings,  the  local  .          ..        .,        ..           .    .  ^  *T.     ^ 

Ai     -x       u  11    V         -xx           X-  inspection  to  be  able  to  isolate  sad  ts* 

authority  shall,   by  written   notice,   require  . ,  *^       ,               «  _x  ji  7^  **"•••  7T.  ^ 

.1            ^                 •        «  xu    1,              ^i.*  those  who  are  affected  by  veneNil  dJHtfib 

the  owner  or  occupier  of  the  house,  within  *  -j  xu                 x  'x.                 «»«*^ 

reasonable  time  therein  specified,  to  provide  a        tx  •    /•£    T?^  \_  P'*^?*^"*'"-         - 

.ufflcicnt  w»ter.clo«.t,  carth-clo^t,  or  privy.  .   "  "  ^^\  to  know  the  »"»«««'lf* 

and  an  aahpit.  furnished  as  afore«ud,  or  either  J?**''  ?'«»Pt  .">  *»>««>  ^^  1^  ^  * 

of  them,  J  the  ca«,  may  require.  Contagious  D.««,e.  Art.  ws  m  f««^ 

If  such  notice  i.  not  complied  with,  the  I*"'!'"',  fo' «f«»ple,  only  the  in«««*^ 

locU  authority  may.  at  the  expiration  of  the  ""^  ?P?°  ^r?*  *!w  T  ^^  *l^ISf 

..  .-   /.     .|         ..       /    .,  I  and  it  IS  evident  that  clandestine ***—*■■ 

tune  si>ecifiod  in  the  notice,  do  the  work  re-  i..  v    .     ,             ^    v^»*iww-w 

.     ,'       ,                        .  which  IS  known  to  exist  to  a  w— 

quired,  and  may  recover  m  a  summary  man-  .       mi     ,                 ,        ^  •  i 

*         * ^ ^  amount,  will  always  render  official 

•  The  «bor«»  forms  can  be  obtained  of  Knight  A  inaccurate.     The  following  table,  hffnm, 

Co. ,  00  Fleet  Street,  London.  gives  some  idea  of  London  pxostitatioi  .*- 
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I  L— Metrofolitak  Police.    Abstract  Retnro  of  the  Number  of  Bbothels  and 
Pbostitutes  in  each  Division.— (From  Acton's  work  on  ** Prostitution.**) 


'cues 
iraicTTS. 


NVMBnt  OP  BaOTHBLS  AKO  PlaCES 
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NUMBEB  OP  PaoSTITUTES 


Well 
dressed, 
living 
in  Bro- 
thels. 


10 
1 


11 


Well 

dressed, 

living  in 

Private 

Lodgings. 
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65 
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76 
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mpt  was  made  as  early  as  1352 
i  prostitution  in  London.  "  Adam 
>eroer,  and  Lord  Mayor  of  London, 
ired  an  Act  of  Parliament  that  no 
ire  should  wear  any  hood  or  attire  on 
Loept  raised  or  striped  cloth  of  divers 
Fuller's  Pisgah  Sight,  p.  253; 
ed,  p.  653);  but  the  '*  Contagious 
Lcts"  is  the  only  earnest  attempt 
by  our  Legislature  to  control  the 
'rONTAGious  Diseases  Act),  thus 
•llowing  the  example  set  for  some 
e  Continent,  where  prostitution  is 
and  regulated  by  the  State. 
«  the  prostitutes  are  divided  into 
binct  classes:  (1)  Prostitutes  who 
p  in  let  maisans  de  tolirance,  and 
lirection  of  a  woman  to  whom  they 
) ;  and  (2)  those  who  are  free,  and 
n  account  of  their  conduct  to  the 
uve  sanitary  authorities, 
le  girls  of  the  second  category,  a 
I  is  given,  having  on  it  the  sanitary 
ioh  they  are  subjected.  These  girls 
fUUs-en'CarU,  in  opposition  to  the 
» V  only  daiied  by  the  number  of 


the  house  in  which  they  live,  and  who  are 
called  fiUea  ct  numero. 

The    carte   with    which   the   former    are 
furnished  we  append. 


18S 

( Hen  are  entered  her  name,  age,  gesenl  appaazmnoe, 
(    leiidenoe.  Au. 

18    . 

First 
Fortuight. 

Signature  of 
Uedkal  Officer. 

Second 
Fortnight. 

•  Siffnatnrp  of 
Medical  Officer. 

Jan. 

Peb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

On  the  reverse  of  this  carte  are  printed  the 
following — 

OUigationt  and  Eestrictiom  imposed  on  Public 

Women. 

Public  women,  en  carte,  are  called  upon  to  present 
themselves  at  the  dispensary  for  examination,  onoe 
at  least  every  fifteen  days. 
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Thej  are  called  upon  to  exhibit  this  card  on  eTeiy 
request  of  police  officers  and  agents. 

They  are  forbidden  to  practise  the  calling  daring 
daylight,  or  to  wallc  in  the  thoroughfares  until  at 
least  half  an  hour  after  the  public  lamps  are  lighted, 
or  at  any  season  of  the  year  before  seven  o'clock,  or 
after  eleven  p  m. 

Thev  must  be  simply  and  decently  clad,  so  as  not 
to  attract  attention  by  the  richness,  striking  colours, 
or  extravagant  fashion  of  their  dress. 

They  must  irear  some  kind  of  cap  or  bonnet^  and 
not  present  themselves  bareheaded. 

They  are  ^t^iotly  forbidden  to  address  men  accom- 
panied by  femalet  or  children,  or  to  address  loud  or 
anxious  solicitations  to  any  person. 

They  may  not  under  any  pretence  whatever  ex- 
hibit themselves  at  their  windows,  which  must  be 
kept  constantly  closed  and  provided  with  curtains. 

They  are  strictly  forbidden  to  take  up  a  station  on 
the  foot-pavement,  to  form,  or  walk  together  in 
groups,  or  to  and  fro  in  a  narrow  space,  or  to  allow 
themselves  to  he  attended  or  followed  by  men. 

The  neighbourhood  of  churches  and  chapels,  within 
a  radius  of  twenty-five  yards,  the  arcades,  and  ap- 
proaches of  the  Palais  Royal,  the  Tuileries,  the 
Luxemberg,  and  the  Jardin  des  Plantes  are  inter- 
dicted. 

The  Champs  Elysdes.  the  Terrace  of  the  Invalides, 
the  exterior  of  the  Boulevards,  the  quays,  the  bridges, 
and  the  more  unfrequented  and  obscure  localities, 
are  alike  forbidden. 

They  are  especially  forbidden  to  fi'equent  public 
establishments  or  private  houses  where  clandestine 
prostitution  might  be  facilitated ;  or  to  attend  tablei 
d^koU,  reside  in  boarding-houses,  or  exercise  the 
calling  beyond  the  quarter  of  the  town  they  reside 
In. 

They  are  likewise  strictly  prohibited  flrom  sharing 
lodgings  with  a  kept  woman  or  other  girl,  or  to 
reside  in  furnished  lodgings  at  all  without  a  permit. 

Public  women  must  abstain  when  at  home  from 
anything  which  can  give  ground  for  complaints  by 
their  neighbours  or  the  passers-by. 

Those  who  may  infringe  the  above  regulations, 
resist  the  agents  of  authority,  or  give  false  names  or 
addresses,  will  Incur  penalties  proportioned  to  the 
gravity  of  the  case. 

Lts  maisons  de  tolerance  are  licensed  by  the 
police.  The  women  in  charge  of  them  are 
obliged  to  register  within  twenty-four  hours 
every  prostitute  that  presents  herself  there  aa 
a  candidate  for  admission.  Likewise  when  a 
prostitute  quits  such  a  house,  the  mistress  of 
the  house  is  obliged  to  make  a  declaration  to 
the  authorities  within  twenty -four  hours 
after  her  departure.  These  regulations  are 
rigorously  enforced.  The  brothel-keepers  have 
a  book,  divided  into  two  parts ;  the  one  des- 
tined for  the  registration  of  the  prostitutes 
under  hor  care,  the  other  for  the  registration 
of  occasional  visitors  who  only  go  to  the 
house  at  certain  hours.  Each  page  of  the  first 
division  is  divided  into  four  columns ;  the 
first  contains  the  name  and  age  of  the  woman, 
the  second  the  date  of  her  entry  into  the 
house,  the  third  indicates  the  day  on  which 


the  sanitary  visit  ia  made,  and  tiie  Uit  ii  re- 
served to  enter  the  day  of  her  deputon. 

Belgian  Begulatians,— -The  Belgian  rendi- 
tions greatly  resemble  those  in  force  in  Fiuee, 
but  there  are  some  peculiarities  whidi  n 
now  proceed  to  notice.  All  prostitntei  in  tUi 
country  are  divided  into  (1)  JUla  de  sumori 
toUriea^    called   numiroUes;    and  ^  fS» 
ipartis,  corresponding  to  the  FrenA  fik^' 
carte.    They  are  not  allowed  to  promeaids 
the   streets   after   sunset.      Women  tnder 
twenty-one  may  not  be  inscribed;  sod  th« 
medical  visitation  au  speadum  takes  pboi 
twice  a  week  by  the  divisional  suigeoni,  aid 
by  the  superintending   officer  whenerer  be 
pleases.    All  the  iparae»  and  third-dsia  j6fo 
de  maisons  are  seen  at  the  dispensrj,  and 
the  first  and  second  classes  of  the  latter  oidar 
at  their  domiciles.    The  ^rset  may  leesN 
this  privilege  by  payment  of  an  extia  61M 
per  visit. 

The  tariff  of  duties  payable  by  houei  lal 
women  is  as  follows : — 

Every  Ist-class  maimm  depat$e,  £1  ptrBootL 
M     M  „  „  lOt. 

3d  „  ,.  4a 


tt 


II 


Every  first-clasa  maison  de  d&awSejtjt 
£2,  8s.  to  £3  monthly,  according  to  the  noi* 
ber  of  its  authorised  ocoupants—fzom  lix  te 
ten— and  2s.  extra  for  each  addttional  penoi' 

Every  such  seoond-clan  honse  pajt  I61.  ii 
£1,  6s.,  for  from  three  to  seven  women,  aid 
Is.  extra  for  each  additional  female. 

Every  such  third-class  house  payi  61.  to  tS^ 
for  from  two  to  seven  women,  and  Is.  v^ 
for  each  additional  inmate. 

Every  Ist-class^IZ^  4pane payi  en  sack  UMymHwii 

****  f»  1*  «         •!* 


Upon  punctuality  for  four  sHUSMitsfiiiii 
these  payments  are  retained;  for  latwii' 
tnde  they  are  doubled. 

AU  women  who  on  ezaminalioa  Ht  ^ 
oovered  to  be  diseased,  or  to  present  ai^i** , 
picious  appearance,  are  sent  to  hos|ilal.>^ 
medical  men  are  strictly  enjoined  t» 
disioased  prostitutes   at   their  ova  h 
The  consequence  of  these  rogulatiow  ii  ^l 
syphilis  has   almost   disappeared  torn  At( 
Brussels  hospitals. 

The  following  regulations,  wbieli  ai«^| 
in  foroe,  may  be  of  interest  >-  J 

"  Every  girl  or  woman  who  shall  be  p<ii^j 
out  as  giving  herself  up  dandestioely  ^*j^{ 
of  prostitution  shall  be  summoned  to  the  ] 
office,  to  make  her  statement  and  pndieif^j 
justification  of  her  oonduet  she  nay 
The  accusation  and  report,  with  ber , 
tion,  shall  be  brought  before  the  cool 
her  registratioQ  a«  a  paUio  ]Bcsttt>^'*i 
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»,  if  appxoTed  of  bj  the  council.  In 
the  deeinon  shall  be  announced  to 
wHhin  twenty-four  hours,  through 
(f  of  police  charged  with  this  duty. 
7  girl  not  registered  who  shall  be  de- 
irttyely  practising  prostitution  shall 
Mtuitely  arrested  and  brought  before 
i#  officer,  then  to  be  interrogated. 
enoe  she  is  to  be  sent  to  the  dispen- 
be  examined  by  the  surgeon.  The 
)  if  for  the  police  to  draw  up  a  report 


on  the  circumstances  giving  rise  to  the  arrest, 
which  report  comes  before  the  oounciL 

"  Each  room,  according  to  the  police  instruc- 
tions, is  to  contain  a  bottle  holding  a  solution 
of  caustic  soda,  say  1  oz.  of  liquor  sodra  to 
1  pint  of  distilled  water ;  also  a  bottle  con- 
taining sweet  oil :  both  bottles  to  be  legibly 
labelled." 

The  following  table,  showing  the  number  of 
prostitutes  in  Brussels  in  1868,  we  take  from 
]yir.  Acton's  work  :— 


BLE  n.— Movement  of  Pbostitution  in  the  City  of  Bbussels  from  January  1  to 

December  1,  1868  (Aoton). 


idProeUtntes 

tsent,- 

mberises. 

Women  sent 
to  Hospital 
as  Tenereal 

since  the 
Ist  January. 

Approximative  Number  of 
Clandestine  Prostitutes. 

Number  of  Beds 
given  up  for 
Treatment. 

Obi<ervations. 

ISO- 

ated. 

* 

;  Total 

Regi- 
stered. 

Clande- 
stine. 

Residing 
in  Caf^ 

and 
Public- 
Houses 
reputed  to 
harbour 
Prosti- 
tutes. 

Residing 

in 
Lodgings. 

Attested 

as 
Prosti- 
tutes 
since  the 

Ist  of 
January. 

Regis- 
tered! 
Women. 

Clandes- 
tine 
Prosti- 
tutes. 

L92 

•  •• 

•  •• 

275 
18 

23 

149 
3 

1 

226*^ 

•  •  • 

2 

100 
40 

40 

150 

•  •• 

•  •• 

170 

•  •• 

•  •  • 

43 

•  •  • 

•  •• 

37 
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Schaerbcek.t 

St  Fosse-ten 
Roode.t 

L92 

316 

153 

228 

ISO 

150 

170 

43 

37 

an  MUgulationi.—ln  Berlin  it  has 
md  necessary  to  revive  the  maUons 
nee,  which  were  formerly  suppressed, 
e  governed  by  very  stringent  regula- 
nilar  to  those  in  force  in  France  and 
In  1869^1  there  were  in  Berlin 
males  strongly  suspected  of  prostitu* 
I  who  were  therefore  under  the  cen- 
»f  the  police.  In  1868  the  number  of 
d  prostitutes  subjected  to  regular 
eontrol  was  1639.  Of  these  an  ave- 
125  present  themselves  daily  for  medi- 
unation,  and  the  reports  prove  that 
mt.  of  these  are  found  to  be  infected 

ibjoined  police  form  shows  the  method 
ng  with  women  who,  though  not 
enrolled  in  the  police  lists  of  prosti- 


lakes  M  per  cent  in  eleven  months, 
hese  are  suburbs  of  Brussels. 
opolatiAn  of  Berlin,  1867,  was  702,000. 


tutes,  behave  in  such  a  manner  as  to  subject 
themselves  to  grave  suspicion : — 

BKRLiir,  18^  Juguit  1808. 
This  day  appeared,  known  by  nol)Ody,  firom 

,  age  ,  residing  at 

She  was  informed  that  she  was  strongly  suspected 
of  an  immoral  way  of  living.     She  was  forbidden— 

1.  To  entice  male  persons  to  her  lodgings  through 
words,  winks,  signs,  or  any  other  announcement 
(for  instance,  showing  a  lamp  or  light)  either  from 
the  window  or  from  the  door. 

2.  To  make  herself  conspicuous,  or  to  entice  men 
through  words,  speech,  or  signs  in  public  places,  in 
the  street,  in  squares,  or  in  the  theatre,  or  any 
other  public  buildings. 

3.  To  enter  the  lodgings  of  people  suspected  of 
being  procurers,  or  who  have  been  already  punished 
for  this  misdemeanour. 

4.  To  go  about  in  the  neighbourhood  of  barracks, 
military  buildings,  the  Park  of  Invalids,  and  any 
other  places  much  frequented  by  soldiers. 

5.  To  take  lodgings  in  the  neighbourhood  of 
churches,  schools,  and  royal  buildings,  as  well  as  to 
enter  ground-floor  habitations. 
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6.  To  go  into  the  boxes  of  the  first  range  in  anj 
theatre  except  the  pit  of  the  Royal  Theatre  and  the 
••  Krollsche  Local" 

This  ordinance  will  be  enforced  by  a  punishment 
of  up  to  foor  weeks'  police  imprisonment,  pronounced 
according  to  the  Instructions  of  Government,  dated 
2Sd  October  1807,  and  the  ordinance  of  the  26th 
December  1808. 

Public  women  in  Berlin  are  medically  ex- 
amined once  a  week. 

In  Austria  public  women  are  not  licensed, 
but  the  police  have  the  power  of  entering 
their  dwellings,  accompanied  by  one  of  the 
ix>lice  physicians,  and  if  they  are  diseased, 
compelling  them  to  go  into  hospital.  Mr. 
Wilde  says,  speaking  of  prostitution  in 
Vienna,  **the  lowest  calculation  allows  the 
number  of  public  females  in  the  capital  to  be 
15,000." 

In  Stockholm  there  are  no  regulations 
whatever,  and  according  to  Bayard  Taylor, 
it  is  the  most  licentious  city  in  Europe. 

At  Copenhagen  they  have  established  regis- 
tration, but  there  are  no  regular  licences.  They 
have  only  attempted  to  take  care  promptly 
of  those  affected  with  syphilis,  and  there  are 
no  special  houses.  Infected  women  are  to 
present  themselves  at  the  police  oflSce  within 
fifteen  days  after  contracting  the  disease. 
They  are  recompensed  for  this  compliance  by 
being  cured  secretly  and  without  cost.  If 
they  do  not  attend  when  affected,  the  law  is 
put  rigorously  in  force.  They  have  even  gone 
farther  than  this,  and  have  forced  men,  when 
affected,  to  be  taken  care  of  in  a  hospital, 
unless  they  give  some  guarantee  that  they 
will  keep  to  their  own  houses,  and  not  propa- 
gate the  disease. 

Spain,  which  was  the  first  to  legislate  on 
prostitution,  has  abandoned  it  for  two  cen- 
turies, since  Philip  IV.  suppressed  all  the 
7naisons  dt  toUrance,  and  imprisoned  the 
prostitutes.  Therefore  at  the  present  day 
the  police  do  not  interfere,  unless  the  bad 
women  in  the  public  promenades  become 
excessive  or  the  hospitals  contain  too  large 
a  number  of  venereal  cases.  It  is  not  a 
matter  of  astonishment  in  such  a  state  of 
things  to  see  outrages  on  decency  multiply ; 
and  in  a  single  year  (1843),  843  were  noticed, 
a  figure  which  is  far  from  representing  the 
actual  number.  These  indecencies  were  pun- 
ished in  a  very  light  manner,  so  that  there  is 
very  little  chance  of  seeing  them  diminish. 

In  Holland,  since  1856,  the  municipal  au- 
thority has  strictly  enforced  the  regulations 
to  which  prostitutes  are  liable,  and  the  police 
surveillance  is  very  severe.  The  following  rules 
from  the  Hamburg  regulations  are  peculiar  :— 

**  Places  other  than  authorised  brothels, 
where  meetings  between  men  and  women 
take  place  for  purpoiei  of  cohabitation  (so- 


called  abtteigequartiire),  will  not  in  future  be 
tolerated  if — 

*'  1.  The  keepen,  male  or  female,  Ixn  vi 
been  duly  registered. 

*'  2.  At  least  one  registered  girl  does Dok  lin 
there. 

*  *  3.  Any  but  registered  girls  are  oaitted,  do 
keeper,  either  of  this  or  another  lortiio  lOov 
other  girls  or  women  to  meet  id€d  li  In 
house,  under  penalty  of  heavy  pnniibnok 
or  withdrawal  of  concession  (licence).  It  ii 
ordered  that  the  girls  may  daim  (etknliie) 
for  one  visit  in  an  extra  room,  which  viit 
does  not  last  over  half  an  hour— 

*'  1st  class,  no  more  than  $1  =  4i.  7i;nd 
for  every  hour  further,  also  $1  per  hear. 

"  2d  class,  one-half. 

"  Ko  consideration  is  hereby  token  cl  anf 
further  daima  in  consequence  of  demndi 
(requests)  made  to  them  by  their  lisun. 

**  Girls  are  strictly  forbidden  to  mtm  ii 
the  guest-room. 

*<This  tariff  to  be  ported  in  all  nam,^ 
where  girls  live,  and  is  to  be  shown  ai  thi 
requert  of  each  guert. 

"  A  pubUc  girl  who  gives  henslf  (ahia^ 
herself)  in  an  .unnatural  manner  to  bus,  *» 
be  punished  with  the  heaviest  («»W 
punishments  promulgated  in  these  vf«r 
tions." 

Dance  music  u  forbidden  in  broihtU,>w 
cards  are  not  allowed.  The  girls  sre  mediaUT 
examined  twice  a  week,  and  are  taxed  it  8.^ 
or  4  marks*  each  per  month,  according  to  tw 
class  of  the  keeper  or  girls.  To  giiU  *^ 
have  to  suckle  children,  this  tax  may  to 
remitted,  according  to  cireumstaDoei.  1^ 
prices  to  be  charged  for  refreahmenti  ■ 
brothels  in  Hamburg  are  regulated  by  tto 
police.  The  keeper  of  a  licensed  booieB*' 
defray  the  cost  of  curing  any  penon  vtoM 
contamination  by  venereal  disease  inhiitoa* 
can  be  established.  The  population  of  Bi>* 
burg  in  1867  was  225,074  soula,  iw^ 
1311  military ;  and  the  number  of  regiit«* 
prostitutes  is  1076,  of  whom  aboat  130  >|* 
usually  in  hospitaL  There  is  nothing  ^  * 
the  Hamburg  regulations  which  cslli  i* 
special  remark. 

Regarding  Naples,  Acton  says,  "'^^ 
or  bordelle  of  the  capital  are  fully  rseo|»i^ 
if  not  licensed,  by  the  police,  sad  >a^ 
inspection  at  intervals  l^  underpaid  Oo*<^ 
ment  officials,  who  derive  additions  io  ^ 
income  from  the  contributions  oi  i^^ 
whom  it  is  their  supposed  duty  to  i»r*'*J 
There  are  also  in  Naples  great  nasb^" 
quasi-clandestine  prostitutes,  chiefly iJ*"* 
who  are  supported  through  theaetivi^"*^ 

•  12s.  3d.,  9s.  21,  and  fiaU 


i,  or  iHinpa,  who  opente  in  the  fre- 
)d  qnarten  of  the  town,  uid  patter 
hnm  vpedall;  with  their  offers  of 
L  Tba  low  proatitation  of  ths  town, 
aring  for  the  mott  put  to  the  deiirea 
I  milibuy  Hid  muine,  ii  gathered  to- 
in   tka   mbnrb    outside   the   Porta 

M  baan  impouibls  for  ni  here  to  enter 
tj  diienision  u  («  the  merits  of  the 
Uosa  WB  hiTa  briefly  cited,  and  those 
Mil*  (a  panne  the  subjeot  wa  would 


waUa  BliM— Employed  u  a  colonr- 
attar  in  toa,   coafsctionety,  ka.    Ste 

■rie  AoiA—See  Acn>,  Psdhbio. 

Dtj-sfaaped  little  bodies,  fouad  in  the 
rf  oieo,  sheep,  and  pig*.  Thejr  lie 
the  ■■nolenuni,  and  appear  often  not 
tate  the  mnscle.  No  iDJurioiu  effeot* 
laan  prodnced  on  man  b;  eating  these 
,  bnt  in  sheep  and  pigi  the;  produce 
d  illnass.  See  Uut. 
■•Hb  — A  peculiar  organic  principle 
in  tha  secretion*  of  the  lubmaiilkr; 


and  snblingoal  glands.  It  is  rer;  prone  U> 
putrefaction,  and  somewhat  rstemblei  todio 
albuminate.  It  is  cbsracterised  b;  its  power  of 
conTerting  itarch  into  deitrine  and  into  sugar. 
Mialhe  has  termed  thii  subatanoeantnuif  diat- 
tate,  oud  occordiug  to  him  1  port  of  ptyalin  ia 
cspahls  of  conyerting  8000  ports  of  insoluble 
•tarch  into  sugar.  It  hoi  bean  computed  that 
lie  grains  of  ptjidio  are  on  an  average  daily 
secreted  by  an  adult.     Stt  Saliva. 

Fnbllo  XnatitntkniB  —  Excluding  bar- 
racks and  her  Majesty's  ihips,  which  can  hardly 
be  classed  as  "public  inatitutions  "  in  the  ordi- 
naiy  acceptation  of  the  term,  the  following  is 
n  comparison  of  the  retami  for  1871  with 
those  of  1861  :— 


Lmistle  ssyloiu.. 


The  following  tables  exhibit  the  number  of 
penoDs  who  hare  died  at  pubUo  inititutions 
in  England  (me  Hohpitals,  &a.)  :— 


[8  registered  in  the  principal  PnBUC  Institdtiokb  of  Bkol*.vd  in  the  Tear  1871. 
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Publio  NeoeatMoies— Any  urban  autho- 
ritj  maj,  if  they  think  fit,  provide  and  main- 
tain, in  proper  and  convenient  situations, 
urinals,  water-closets,  earth-closets,  privies, 
and  ashpits,  and  other  similar  conveniences 
for  public  accommodation. 

Publio  Pleasure-Chroimdi— Any  urban 
authority  may  purchase  or  take  on  lease,  lay 
out,  plant,improve,  and  maintain,  lands  for  the 
puqiose  of  being  used  as  publio  walks  or 
pleasure-grounds,  and  may  support  or  contri- 
bute to  the  support  of  publio  walks  or  pleasure- 
grounds  provided  by  any  person  whomso- 
ever. 

Tliey  may  also  make  bylaws  for  the  regu- 
lation of  any  such  public  walk  or  pleasure- 
ground,  and  may  by  such  bylaws  provide  for 
the  removal  from  such  public  walk  or  pleasure- 
ground  of  any  person  infringing  any  such  by- 
law by  any  officer  of  the  urban  authority  or 
constable.— (P.  H.,  s.  164.) 

Public  IRTorks  XiOuib  CommLiaioiimrs 

^See  Loans. 

Puerperal  Diseases— The  disease  entered 
in  the  Registrar-General*s  returns  as  puerperal 
fever,  really  includes  almost  any  fatal  disease 
at  the  time  of  childbirth ;  for  it  is  the  custom 
of  medical  men  to  return  cases  of  urtemic 
poisoning,  puerperal  convulsions,  inflammation 
of  the  womb,  and  peritoneum,  &o. ,  as  puerperal 
fever.  Indeed  it  is  a  great  question  whether 
most  cases  of  this  fever  are  not  really  malig- 
nant forms  of  other  zymotic  diseases,  such  as 
smallpox,  scarlet  fever,  typhoid,  diphtheria. 


and  others.  All  epidemics — whether  d  ebol* 
era,  typhus,  and  smaUpox  in  our  timet,  or 
of  plague,  sweating  sickness,  and  other  pes- 
tilences of  the  past — ^have  been  attended  with 
deaths  from  childbirth  and  abortiooi;  aodit 
will  be  found  on  reference  to  the  Kegisknr'i 
returns,  that,  generally  speaking,  yean  of  mort 
fatality  from  fevers  of  the  zymotic  das  in 
always  most  fatal  to  lying-in  women.  The 
puerperal  state  would  appear  to  be  peealiaii^ 
susceptible  of  contagion,  and  too  olteD  the 
system  at  once  sinks  under  the  annlhilatiey 
influence  of  the  poison.  In  such  esM  ike 
patient  exhibits  no  chanoter  by  which  the 
disease  can  be  identified— there  if  neither 
eruption,  nor-oair  a  characteiiBtic  line  of  tee* 
perature  be  traced  by  the  physieisn  oi  the 
chart ;  convulsions  and  inaensiUlitj  sn  ikM 
present,  symptoms  belonging  to  msoy  diieeMa 

The  following  are  the  proportions  to  100,000 
births  of  cases  of  puerperal  fever  dnxiagthe 
ten  yean  1862-71:  1862,  132;  1863;  UO; 
1864,  200 ;  1865,  178 ;  1866,  162;  1867,  V»] 
1868,  162;  1869,  152;  1870,  188;  1871,181 
The  mean  annual  number  id  the  sctoal  dstii 
from  puerperal  fever  frcm  1854-71  is  114^  M 
during  the  last  ten  years  about  1200  hn 
annually  died  from  this  eause. 

To  these  the  deaths  from  childbirth  ahoaMti 
added.  This  heading  of  oourse  inefaidaB  wuj 
causes  of  death,  such  as  exhaustioD,  nptui 
of  the  uterus,  hsemorrhage,  inflammstiflOi  im 
also  puerperal  fever,  for  there  can  be  no  dosM 
a  few  cases  of  the  latter  are  returned  si  duthi 
from  childbirth.  The  connection  beiwMi 
zymotic  diseases  and  deaths  in  the  piOFSu 
state  will  be  seen  in  the  following  tsUe.^ 


Zymotic  dLseiises 
Puerperal  fever 
Childbirth     . 


I  20  years, 
1860-00. 

5086-2 

54-9 

112-8 


10  jears, 
1860-69. 


6136-7 

64-6 

1138 


10  years, 
1800-69. 


6035-6 

65-2 

111-9 


6  years,  <  6  years, 
1850-54.    1855-60. 


5234-1 

54*0 

122-6 


5039*5 

55-2 

105-0 


5  years,  I  *  f««  , 
18«O-«4.il0SMi'l 


Whatever  the  infection  of  puerperal  fever 
may  be,  there  can  be  no  doubt  of  its  great 
malignancy.  No  medical  man,  midwife,  nurse, 
or  other  person  who  has  had  aught  to  do  with 
a  woman  ill  of  real  puerperal  fever,  should 
approach,  even  for  a  moment,  a  lying-in 
woman  until  several  weeks  have  elapsed 
since  the  infection,  and  their  clothes  and 
bodies  have  been  completely  and  thoroughly 
disinfected.  If  any  one  wilfully  or  thought- 
lessly neglects  proper  precautions,  such  a  one, 
in  the  writer's  opinion,  is  morally  and  legally 
guilty  of  a  very  great  crime ;  and  it  would  be 
the  duty  of  a  health  officer,  in  such  a  case,  to 
advise  his  sanitary  authority  to  prosecute  the 
offender. 


Puerperal  Fever— Ses  PuebfdalI^ 

BEABES. 

Puleee— A  group  of  farinaoeooi  i^ 
including  beans,  peas,  and  lentils,  chartettfi" 
by  containing  a  Isj^ge  proportion  of  nitn|e^ 
matter.  All  the  important  coostitfeBli  f 
this  group  have  been  treated  of  under  vm 
respective  headings. 

Pnmpe— All  existing  pumps  iwd')'^ 
gratuitouB  supply  of  water  are  teitsd ii* 
local  authority,  by  whom  they  ars  t(>l»^ 
ia  order  and  plentifully  supplied  vith  ^ 
and  wholesome  water.    8»  WinSi 

Pnatole,   MaHgnawt  (CStorM)-^ 
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n  Bndd  &a^  called  the  attention  of 
I  medical  men  to  thia  dlBeaae,  with 
phyaioiana  on  the  Continent  had  for 
ime  been  familiar.  He  showed  that  it 
Dg  been  present  in  this  coontry  aa  an 
ie,  and  yearly  had  been  fatal  to  our  live 
The  Tariooa  names  by  which  the 
)  la  known  are  the  '*  joint  murrain," 
slack  quarter,'*  the  '*  quarter  evil,"  and 
ilood."  In  France  it  is  called  **  charbon," 
tier,*'  and  **  sang ; "  and  in  Germany 
Dilibrand." 

disaaae  ia  at  first  locaL  It  begins  in 
aa  in  man,  at  the  point  where  the  con- 
is  first  implanted  with  a  vesicle,  and  if 
isiele  is  early  destroyed  the  beast  is 
;  bat  this  is  seldom  done,  for  the  vesicle 
s  Botiee  until  too  late, 
dissaae  ia  oonmianicable  to  man  in  the 
faigwaya: — 

l|f  faiocnlation,  aa  in  the  case  of  butchers, 
r%  skinners,  &c. 

ff  meana  of  the  skin  or  hair  of  diseaaed 
.   T^rouasean,  for  example,  relates  that 

0  factories  for  working  up  horse-hair 
bid  from  Buenos  Ayres,  in  which  only 
r  fight  hands  were  employed,  no  less 
kwenty  persons  died  of  charbon  in  ten 

Dr.  Budd,  by  this  and  many  other 
sbowi  that  the  virus  when  dried  may 
its  powers  for  a  considerable  period  of 

jutanoea    have   occurred  by  which  it 

1  appear  to  have  been  caused  by  eating 
lih  of  the  diseased  animals,  and  also  by 
the  milk  or  even  butter  of  affected  cows, 
nsects  which  have  been  in  contact  with 
9diea  or  carcases  of  diseased  cattle  may 
onieate  the  infection  to  man;  and  it 
.  i4>pear  from  published  oases  that  this 
be  effected  not  alone  by  insects  with 
]g  probosces,  but  by  other  flies  implant- 
le  poison  on  the  skin  by  their  soiled 

or  feet— e.^.,  there  is  an  interesting 
ilated  by  Dr.  J.  Rogers  in  the  '*  Lancet " 
f  12, 1873,  in  which  a  lady  died  in  seven 
rom  charbon  communicated  to  her  by 
e  blue-bottle  fly  which  settled  on  her 

tjfmptonu  of  this  disease  in  man  are 
f  as  follows :  There  is  generally  a  his- 
l  infection  either  from  the  sting  of  an 
»d  insect,  the  scratch  of  an  infected 
or  otherwise.  Some  little  irritation  at 
it  of  inoculation  is  succeeded  by  a  red 
thia  in  from  twelve  to  fifteen  hours  he- 
ft vesicle,  which,  at  first  small,  grows 

then  bursts.  In  about  twenty-four 
horn  tixe  commencement,  a  small,  hard, 
iscribed,  lentil-shaped  nucleus  may  be 
t  th«  Mat  of  the  vesicle,  in  the  centre 


of  an  inflamed  areola,  on  which  form  a  num- 
ber of  vesicles  similar  to  the  first  one.  At 
first  isolated,  then  confluent,  they  contain 
lymph  of  a  most  virulent  and  contagious 
nature ;  the  part  affected  swells  considerably, 
and  rapidly  becomes  hard,  l>lack,  and  gangren- 
ous.* "Th.e  death  of  the  tissue  is  so  entire 
that  the  part  creaks  when  cut  with  a  knife  ; 
no  pain  attends  the  incisions.  Crops  of  second- 
ary vesicles  form  round  an  erysipelatous-like 
areola,  chains  of  lymphatics  become  inflamed, 
the  breath  fetid,  and  death  follows  amid  all 
the  indications  of  septic  poisoning."— (Budd.) 

There  are,  however,  non-fatal  cases,  in 
which  the  dead  parts  are  separated  from  the 
living  by  suppuration. 

To  prevent  the  propagation  of  the  disease, 
every  animal  affected  with  it,  which  is  not  seen 
in  the  very  earliest  stage,  should  be  destroyed, 
and  at  once  buried  in  lime. 

The  only  way  to  cure  the  disease  in  man  or 
animals  is  to  recognise  it  when  an  insignificant 
pimple,  and  destroy  it  with  caustic,  such  as 
potassa  fusa,  nitric  acid,  or  chloride  of  anti- 
mony. 

There  would  appear  to  be  a  kind  of  carbun- 
cle analogous  to  malignant  pustule  (possibly 
identical  with  it)  produced  by  eating  the  flesh 
of  animals  affected  with  pleuro-pneumonia. 
The  late  Dr.  Livingstone  noticed  that  in 
South  Africa  eating  such  meat  invariably  pro- 
duced the  disease,  and  the  virus  was  neither 
destroyed  by  boiling  nor  by  roasting.  It  ia 
also  certain  that  the  mortality  from  the 
disease  returned  as  carbuncle  in  the  death 
returns  has  some  connection  with  the  lung 
disease  of  cattle.  Pleuro-pneumonia  was  im- 
ported into  this  country  from  Holland  in  1842, 
and  in  the  five  years  preceding  that  time  the 
mortality  in  England  from  carbuncle  was 
scarcely  1  in  10,000  of  the  deaths.  From  1842 
to  1846  there  is  no  record  of  the  disease ;  but 
in  the  five  years  from  1846  to  1851  the  mor- 
tality rose  to  2-6  per  10,000  of  the  deaths, 
and  in  the  next  five  years  it  amounted  to  6*2 
per  10,000,  and  in  the  succeeding  five  years 
to  5*4.  This  point  is  certainly  worthy  of 
farther  investigation. 

PutrefaotiOB  —  This  term  comprehends 
certain  chemical  changes  which  spontaneously 
take  place  in  dead  animal  matter,  during  which 
offensive  gases  are  evolved.  Organic  bodies 
are  for  the  most  part  made  up  of  highly  com- 


*  On  the  14th  of  April  1864,  Dr.  Balmbert  was 
called  to  a  carter  who  had  contracted  charbon  from 
cattle  suflTering  fh>m  splenic  fever.  The  pustule  was 
removed  and  microscopically  examined  ;  it  was  dis- 
covered to  be  a  perfect  felt  of  bacteria,  and  rabbits 
fed  with  it  contracted  splenic  fever  and  communi- 
cated chai1)on  to  other  animals.— (Revue  dss  Deux 
Mondes,  November  15^  1864.) 
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plex  combinations  of  the  following  elements : 
oxygen,  hydrogen,  carbon,  nitrogen,  sulphur, 
phosphorus,  &c.  Immediately  life  ceases,  a 
general  metamorphosis  and  decomposition  of 
these  combinations  take  place,  and  they  are 
successively  reduced  to  definite  and  simple 
compounds.  This  process  is  in  principle  identi- 
cal with  fermentation  ;  in  detail,  however,  it 
is  slightly  different.  For  the  complete  decom- 
position of  an  animal  substance  the  presence 
of  warmth,  air,  and  moisture  is  requisite ;  and 
this  change  civn  only  be  prevented  by  reduction 
of  temperature,  exclusion  of  atmospheric 
air,  and  the  abstraction  of  moisture.  Thus 
on  the  acrid,  dry,  sandy  deserts  of  Egypt 
bodies  of  dead  animals  are  reduced  to  a  fine 
powder  and  buried ;  and  deep  in  the  frozen 
snows  of  Siberia  antediluvian  elephants  have 
been  discovered  in  an  edible  condition. 

Putrefaction  is  said  to  be  rapid  at  10°  C. 
(50°  F.)  under  water,  but  in  the  air  the  same 
rapidity  is  not  attained  till  25°  C.  (77"  F.) 

Animal  matters  much  more  readily  putrefy 
than  vegetable  matters. 

The  products  of  the  decomposition  of  these 
two  substances  are  shown  in  the  following 
statement  taken  from  M.  Girardin's  ^*  Lefons 
de  Chimie,"  tome  ii.  :-r- 

Products  of  the  Decomposition  of  Animal  Mattert. 

Carbonic  acid. 
Garburetted  hydrogen. 
Nitrogen  in  large  quantity. 
Sulphuretted  hydrogen. 
Phosphoretted  hydrogen. 
Ammonia. 
Water. 
Acetic  acid. 

Earthy  residue  considerable,  containing  carbon, 
salts  of  ammonia,  Sic. 

Proiluctt  of  the  Decomposition  of  Vegetable  Matters, 
Carbonic  acid. 
Nitrogen,  traces. 
Water. 
Acetic  acid. 
Oily  substances. 
Black  residue,  in  which  carbon  predominates. 

This  process  docs  not  begin  to  manifest  it- 
self in  the  dead  body  until  after  the  cessation 
of  cadaveric  rigidity,  and  generally  about  the 
third  day.  The  abdomen  and  chest,  face, 
neck,  and  legs,  are  the  parts  of  the  body  which 
first  show  signs  of  decomposition  having  begun, 
the  arms  being  attacked  last.  Putrefaction 
takes  place  with  variable  rapidity,  and  bodies 
have  been  found  in  an  advanced  state  of  de- 
composition in  the  short  period  of  sixteen 
hours  after  death,  while  in  other  cases  the 
process  has  been  greatly  protracted. 

Schroder  (Liebig's  AnnaL,  cix.  35,  and  cxviL 
273)  has  shown  that  any  organic  liquid  may 
be  prevented  from  fermenting  or  putrefying  if 
it  be  heated  under  pressure  to  about  266°  F. 
(130°  C),  then  transferred  to  a  flask  and 
boiled,  the  mouth  of  the  flask  being  plugged 


whilst  boiling  with  a  pellet  of  cotton  wool 
In  this  way  he  preserved,  during  a  hot  ran* 
mer,  various  liquids,  including  freshly-boiled 
wort,  blood,  white  of  egg,  whey,  urine,  brotk, 
and  milk  ;  but  when  i^terwards  the  plug  d 
cotton  was  withdrawn,  the  liquids  liegaa  to 
undergo  decomposition.      He  snppoeet  that 
the  spores  of  some  oi^ganism  must  find  aceea 
to  the  substance  in  order  to  set  up  the  pro* 
cess  of  decomposition.    By  a  tempentvre  of 
260°  any  such  spores  which  the  liquid  itidf 
might  contain  are  effectually  destroyed,  and 
as  the  air  is  filttred  through  the  cotton  befoi 
it  reaches  the  interior  of  the  flasks,  none  of 
these  orgsnic    germs  can  afterwardi  ohtais 
access  to  the  body  under  expeiimeni 

Putrid  emanations  have  from  the  esi&it 
times  been  believed  to  be  capable  of  prodndoi 
injurious  effects  on  the  human  syiteoL  Is 
the  Bible  we  read  of  the  great  care  takes  to 
disinfect  or  clean  vessels  in  which  sny  pstad 
matter  may  have  been,  and  in  Rome  mesisni 
were  adopted  for  the  efficient  deaniingol^ 
sewers  and  streets  of  that  dty.  **llie  poet* 
took  care  that  all  sewers  should  be  deuiad 
and  repaired  for  the  health  of  the  citinHi 
because  uncleanscd  or  unreiMdred  leffCB 
threaten  a  pestilential  atmosphere,  and  an 
dangerous. **-(Dige»ta  Just.,  lib.  43,  tit tt) 
It  was  also  forbidden  to  throw  refuse  on  ^ 
roads.— (lb.,  tit  9.)  Galen  beHevedthst dad 
bodies  left  on  )>attle-fields,  &&,  ocesaioMd 
pestilential  fevers ;  and  St.  Augustine  nlilii 
that  a  quantity  of  drowned  locusts  thick 
had  been  cast  upon  the  shore  by  the  seitttd 
which  there  putrefied,  occasioned  a  cniel  aid 
disastrous  plague.  In  more  modem  tix* 
Forestus  was  eyewitness  to  a  plsgneetta* 
by  the  accumulation  of  dead  bodies ;  sad  hi 
also  speaks  of  a  malignant  fever  wfaidi  iF 
pea  red  at  Egmont  in  Northern  HoQum))  un 
which  arose  from  the  putrefaction  of  the 
body  of  a  large  whale  left  on  the  bsak.  A 
similar  case  is  recorded  by  Amln:ose  m 
which  occurred  on  the  Tuscan  sh(»ei,aBda 
pestilential  fever  which  ravaged  Vemee  ■ 
the  time  of  the  former  authority  is  ascribed  If 
him  to  have  been  produced  by  the  pntrrfa«*M* 
on  that  part  of  the  Adriatic  of  a  small  apeoii 
of  fish;  an  observation  repeated  by  Jess  W« 
in  his  relation  of  the  malignant  epidemieff** 
which  happened  at  Cork  Island  in  1731,  vhs* 
they  slew  annually  more  than  120,000  benii 
for  the  use  of  the  fleet.  Rogers  doei>» 
hesitate  to  class  among  the  most  at"" 
causes  of  infection  the  emanations  from  Ixf* 
slaughter-houses,  and  those  arising  from  refa* 
matter  left  to  putrefy  in  the  streeto;  w 
the  eminently  practical  observations  o'  •■• 
sagacious  Pringle  clearly  indicate  at  eniy  •J 
the  pemicioofl  effects  which  are  pfodoeed  vj 
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e  patrefactioii  of  animal  Bubstanoes.  The 
vkf  of  Ambrose  Par^  offer  facts  not  less 
Mluire  on  the  danger  of  putrescent  exhala- 
»&.  We  read  there  that  in  Agenois  there 
enilfid  in  1562  a  pestilential  fever  which 
•vifed  a  oirole  of  ten  leagues,  and  which 
ti  esnsed  by  putrid  animal  yapour  arising 
nm  a  pit  in  the  Chiteau  de  Pern,  into  which 
id  been  thrown,  many  months  before,  several 
Md  bodies.  In  excavating  beneath  the  Paris 
teieh  of  St.  Eustache,  it  was  found  necesBary 
ioplsee  a  number  of  the  bodies  in  a  sort  of 
MDarvhich  was  situated  under  the  church, 
isd  which  for  some  time  had  not  been  opened, 
haw  ehildren  attending  the  church  were  at- 
tHked  by  an  illness,  and  the  same  symptoms 
(mt&ted  themselves  in  many  adults— viz., 
ibNirad  respiration,  the  mind  confused,  pal- 
l>Mion  of  the  heart,  and  in  some  cases  con- 
lUvs  movements  of  the  arms  and  legs.  The 
M  Hosier  relates  that  in  the  year  17G0 
■■M  penons  living  at  Marseilles  opened,  in 
kpbee  where  in  1720  a  large  number  of  bodies 
Mdbeen  buried,  trenches  for  the  purpose  of 
^intiBg  trees.  Scarcely  had  they  taken  out 
Ms  than  a  few  spadefuls  of  earth,  when 
tivw  of  the  workmen  were  immediately  suf  • 
ImM,  and  could  not  be  revived!  Both 
Kttttaeni  and  Haguenot  relate  cases  in 
>Udi  penons  descending  into  vaults,  &c., 
iivs  lost  their  lives.  These  fatal  effects  they 
■Bibe  to  putrid  emanations,  but  they  were 
■vbibly  due  to  the  presence  of  carbonic  acid 
P  ia  the  air.  Many  instances  in  which 
I^KVi^igers  have  been  attacked  by  serious 
y^ptoms  after  exhuming  a  body  are  on 
*tMd,  and  there  can  be  no  doubt  that  putrid 
*ttttions  occasionally  have  caused  death. 
^Mrid  vapours,  although  dissolved  in  water, 
n  lone  the  less  hurtful ;  and  we  know  of 
Hn  tiian  one  instance  of  the  general  sickness 
f  ftfiinily  being  traced  to  the  presence  of  the 
*dy  (tf  a  rat  or  bird  in  a  state  of  decomposi- 
^  in  the  cistern.  In  one  case  a  man  fell 
1^  aeesspool,  and  although  he  only  remained 
^  H  for  a  few  moments,  death  ensued  in 
*i  than  twenty-four  hours.  Indeed,  there 
*ft  be  no  reasonable  doubt  of  the  extreme 
iBgtr  of  putrid  substances,  when  confined 
■BBsll  places,  such  as  dissecting-rooms,  cess- 
^  kc  When  putrid  matters  are  intro- 
oed  into  the  circulatory  system,  fatal  effects 
ibediately  follow.— (Gaspard.  )  The  blood 
Hmes  very  thin,  due,  according  to  Audral 
Vairet^  to  diminution  of  fibrine  and  increase 
free  sJkali.  Ridcke  imagines  that  putrid 
tours  act  by  making  a  strong  impression  on 
'  organs  of  sense ;  but  it  is  probable  that 
y  are  absorbed,  for  it  has  often  been 
ieed  that  for  some  days  after  attending 
^ut-mortem  examination,  all  the  secretions 


of  the  operator  are  charged  with  the  charac- 
teristic odour. 

From  the  foregoing  remarks  it  will  be  appa- 
rent that  a  medical  officer  of  health  would  be 
justified  in  condemning  as  a  nuisance  putres- 
cent carcases  exposed  near  the  public  highway. 
For  instance,  bodies  of  horses  hung  up  near 
kennels  as  food  for  the  dogs,  &c. 

Many  authorities  have  contended  that 
putrid  emanations  are  harmless,  and  in  sup- 
port of  this  view  Parent-Duch&telet  draws 
attention  to  the  fact  that  the  rate  of  mor- 
tality amongst  knackers,  nightmen,  grave- 
diggers,  sewer-men,  &c.,  is  not  above  the  ave- 
rage. Thackrah  states  that  sewer-men  are  not 
subject  to  any  particular  complaint,  and  are 
not  short  -  lived.  From  an  inquiry  recently 
instituted,  it  would  appear  that  the  London 
sewer-men  are  not  as  a  class  unhealthy,  and 
that  those  employed  in  Liverpool  also  enjoy 
good  health. 

From  Parent-Duch&telet's  observations  we 
learn  that  there  are  some  men  so  affected  by 
the  air  of  sewers  that  they  can  never  work  in 
them,  but  those  who  remain  suffer  at  first 
only  from  a  little  ophthalmia  and  lumbago, 
which  usually  soon  pass  off.  The  air  of 
sewers  has,  however,  been  found  to  greatly 
aggravate  venereal  diseases;  and  those  who 
persist  in  working  with  the  disease  on  them 
inevitably  perish.  Labourers  employed  in 
removing  putrid  fish  to  be  used  as  manure 
suffer  no  inconvenience,  and  emanations  from 
the  ordinary  stable-manure  heaps  act.  Parent- 
Duch&telet  is  persuaded,  as  air-purifiers. 

Another  fact  cited  to  support  the  view  that 
vapours  arising  from  decaying  animal  matters, 
&c.,  are  inoffensive,  is  that  in  1844  4000  dead 
horses  were  left  for  twelve  days  exposed 
to  excessive  heat  on  the  battle-field  of  Paris 
without  any  injurious  effects  following,  either 
to  the  inhabitants  of  the  surrounding  district 
or  to  the  rag-dealers,  knackers,  &c,  who 
prowled  about  the  ground ;  and  it  is  worthy 
of  note  that  when  the  odour  given  off  by  the 
river  Thames  was  highly  offensive,  the  death- 
rate  of  London  was  remarkably  low. 

Regarding  the  general  effect  of  putrid 
emanations  nothing  very  definite  can  be  de- 
clared, all  depending  on  the  mode  of  putrefac- 
tion, nature  of  emanation,  degree  of  concen- 
tration, and  the  amount  of  resistance  the 
individual  organism  is  capable  of  offering  to 
their  attacks.  Evidence  is  certainly  adverse 
to  the  belief  that  putrefying  organic  matter  is 
capable  of  originating  epidemics,  and  in  the 
words  of  a  recent  writer  we  may  say,  **  with- 
out attempting  to  examine  this  matter  care- 
fully, the  residt  here  would  seem  to  be,  that 
whilst  the  decomposition  of  organised  beings 
after  death  produces  gases  and  vapours  that 
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are  opposed  to  health,  these  gases  or  vapoors 
are  incapable  of  originating,  although  they 
may  be  capable  of  feeding,  some  of  those  dis- 
eases, such  as  cholera  or  plague,  which  have 
been  observed  at  all  times  to  come  from  a 
warmer  climate.  There  must,  however,  be 
some  first  origin  of  these  diseases,  and  we 
cannot  prove  that  the  first  origin  might  not 
take  place  in  our  climate,  although  it  seems 
probable  that  it  requires  a  warmer  sun  and  a 
richer  vegetation  than  is  to  be  found  in  the 
north.  This,  however,  is  sufficiently  made 
out,  that  when  these  diseases  do  come  amongst 
us,  they  take  root  with  most  effect  in  those 


places  where  decomposing  animil  matter  ii 
found.  If  we  were  to  suppose  a  seed  0!  diieue 
planted  in  a  rich  fertile  soil  of  decomponsg 
matter,  we  should  give  a  pretty  fair  deierip- 
tion  of  the  fostering  effect  of  impurity  on 
disease.  It  would,  in  fact,  appear  ai  if  tb« 
putrid  matter  itself  took  the  diwaie  isd 
transferred  it  to  the  living." 


Putrid^ 

TION. 


—  See  Pcnzrie- 


Putrid  Maligmiat  Fertr  (HuiHiX, 
1739)— See  Feteb,  Typhus. 


Q. 


Qnaraiittn»— This  name  is  derived  from 
the  period  of  forty  days,  which  was  the  ancient 
quarantine.  It  probably,  as  Hecker  remarks, 
had  a  medical  origin,  **  for  the  fortieth  day, 
according  to  the  most  ancient  notions,  has 
always  been  regarded  as  the  last  of  ardent 
diseases,  and  the  limit  of  separation  between 
these  and  those  which  are  chronic.  It  was 
the  custom  to  subject  lying  -  in  women  for 
forty  days  to  a  more  exact  superintendence. 
There  was  a  good  deal  also  said  in  medical 
works  of  forty  days'  epochs  in  the  formation 
of  the  foetus,  not  to  mention  that  the  alchy- 
mists  expected  more  durable  revolutions  in 
forty  days,  which  period  they  called  the 
philosophical  tnonth.  This  period  being  gene- 
rally held  to  prevail  in  natural  processes,  it 
appeared  reasonable  to  assume,  and  legally  to 
establish  it,  as  that  required  for  the  develop' 
ment  of  latent  principles  of  contagion,  since 
public  regulations  cannot  dispense  with  de- 
cbions  of  this  kind,  even  though  they  should 
not  be  wholly  justified  by  the  nature  of  the  case. 
Great  stress  has  also  been  laid  on  theological 
and  legal  grounds,  which  were  certainly  of 
greater  weight  in  the  fifteenth  century  than  in 
modem  times,  such  as  the  forty  days*  duration 
of  the  Flood  ;  the  forty  days'  sojourn  of  Moses 
on  Mount  Sinai;  our  Saviour's  fast  for  the 
same  length  of  time  in  the  wilderness ;  lastly, 
what  is  called  the  Saxon  term,  which  lasts  for 
forty  days,"  &c  —  (H£CKEB,  The  Black 
Death.) 

It  would  be  tedious  to  enumerate  the  yarious 
regulations  and  restrictions,  all  more  or  less 
vexatious,  which  the  Governments  of  Spain, 
Portugal,  Greece,  and  Turkey  still  enforce  in 
the  matter  of  quarantine. 

It  ial  felt  both  at  home  and  abroad  that 


some  restrictions  are  absolutely  neetauT 
to  prevent  contagion  being  imported  froncsi 
country  to  another,  but  the  great  dificsMf 
is  to  obtain  this  protection  so  as  Mareel7t> 
impede  trade,  and  only  really  to  istsfM 
with  individual  liberty.  The  anxiety  of  tbi 
European  Govemmenta  to  obtain  ioim  n^ 
good  regulations  is  evineed  from  the  fact  ^ 
since  1866  no  less  than  four  International  Siii' 
tary  Oonferences  have  been  held;  thelsittB* 
was  in  1873  at  Yiexuia,  at  which  aresi^tMi 
was  carried  by  a  large  majority,  in  favoir  > 
abolishing  quarantine  r^iolations  in  Bonpi* 
rivers,  but  it  was  decided  to  oontiniit  tki 
system  by  sea. 

In  England  we  enforce  a  kind  of  qoMtv^ 
only  in  cases  of  ships  coming  from  isfc^ 
ports ;  in  such  a  case  a  port  sanitaiy  intiMiB^ 
has  considerable  power. 

The  systematic  inapeetion  of  vtssalt-iD''' 
ing  those  among  the  crew  and  paaaengfn*^ 
are  well  to  go  on  shore,  but  enfordif  v 
removal  of  the  sick  to  a  special  hoqatiHi 
perhaps  the  only  really  practical  metfB* 
that  can  be  enforced  in  oirdinary  eai*  " 
however,  there  should  be  a  serious  ootbiw 
among  the  crew  or  jMtfsengers,  then  ieB<^ 
of  the  whole  to  a  proper  place  of  det»^ 
while  the  ship  is  fumigated,  4u>^^^^  . 
unloaded,  submitting  the  passengers  to  a  ibi^ 
isolation  and  surveillance  for  a  aumbtf" 
days,  based  upon  known  periods  of  ia^^ 
tion,  would  be,  if  carried  out,  good  maasei* 
Every  case  should  be  judged  by  a  pat*** 
tary  authority  according  to  its  meiiti. 

The  following  are  aome  of  the  rcfditi*' 
which  may  be  put  in  force : — 

By  an  order  in  Council,  July  29,  l^,^'* 
lawful  for  a  lanitaxy  authority,  havisf  r*** 
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believe  that  any  ship  amTiDg  in  its  diBtriot 
m«  from  a  plaee  infected  with  oholent,  to 
it  and  examine  the  ihip  before  it  enters 
sport. 

Art  3  provides  that  the  master  of  a  cholera- 
feeted  ship,  or  one  that  has  even  been  ex- 
■ed  to  the  infection  of  cholera,  is  to  moor, 
ehor,  or  place  her  in  such  position  as  from 
ae  to  time  the  sanitary  authority  shall 
neet 

All  4  provides  that  no  person  shall  land 
>m  any  such  ship  until  after  the  examina- 
a. 

Ari  5  provides  for  the  proper  examination 
all  persons  on  board  by  a  legally-qualilied 
edieal  practitioner,  and  permits  those  not 
Aering  from  cholera  to  land  immediately. 
Another  order  in  Council,  August  3,  1874, 
npowsTS  any  customhouse  officer,  or  other 
ttion  having  authority  from  the  Commis- 
OBsn  or  Board  of  Customs,  at  any  time 
iim  the  nuisance  authority  shall  visit  and 
ttnine  the  ship,  to  detain  the  ship. 
''No  person  shall,  after  such  detention, 
■dbom  the  ship,  and  the  officer  shall  forth- 
ithgive  notice  of  the  detention,  and  of  the 
mi  thereof,  to  the  proper  nuisance  (local) 
■fluaity;  and  the  detention  shall  cease  as 
Mt  u  the  nuisance  authority  shall  visit  and 
naiiie  the  ship,  or  at  the  expiration  of 
ivlff  hours  after  notice  shall  have  been 
ivvtto  such  nuisance  authority.** 
^another  order  in  Council,  August  5, 1871, 
>M8ter  of  a  vessel  in  which  cholera  has 
dM  18  not  allowed  to  bring  his  vessel  into 
»t  until  he  has  destroyed  the  infected 
•thti  and  bedding. 

Ike  Local  Government  Board  have  now 
kytztennva  powers  with  regard  to  regula- 
■■i  respecting  vessels  when  any  part  of 
^^aad  is  threatened  with  any  infections 
tease,  and  therefore  they  may,  if  they  think 
» Mifoiree  quarantine  where  necessary.  The 
kbAet,  however,  regulating  quarantine  is 
»(Khof  Geo.  lY.  c  78,  and  vessels  haviog 
board  any  person  affected  with  a  danger- 
I  or  infectious  disorder  are  to  be  deemed 
thin  iU  provisions.— (P.  H.,  Schedule  V. 
rt  UL)  There  is  also  power  under  the 
lilie  Health  Act  for  the  justices  to  miti- 
ie,  if  they  think  right,  the  penalties  im- 
led  under  6  Geo.  IV.  c.  78.  See  Choleba, 
famoua  Diseases,  &c. 

Wirfnn  (C«>Hj4NsOj) — Found  principally 
the  bark  of  Cinchona  officinalis^  and  in 
4  CaUMaya  bark,  more  especially  in  that 
n  Bolivia. 

n  this  article  the  testa  for  the  purity  of 
nine,  and  the  effects  produced  upon  the 
ckmen  employed  in  its  manufacture,  can 


alone  be  considered,  its  medicinal  properties 
not  falling  within  the  scope  of  this  work. 

The  assay  of  cinchona  barks  for  the  purpose 
of  ascertaining  the  percentage  of  quinine  pre- 
sent may  be  thus  conducted:  "One  hundred 
grains  of  the  bark  are  reduced  to  powder,  and 
thoroughly  exhausted  by  maceration  and 
percolation,  with  water  acidulated  with 
hydrochloric  acid.  To  this  solution  subaee- 
tate  of  lead  is  added  until  all  the  colouring 
matter  is  removed,  care  being  taken  to  keep 
the  fluid  acid.  The  precipitate  is  removed  by 
filtration,  and  to  the  filtrate  caustic  potash, 
enough  to  redissolve  the  precipitate  which  is 
at  first  formed,  is  added,  and  the  solution  then 
well  shaken  with  successive  qaantities  of 
ether,  until  a  drop  of  the  ether  eva][)orated  to 
dryness  yields  no  perceptible  residue.  The 
ethereal  solutions  are  then  evaporated  to  dry- 
ness, and  the  residue,  which  consists  of  nearly 
pure  quinine,  and  should  be  readily  aoluble  in 
dilute  sulphuric  acid,  is  weighed,  and  in  this 
case  should  not  be  less  than  two  grains.*'  For 
pale  and  red  barks  chloroform  should  be  sub- 
stituted for  ether  in  the  process. 

Sulphate  of  quinine  is  often  found  adul- 
terated with  sulphates  of  cinchonine,  quini- 
dine,  and  cinchonidine,  salicine,  sugar  of 
milk,  cane<sugar,  mannite,  starch,  and  stearic 
acid ;  and  with  the  following  inorganic  sub- 
stances :  sulphate  of  lime,  chalk,  magnesia, 
and  boracic  acid.  These  latter,  except  boracio 
acid,  may  be  easily  detected  by  their  not  dis- 
solving in  alcohol,  by  heating  the  suspected 
salt  on  a  piece  of  platinum  foil,  where  it 
leaves  an  ash,  the  nature  of  which  can  be  as- 
certained  by  the  ordinary  tests.  Cinchonine, 
cinchonidine,  and  quinine  can  be  separated  by 
their  different  solubilities  in  water,  alcohol, 
and  ether.  Salicine  may  be  detected  by  the 
blood-red  colour  produced  by  sulphuric  acid  ; 
the  sugars,  by  the  solution  of  the  salt  after 
the  precipitation  of  the  alkaloids  by  means  of 
an  alkali  being  sweet,  and  by  Trommer's  test ; 
starch,  by  its  striking  blue  with  iodine ;  and 
boracio  acid,  if  present,  by  its  giving  to  its 
alcoholic  solution  the  property  of  imparting 
a  green  tinge  to  flame. 

The  British  Pharmacopoeia  gives  the  follow- 
ing quantitative  test :  10  grains  with  10  min- 
ims of  diluted  sulphuric  acid  and  half  a  fluid 
ounce  of  water  form  a  perfect  solution,  from 
which  ammonia  throws  down  a  perfect  pre- 
cipitate. This  redissolves  on  agitation  of  the 
whole  with  half  a  fluid  ounce  of  pure  ether, 
without  the  production  of  any  crystalline 
matter  floating  on  the  lower  of  the  two  strata 
into  which  the  agitated  fluid  separates  on 
rest  Crystals,  if  present,  consist  of  quinidine, 
which  is  very  slightly  soluble  in  ether.  The 
upper  stratum  of  fluid,  if  eatirely  removed  bj 
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a  pipette  and  evaporated,  leaves  a  white 
residue,  which  when  dried  in  the  air  without 
heat  weighs  8*5  grains. 

Solutions  of  quinine  or  its  salts  in  acidulated 
water  exhibit  the  following  reactions : — 

Ammonia,  potassa  and  the  alkaline  carbon- 
ates give  white  pulverulent  precipitates,  sol- 
uble in  ammonia  in  excess.  If  recently-pre- 
pared chlorine  be  added  to  it,  and  then 
ammonia,  an  emerald-green  oolour  is  deve- 
loped. If  a  concentrated  solution  of  ferro- 
cyanide  of  potassium  be  added  after  the 
chlorine  instead  of  ammonia,  a  dark  red 
colour  is  produced.  If  caustic  potassa  be 
used  instead  of  ammonia,  the  solution  acquires 
a  lulphur-yellow  colour. 

**  The  best  test,  however,  for  quinine  is  the 
formation  of  its  iodosulphate,  the  so-called 
herapathite.  For  this  purpose  the  quinine  is 
dissolved  in  ten  parts  of  proof -spirit  acidulated 
with  one-twentieth  part  of  sulphuric  acid,  and 
to  this  solution  an  alcoholic  solution  of  iodine 
is  carefully  added,  and  the  liquid  in  the  mean- 
while stirred  with  a  glass  rod.  There  appears 
either  immediately  or  after  some  minutes  a 
black  precipitate  of  iodosulphate  of  quinine, 
which  if  redissolved  in  boiling  proof-spirit 
forms  in  cooling  the  beautiful  crystals  of 
herapathite.  A  hundred  parts  of  this  hera- 
pathite, if  dried  on  a  water-bath,  represent 
66*5  parts  of  pure  quinine." 

Quinine  is  distinguished  from  both  oincho- 
nine  and  quinidine  by  its  comparatively  free 
solubility  in  ether;  the  last  of  these  being 
very  sparingly  soluble,  and  the  other  wholly 
insoluble  in  that  menstruum. 

According  to  Chevallier,  the  workmen  em- 
ployed in  the  manufacture  of  sulphate  of 
quinine  are  subject  to  a  skin  disease,  and  no 
means  for  preventing  this  has  yet  been  dis- 
covered. It  appears  to  attack  not  only  the 
workmen  actually  engaged  in  the  preparation, 
but  also  those  employed  in  or  near  the  factory, 
and  the  sober  are  as  liable  to  it  as  the  intem- 
perate. 

M.   Zimmer,  a   quinine    manufacturer   of 


Frankfort,  has  observed  that  the  men  «m* 
ployed  in  the  powdering  of  the  cincboosbiric 
are  subject  to  a  particular  kind  of  feter,  vbiek 
he  terms  cinchona  fever.  Both  itstemcBti, 
however,  that  men  working  at  this  iodutiy 
are  subject  to  a  fever  and  to  a  skin  diMue, 
have  been  denied  by  several  writers. 

Quinine  destroys  vibrionie  life,  sod  is  t 
weak  disinfectant. 

QuInOA  (Chenopodium  Qutnoa).  -  This 
plant  belongs  to  the  order  ChenopotUaeta,  and 
although  scarcely  known  in  this  coontr;,  it 
forms  the  principal  food  of  the  inhibituts  of 
Chili  and  Peru,  on  the  high  tablelands  d 
which  countries  it  grows  at  an  eleTstiflOcf 
13,000  feet  above  the  level  of  the  les. 

Mr.  Johnson  has  described  two  virietiei,tiM 
sweet  and  bitter,  both  of  which  are  vny 
nutritious,  approaching,  as  will  be  leen  bjtke 
following  analysis,  oatmeal  in  chemical  eon- 
position.  The  starch  grains  are  said  to  bi 
the  smallest  known,  and  the  meal  can  oolyte 
made  into  cakes. 

AncUytii  o/Quinoa  (YocLCOt.) 

dmd  at  sua  F.  ''"^ 


Nitrogenous  matter   . 

22^ 

1) 

Starch 

66  80 

00 

Fatty  matter 

674 

5 

Vegetable  fibre  . 

9-63 

M« 

Ash     ...        . 

6-05 

•« 

Water 

••• 

K 

Qnonmi— A  quorum  of  an  urbtn  m^ 
authority  is  -one-third  of  the  full  nunbor  d 
members,  but  in  no  case  is  a  larger  qoon* 
than  seven  members  required.  No  act  of  i 
rural  sanitary  authority  ii  valid  wolem  tkiM 
members  are  present  and  agree.  If  t^nt 
members  are  present,  and  they  do  not  mb* 
cur  on  any  particular  question,  the  qneitioB 
is  not  settled. — (ConsoL  Order,  1847,  aitids 
38.) 

The  quorum  of  a  committee  or  joint  Imsi* 
consists  of  such  number  of  membera  uaFf** 
scribed  by  the  authority  appointing  sncheea* 
mittee  or  joint  board,  but  if  no  nnnbirH 
prescribed  it  consists  of  three  members 


Xv. 


Xiabbit — The  Leput  eunieulm  (Linn.)  of 
the  Cuvian  order  Rodentia,  The  rabbit  when 
young  is  a  light  and  wholesome  article  of 
food ;  it  is  easily  digested,  but  its  nutritive 
value  ii  impaired  by  its  containing  a  large 
quautity  of  water  and  too  little  fat.  In  March 


1873,  at  the  suggestion  of  the  '*Lane^'ll<^ 
H.  C.  Bartlett  undertook  an  analysii  of  tki 

flesh  of  the  rabbit.  He  purchased  for  9i>  ^ 
three  Ostend  rabbits,  weighing  1  Ih.  7  * 
139  grains,  1  lb.  9  os.  349  grains,  sod  1|^ 
12  01.  266  gndni  (avoiidttpoii) 
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I  the  tibue  and  metatarsal  bones 
sd  o£F  as  containing  no  practi- 
of  flesh,  and  the  eyes  being  but 
1  were  also  extracted.  *' These  por- 
ta, fur,  skin,  and  eyes  are  there- 
in Bartlett,  **  a  complete  loss,  and 
ill  be  seen,  niore  than  three-quar- 
ounce  per  rabbit.    The  flesh  was 


then  carefully  dissected  from  the  bones  and 
cartilages,  and  comprised  muscular  flesh,  in- 
cluding a  small  quantity  of  adipose  tissue, 
liver,  and  heart,  the  kidneys  and  surround- 
ing fat  being  removed  previous  to  ship- 
ment." 

The   following   shows   the   result  of   the 
analysis  (Lancet,  March  29, 1873)  :— 


Composition  of  Rabbit's  Flesh  (Bartlett). 


Rabbit 

No.  1. 

Grains. 


id  syntonine 


extract,  including  salts 

xtract, 

>hosphates   . 


t) 


rtion    .        .        .        . 
1  gelatine  from  stewing  bones 
!.,  dissected  out  and  stewed 
aes,  fur,  and  eyes  thrown  away 


5,982 
1,143 
302 
240 
276 
106 
102 
16 

8,167 
215 

1,501 
318 


Rabbit 

No.  2. 

Grains. 

Rabbit 

No.  3. 

Grains. 

Ayenge 
Grains. 

1   Percent- 
ape. 
Grains. 

6,623 
1,247 
335 
272 
305 
119 
108 
19 

7,315 
1,393 
350 
345 
340 
135 
125 
25 

6,640* 
1,261 
329 
286 
307 
120 
112 
20 

73-17 
13  90 
3-63 
315 
3-38 
1-32 
1-23 
0-22 

9,028 
232 

1,674 
352 

10,029 

251 

1,854 

382 

9,075 
233 

}  2,027 

100-00 

2  06 

f   17-88 

\  waste 

11,286 

12.516 

11,335 

• « • 

i  of  rabbit  resembles  veal  more 
her  butcher's  meat  {see  Veal),  and 
I  are  identical  with  the  ordinary 
D  camis  Liebig." 

ibbits,  especiaUy  those  fed  for  the 
itain  a  larger  quantity  of  fat  than 
«nd ;  but  since  bacon,  &c.,  can 
mrchased  at  about  the  same  price 
he  paucity  of  fat  is  not  a  matter 
portance. 

it — **  Rackrent"  means  rent  which 
than  two-thirds  of  the  full  net 
e  of  the  property  out  of  which  the 
and  the  full  net  annual  value  is 
»  the  rent  at  which  the  property 
nably  be  expected  to  let  from  year 
9  from  all  usual  tenant's  rates  and 
tithe  commutation  rentcharge  (if 
educting  therefrom  the  probable 
ual  cost  of  the  repairs,  insurance, 
Kpenses  (if  any)  necessary  to  main- 
me  in  a  state  to  command  such 
L,  s.  4.) 

{BapJianus  sativus)  —The  radish  is 
Dhina,  but  it  has  for  many  years 
kted  in  this  country.  Eaten,  as  it 
I,  raw,  it  is  very  indigestible,  and 
ivoided  by  the  delicate.  In  com- 
-esembles  the  carrot. 

f  Siailons,  Railways— The 


hygienic  and  general  arrangements  of  railway 
stations  should  earnestly  engage  the  attention 
of  all  sanitary  bodies.  It  must  be  remem- 
bered that  it  is  here  that  the  first  importation 
of  disease  may  take  place;  hence  the  necessity, 
when  serioiis  epidemics  are  expected  —  e.g., 
cholera — to  obtain  early  information  from  the 
railway  oflScials  of  any  persons  taken  ill  in  the 
train. 

Many,  nay,  most  of  the  waiting-rooms  at 
the  smaller  stations  —  especially  those  for 
ladies— are  nothing  more  nor  less  than  centres 
for  the  propagation  of  typhoid  fever.  At  one 
end  there  is  a  door  directly  leading  to  a  water- 
closet,  without  the  intervention  of  a  lobby; 
and  there  is  generally  a  most  unpleasant 
effluvia,  owing  to  the  trap  being  neither  ven- 
tilated nor  the  pan  disinfected.  The  water- 
closets  attached  to  waiting-rooms  should  be  a 
separate  building,  connected  with  the  station 
by  a  covered  way ;  with  either  cross  ventila- 
tion, or  the  roof  of  the  covered  way  simply 
supported  by  pillars. 

Every  station  should  be  visited  at  least 
once  a  quarter  by  the  sanitary  officials. 

Besides  the  deficiencies  in  the  waiting-room 
closets,  there  are  the  urinals,  which,  through 
negligence  of  the  company's  servants,  are  fre- 
quently foul ;  although  it  must  be  said  that 
the  male  lavatories  are,  generally  speaking, 
better  placed  than,  and  not  so  objectionable 
as.  the  others. 
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Railway  atationB  are  also  fertile  producers 
of  colds  and  oomglis.  The  rooms  are  frequently 
insufficiently  warmed  in  the  winter  months ; 
and  the  s}'stem  of  ventilation  heing  one  of 
-open  doors  and  windows,  cold  draughts  are 
unavoidable;  and  such  draughts  cause  the 
more  injury,  since  the  very  x)ersons  who  have 
to  wait  the  longest  are  those  who  have  used 
the  utmost  personal  exertion  to  catch  a  train, 
and  just  missing,  sit  down  reeking  with  per- 
spiration. 

The  companies  are  liberal  in  their  ex- 
penditure in  the  larger  stations,  but  it  has 
been  in  most  cases  an  expenditure  without 
the  requisite  knowledge  of  sanitary  construc- 
tion, the  convenience  of  the  officials  and  the 
general  architecture  having  been  thought  of 
before  health,  which— so  long  as  the  public 
do  not  die  on  the  platform— little  concerns 
the  railway  companies. 

With  regard  to  railways,  accidents  appear  to 
increase  ;  and  it  is  only  by  a  sound  and  care- 
ful legislation — enforcing  a  useful,  practical, 
and  uniform  system  of  signalling,  pushing  on  of 
traffic,  and  management  on  every  line  through- 
out the  United  Kingdom— that  the  bulk  of 
accidents  will  be  prevented. 

In  1870  the  deaths  connected  with  railways 
were  861;  in  1871,  1042. 

Whilst  it  is  to  be  remembered  that  a  part 
of  this  increase  is  due  to  the  annual  extension 
of  railways,  the  fact  is  also  not  to  be  lost 
light  of,  that  at  least  90  per  cent,  of  the  deaths 
are  preventable  by  common  care  on  the  part 
of  individuals,  and  better  regulatiouB  on  the 
part  of  companies. 

The   details   of   these   accidents  were 
follows : — 


Bun  over  on  the  line"* 

Fall  ftom  carriage  or  engine 

Collision      .... 

Carriage  off  rail,  &c.  . 

Explosion  of  boiler,  Ac. 

Machinery  of  locomotive  engine 

Crushed       .... 

Fall  of  heavy  substances  on 

Fall  of  earth 

Fall  from  railway  bridge 

Other  deaths,  manner  not  stated, 
or  otherwise  than  the  above 
causes 


as 


18T0. 

1871, 

639 

700 

40 

40 

24 

24 

6 

11 

1 

1 

•  •• 

1 

181 

175 

20 

12 

2 

•  •• 

1 

•  •a 

08 

78 

861 

1042 

I— In  the  different  manuals  relating  to 
public  health,  it  appears  to  have  been  over- 
looked that  an  indirect  but  valuable  knowledge 
of  the  sanitary  condition  of  a  place  may  be 
obtained  by  analysing  the  rain  falling  there. 
The  cold  rain  falling  from  the  distant  cloud 
condenses  the  emanations  from  man  and 
animals,  the  acid  emitted  from  manufactories, 
and  the  various  impurities  from  other  sources, 
and  washes  them  down  to  earth.  An  analysis 
of  the  air  is  tedious,  requires  special  practice 


and  much  time.  It  is,  then,  our  opinioo,  tbit 
for  health  puriwses,  indirect  methods  of  ueer- 
taining  the  purity  of  air  are  best ;  it  ii  indeed 
a  question  whether  if  an  analysis  of  the  nia, 
combined  with  estimation  of  the  esiboiiie  vai. 
of  a  place,  is  not  superior  in  a  hygienic  point 
of  view  to  a  correct  determinaticm  of  oxygn 
and  nitrogen.  Health  officers  who  wish  to 
follow  out  this  can  readily  get  the  sssiituee 
of  observers  of  the  rainfall,  a  great  numlxr 
of  whom  are  in  every  county  in  England  and 
Wales  ;  their  addresses  can  be  obtained  by  con- 
sulting Symons'  "British  Kainfall."  Thenin 
should  be  collected  in  a  clean  glass  bottb, 
furnished  with  a  large  glass  funnel  The  quo* 
tity  collected  should  at  least  be  a  p^> 
something  can,  however,  be  done  bytskiBg 
great  care  with  1500  or  2000  cubic  oentiffletiet 
(1^  or  2  litres). 

The  analysis  of  th'e  rain-water  is  eonda(ied 
on  precisely  the  same  principlei  ai  yftSDr 
Analtsis,  which  see. 

The  main   differences  betwteo  nis  ^ 
common  water  are,  generaUy  ipetkiBg,  ^ 
very  small  residue,  the  high  anunanii,  ^ 
small  amount  of  chlorides  and  folphates,  eos- 
tained  in  the  former.    The  most  impoiiut^  • 
all  these  are  the  free  and  albuminoid  tiniDoois 
and  the  sulphuric  acid ;  the  amonnt  of  wt 
latter  Angus  Smith  calls  ^'ameafoieof^ 
sewage  of  the  air."    In  his  valosUe  w^  ^ 
Air  and  Bain  many  umIuI  tables  will  befoni^ 
from  which  the  following  ue  extntfied:'- 

Table  L — AmmoniiL 


Rain  obtained  from — 
Yalentia,  Ireland 
Scotland,  sea-coast  country  plaoee 
(west) 
Inland 

aea-coast,  average 
„        aea-coast  (out) 
England,  inland 

„        sea-coast  (weit) 
Ckrman  specimens 
London,  1800. 
Scotland,  towns  (Glasgoir  not  in 

eluded) 
St.  Helens 
Runcorn 
EngUnd,  towns 
Liverpool 
Manchester,  1860    . 

„       1869-70,  aversge 
„        1870      . 
Glasgow  .... 


)i 


0-m 

04M 
0»3i 
i1» 

!«:• 

1411 
Siil 

m 

4«» 

4«l 
ilM 

isrs 


Table  IL— Averages.    AlbiimiBoid 
Ammonia. 

AlbomiBcii 


Rain  obtained  from — 
Ireland,  Valentia  .... 
Scotland,  inland  country  places  . 
sea-ooast  coont^  (yrtat) 
„  „       avenge 

tt  »  M         («^) 

England,  inland     .... 
German  q>ecimens 


»> 


riM 

01M 

rifl 
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&At' 


BLB  IL — Cimtinued, 

Jdhuvainold  AmmooU. 
Part*  per  MllUoo. 

0159 

0190 

9 0*205 

nu  (Glasgow  not  included)  0212 
0214 

1869  and  I870»  ayerage  0*251 

1870  ....  0*285 
0*300 

r«OMt  country  place  (west)  0*400 

—Averages.    Sulphario  Acid 
(SolphAtes). 

.  Snlpborio  Add 

(6a]ph«t«0). 

GmiM  p«r  Fiurti  per 

GaUon.  MilUoo. 

firoin— 

land  conntiy  \ 

0-1444  2-00 

entia    .        .        0  1911  2-73 
a-coast  coun- 

(wcst)  .                0-2629  3-61 
land  country 

0-3865  5-52 
^•«oast  country, 

east  and  west       03947  564 
a-coast  (west) 

0*4116  6*88 
a-coast  coun- 

(east)    .                0  5366  7*66 

irerpool         .        0  8004  1143 

clmens                  11481  16  40 
irns  (Qlasgow 

ed)                .        11553  16  50 

9    .         .        .         14345  20-49 

near  Lirerpool     1-6210  2316 

1-6537  23-62 

lernuuay               2  0417  29  17 

2-3232  33*19 

rns        .        .        2-3088  3427 

2  7714  89  69 

1809     .                2-9163  4166 

i-Tyne  .                31111  44*44 

arerage  of 

870        .        .        3  1378  44-82 

1870     .        .        3-3593  47-99 

4-yl39  70-19 

Ui-work         .        61310  73  30 

Averages.    Hydrochloric  Acid 
((Chlorides). 

Hydroohloric  Add 

(Chlorides). 

OnUiM  per  Part*  per 

O&ilou.  Million. 

from — 

.      0-0681  0-97 

cimen  for  1869     0-0872  1  25 

:imcns    .              0  0919  131 

Urerpool             02217  8  17 
land   country 

0  2357  3-37 

Ji.work  .              0-2380  8  40 
land   country 

.      0-2795  8  99 

1870                      0-4055  5-79 
irerage  of  1869 

0*4086  6  88 
ms  (Qlasgow 

id)          .              0*4102  5*86 

1869                       0-4118  5*88 

i-Tyne    .        .      0  6678  8  11 

rns.        .        .      0-6093  870 

0-6282  8-97 

.      0-6670  9*58 

0-7110  10  18 
r^coast  country 

places  fwest)        0*8600  1228 
srage  of  east 

.       •       *     0^19  .12-59 


Table  IV.—ConUmtxd, 


Hrdrodhlaite  Add  (Ohloridea 


Rain  •btalned  firom— 

Runcorn 

Waterloo,  near  Liver- 
pool .... 

Ireland,  Talentia 

England,  sea  -  coast 
country  place  (west, 
only  one)  . 


Gndnspar 
OflUon. 

1*8028 

2-5550 
84067 


8-9308 


iJOhlo 
Parte  par 

MUUon. 

2574 

88  50 
48-67 


66-15 


Early  in  1874,  tbrougb  the  kindness  of 
different  rain  observers,  the  author  was  able 
to  analyse  most  of  the  rainfall  of  North 
Devon.  The  result  is  here  appended  merely 
to  show  the  value  to  health  ofiScers  of  this 
method  of  investigation. 

Table  V. 


Welcomb 
Meshaw  .    . 
Rose  Ash 
South  Molton 
Bideford .     . 
Torrington . 
Barnstaple  . 
Ilfracombe  . 


CD     fi^ 


001287 
00*0181 
11*4448 
10-1520 
010870 
11-4488 
06-1804 
06  4656 


Mi 


010 
2-50 
8-50 
0-60 
016 
2  00 
0  15 
0*15 


0075 
0066 
0085 
0-040 
7-000 
0*070 
12-080 
0-080 


815 
0-45 
0-90 
1-66 
2-30 
0-60 
0-66 
8-22 


'Welcom}>  is  on  the  sea-coast.  The  rain  was 
collected  from  a  very  clean  glass  conservatory 
roof  belonging  to  a  residence  situated  at  a 
considerable  height.  There  are  no  houses  near. 
It  shows  a  very  pure  rain  as  to  organic  matter. 
The  chlorides  are  high,  from  the  proximity  of 
the  sea. 

Meshaw  and  Rose  Ash  are  country  places, 
the  rest  are  towns;  of  these  Bideford  and 
Barnstaple  show  a  very  high  figure  for  organic 
matter.  The  sulphuric  acid  in  none  of  them 
is  very  high.  See  Climate,  Rainfall,  Rain- 
Gauoe,  Water,  Analysis  op. 

Rainfall— Of  all  atmospheric  phenomena 
rain  is  the  most  uncertain,  both  as  regards 
frequency  and  the  amount  which  falls  in  a 
given  time.  In  many  parts  of  the  world  rain 
rarely  or  ever  falls,  whilst  in  others  it  rains 
almost  every  day.  The  "  rainless"  regions  of 
the  earth,  as  they  have  been  termed,  are  the 
coast  of  Peru,  the  great  valley  of  the  rivers 
Columbia  and  Colorado  in  North  America, 
the  Sahara  in  Africa,  and  the  desert  of  Gobi 
in  Asia.  In  Chiloe  and  Patagonia  rain  is  con> 
stant. 

In  calculating  the  rainfall  by  means  of  the 
rain-gauge,  it  has  been  found  that  less  rain  is 
collected  if  the  gauge  be  high  above  the  ground 
than  if  it  be  level  with  it.  Professor  Phillips 
found  the  rainfall  at  York  for  twelve  months, 
during  the  year  1833-34,  to  be  14*%  inches 
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at  213  feet  teiii  the  ground,  19*85  incbea  at 
44  feet,  and  95^  inches  on  the  ground.* 

An  cxtensiye  leriet  of  observationt  1ms  been 
conducted  by  Colonel  Ward,  with  the  view  of 
ascertaining  the  quantity  of  rain  collected 
at  different  heights  from  the  ground.  The 
following  is  the  relative  rainfall  at  different 
times  for  the  four  years  1864-67 :  on  a  level 
with  the  ground,  1*07  inch  ;  at  a  height  of  2 
inches,  1*05;  6  inches,  1*01;  1  foot,  1;  2 
feet,  -99 ;  3  feet,  *d8 ;  5  feet,  96;  10  feet,  -95; 
and  20  feet,  '94.  Obsenrations  at  Oastleton 
give  at  1  foot,  1  inch ;  at  5  feet,  *96 ;  and 
for  20  feet,  "90.  R.  Chrimes's  observations  at 
Botherbam,  during  1866-67,  give  the  follow- 
ing amounts :  at  1  foot,  1  inch ;  5  feet,  *94 ; 
10  feet,  '91;  15  feet,  *90;  20  feet,  '89;  and 
25  feet,  '88. 

Wherever  the  experiment  has  been  tried 
the  quantity  of  rain  collected  has  always  been 
greatest  at  the  lowest  levels.  According  to 
Sergeant  Arnold  of  the  Army  Hospital  Corps, 
this  is  merely  the  effect  of  wind ;  and  he  says 
that  when  the  upper  rain-gauge  is  inclined  at 
a  certain  angle  with  the  wind,  there  is  as 
much  rain  above  as  below. 

The  following  exhibits  the  average  annual 
rainfall  in  different  parts  of  the  world: 

InebM. 
Barmah,  Southern  .  180*0  to  220 

Barbadoes         ....        M'Oto   58 
Cherrapongee    ....      0000 

Cevlon 880  to   70 

Ohlna,  with  soath-west  monsoon     00*0 
Canada,  Lower.  86*010  40 

„       Upper .  .  81*6 

Gibraltar,  mean  of  seventy  years    82*8   . 

„        greatest  amount      .       75*8 

„        lowest  amount  161 

Guiana,  BritUh        .       .       .100*0 

IlTDlA— 

Calcutta         ....  50-8  , 

Madras 50*0 

Bombay 72*7 

Benoal  Pruidency — 

Dlnspore  .        .  81*1 

Berhampore  .  49*8 

Benares      ....  87*4    ' 

Ghazeepore  41*4  i 

Aslmghur  ....  40*0 

Agra 27*9 

Delhi 25*1 

Meerut       ....  18*0 

Punjab       ....  5tf-6 
Madras  Pretidenqf'- 

Bellary       ....  21*7 

Bangalore  .        .       .       .  25  0 

Triohincpoly  .  80*0 

Secunderabad     .       .       .  84  0 
Bombay  PreHdeney — 

Bolgaum  61*5 

Poonah       .  27*6 

Neemuch    .       .        .       .  34*1 

Kamptee    .  41*3 

Jamaica,  In  the  plains  .  60'Oto  ro 

Bfalabar coast    ....  1300 to  160 

Malta 82-0 

Montreal   .....  86*0  to   44 

Trinidad 60'Oto    70 

The  rainfall  in  different  parts  of  England  in 
the  yMX  1873  wiUbe  Men  from  the  following  :— 


Allenheads 

Barnstaple 

Cockermouth 

Cariiale 

Guernsey 

Gloucester 

Hull        «  ...» 

Helston 

Llandudno 

London,  Camden  Town 

North  Shields         .... 

Nottingham 

Norwich 

Oxford 

Osborne  

Koyal  Observatory 

Truro 

Taunton 

Worthing 

The  average  mean  nlnfsll  of  Eta 
Wales  Mr.  Symons  estimates  to  be 
As  every  inch  of  rain  falling  on 
space  supplies  22,622  gallons  of  v 
arrive  at  the  immense  total  of 
millions  of  gallons  of  water,  vl 
average   of    years   falls  on  the 
the  feet  of  the  population,  ezdii 
deposition  of  dew,  which  forms  bo 
nor  unimportant  item  in  the  vsk 
of   the   country." — (Bailit  DbR 
Rain-Oauoe. 

Baln-Oavge— This  is  an  inifc 
estimating  in  inches  the  rsinfi 
particular  part.  If  we  say  the  ni 
inch,  we  mean  that  rain  has  faOsi 
deptJi  on  any  given  area— say,  a  i 
of  surface. 

It  is  quite  possible  to  use  for  i! 
of  ascertaining  the  amount  of  rain 
locality  almost  any  kind  of  open 
then  to  measure  the  rain  thus  eoE 
common  druggist's  ounee  meason 
being  equal  to  1733  oubio  inehe 
method  is  of  course  not  of  great  aoi 
it  is  far  preferable  to  use  a  regubz 
most  simple  form  of  which,  know 
ing*s,  is  a  metallic  cylinder,  from  ' 
of  which  is  a  glass  tube  divided  J 
and  parts  of  an  inch.  This  tube  i 
temally  at  the  side,  and  simple  in 
the  gauge  indicates  the  amonnt  of  i 
At  the  top  of  the  cylinder  u  a  fu 
vent  evaporation,  and  there  is  a  i 
the  bottom  in  order  to  empty  it  wl 

The  best  forms  of  gauges  are,  ho« 
made  of  metal,  and  with  which  agU 
divided  into  fractions  of  an  inch  ai 
The  rain  collected  is  poured  into  tl 
and  the  amount  read  off  and  enter 
varieties  of  gauges  are  furnished  i 
the  height  of  the  float  marking  tl 
of  liquid,  and  othen  are  self-iegiit 
whatever  form  of  gauge  is  sebeto 
some  importanoo  that  tlit  diasMtv 


(483) 


toomall  nor  too  large.  Gauges  1  or  2  inches 
in  diameter  register  too  little,  and  on  the 
otiiflr  hand  there  is  no  practical  advantage  in 
a  diameter  of  8  inches  being  exceeded.  It 
nay  be  safely  said  that  any  diameter  between 
4  lod  8  inches  will  give  equally  good  results, 
€aUrit  paribus, 

Ilie  following  are  suggestions  for  securing 
vnifonnity  of  practice  among  rainfall  ob- 
■■▼eis,  drawn  up  by  G.  J.  Symons,  Esq., 

1. 8ite.-^A  ra!D  gauge  shoald  not  be  set  on  a  slope 
•r  terrace,  bot  on  a  IctcI  piece  of  ground,  at  a  dis. 
taaea  from  shrubs,  trees,  walls,  and  buildings— at 
tkt  nrj  least  u  many  feet  flrom  their  base  as  they 
Ml  is  height  Tall-growing  flowers,  vegetablea,  and 
*■*•§  Most  be  kept  away  flpom  the  gauges.  If  a 
I^Mtsthly  dear  site  cannot  be  obtained,  shelter  is 
Mit  oidarable  from  north-west,  north,  and  eaat  ; 
ha  w  from  south,  south-east,  and  west,  and  not 
il  aB  ttfwt  Ibuth-west  or  north-east. 

1  OMtfftH^et.— Old-established  gauges  should  not 
**  Bond,  nor  their  registxation  discontinued,  until 
*t  leait  two  years  after  a  new  one  has  been  in 
*l>ttioB,  otherwise  the  continuity  of  the  register 
*ttbairrepBrsbIy  destroyed.  Both  the  old  and  the 
2**Mcs  must  be  registered  at  the  same  time,  and 
*■*  molts  recorded  for  comparison. 

^  XcNf.— The  fhnnel  of  a  rain-gauge  must  be  set 
WU  larel,  and  so  firmly  fixed  that  it  will  remain  so 
*  ^  of  any  gale  of  wind  or  ordinary  ciroum- 
J^etL  Its  correctness  in  this  respect  should  be 
<iiM  from  time  to  time. 

1  ^stoM.— The  ftinnel  of  gauges  newly  placed 
^yUbe  1  foot  above  grsss.  Information  respect- 
^  kdght  above  sea-level  may  be  obtained  from 
J^.  Byaaons,  Ssq.,    04   Camden   Square,  N.W. 


4  Mutt. — If  the  mnnel  of  a  Japanned  gauge  be- 
^'iMaao  oxidised  as  to  retain  the  rain  in  its  pores, 
'^  thresteas  to  become  rusty,  it  should  have  a  coat 
'|M  tar  or  Japan  black,  or  a  fresh  funnel  of  sine  or 
HHer  ahould  be  provided. 

C  Float-Oauifet. — If  the  mesauring-rod  is  detached 
^  the  float,  it  should  never  be  left  in  the  gauge  ; 
t  It  is  attached  to  the  float,  it  should  be  pegged  or 
*d  down,  and  only  allowed  to  rise  to  its  proper 
NMsB  at  the  time  of  reading.  To  allow  for  the 
<i||ht  of  the  float  and  rod,  these  gauges  are  gene- 
>lly  so  constructed  as  to  show  0  only  when  a  small 
ftsoBt  of  water  is  left  in  them.  Care  must  always 
t  taken  to  set  the  rod  to  the  sero  or  0. 
T.  Ckn  and  Bottle  Gauges. — The  measuring-glass 
Qadd  always  be  held  upright.  The  reading  Is  to  be 
ksa  addway  b^ween  the  two  apparent  surfaces  of 
a  water. 

1  TiwM  of  Remdino.—mtxo  A.M.  daily ;  if  taken 
^  aaonthly,  then  9  a.m.  on  Ist. 
I.  l>aU<^f  Entry. — The  amount  measured  at  9  a.m. 

aoy  day  is  to  be  set  against  the  previous  one ; 
aaase  the  amount  registered  at9  a.m.  of,  say,  17th, 
llalas  the  Call  during  fifteen  hours  of  the  16th  and 
lynine  hours  of  the  17th.  (This  rule  has  been 
Nwed  by  the  meteorological  societies  of  England 
t  SeollaDd,  cannot  be  altered,  and  is  particularly 
feMCoded  to  the  notioe'of  observers.) 
-t.  ifode  <2f  Brntrj/.^IL  less  than  one-tenth  ('10) 


has  fallen,  the  cipher  must  alwsfi  be  prefixed ;  thus, 
if  UiA  measure  is  full  up  to  the  MMBth  line,  it  must 
be  enlired  as  *07— that  Is,  no  inches,  no  tenths,  and 
seven-lnmdredths.  For  the  sake  of  clearness,  it  has 
been  found  necessary  to  lay  down  an  invariable  rule 
that  there  shall  always  be  two  figures  to  the  right  of 
the  decimal  point.  If  there  be  only  one  figure,  as  in 
the  case  of  one-tenth  of  on  inch  (usually  written  '1), 
a  cipher  must  be  added,  making  it  10.  Neglect  of 
thia  rule  causes  much  inconvenience.  All  columns 
should  be  cast  twice— otico  up  and  once  down— so 
as  to  avoid  the  same  error  being  made  twice.  When 
there  is  no  rain,  a  line  should  be  drawn  rather  than 
ciphers  inserted. 

11.  Caution. —The  amount  should  always  be  writ- 
ten down  before  the  water  is  thrown  away. 

12.  Small  QuantUiei.—Tho  unit  of  measurement 
being  -01,  observers  whose  gauges  are  sufliciently 
delicate  to  show  less  than  that,  are,  if  the  amount  is 
under  005,  to  throw  It  away ;  if  it  is  -005  to  -010  in- 
elusive,  they  are  not  to  enter  it  as  -01. 

13.  .Abfenee.— Every  observer  should  train  some 
one  as  an  assistant ;  but  where  this  is  not  possible, 
inatructions  ahould  be  given  that  the  gauge  should 
be  emptied  at  9  a.m.  on  the  ist  of  the  month,  and 
the  water  botUed,  labelled,  and  tIghUy  corked,  to 
await  the  observer's  return. 

14.  Heavy  Rains.— Wtxtn  very  heavy  rains  occur, 
It  is  desirable  to  measure  immediately  on  their  ter> 
minatlon ;  and  it  will  be  found  a  safe  plan,  after 
measuring,  to  return  the  water  to  the  gauge,  so  that 
the  morning  registration  will  not  be  interfered  with. 
Of  course,  if  there  is  the  slightest  doubt  as  to  the 
gauge  holding  aU  that  falls,  it  must  be  empUed,  the 
amount  \>t\ug  previously  written  down. 

15.  Snow. — In  snow  three  methods  may  be  adopted. 
It  is  well  to  try  them  all.  (1.)  Melt  what  is  caught 
in  the  funnel  by  adding  to  the  snow  a  previously- 
ascertained  quantity  of  warm  water,  and  then  deduct- 
ing this  quantity  fh>m  the  total  measurement,  enter 
the  residue  as  rain.  (2.)  Select  a  place  where  the 
snow  has  not  drifted,  invert  the  funnel,  and  turning 
it  round,  lift  snd  melt  what  is  enclosed.  (8.)  Mea- 
sure with  a  rule  the  average  depth  of  anew,  and  take 
one-twelfth  aa  the  equivalent  of  water.  Some  ob- 
aervera  uae  in  snowy  weather  a  cylinder  of  the  aame 
diameter  aa  the  rain-gauge,  and  of  conaiderable 
depth.  If  the  wind  ia  at  all  rough,  all  the  snow  is 
blown  out  of  a  fiat-funnelled  rain-gauge. 

16.  Overflow. — It  would  seem  needless  to  caution 
observers  on  this  head,  but  as  a  recent  foreign  table 
contains  six  instances  on  one  day  in  which  gauges 
were  allowed  to  run  over.  It  is  evidently  necessary 
that  British  observers  should  be  on  the  alert.  It  is 
not  desirable  to  purchaae  any  new  gauge  of  which 
the  capacity  la  less  than  4  inches. 

17.  Seoond  Oauges. — It  is  often  desirable  that 
observers  should  have  two  gauges,  and  that  one  of 
them  should  be  capable  of  holding  8  inches  of 
rain.  One  of  the  gauges  should  be  registered  daily, 
the  other  weekly  or  monthly,  aa  preferred,  but 
alwaya  on  the  lat  of  each  month.  By  thia  meana  a 
thorough  check  ia  kept  on  accidental  errora  in  the 
entriea,  which  is  not  the  case  if  MA  are  read  daily. 

18.  Dew  and  Fog Small  amounts  of  water  are 

at  times  deposited  in  rain-gauges  by  fog  and  dew. 
They  should  be  added  to  the  amount  of  rainfall,  be- 
cause (1)  they  "  tend  to  water  the  earth  and  nourish 
the  streams ;"  and  not  for  that  reason  only,  but  (2) 
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because  in  many  cMes  the  rain-gauges  can  only  be 
visited  monthly,  and  it  would  then  obriously  b«  im- 
possible to  separate  the  yield  of  snow,  rain,  Jbo., 
therefore,  for  the  sake  of  uniformity,  all  moit  be 
taken  together. 

19.  Doubtful  £n/rie».— Whenever  there  Is  the 
least  doubt  respecting  the  accuracy  of  any  observa- 
tion, the  entry  should  be  marked  with  a  (?),  and  the 
reason  stated  for  its  being  placed  there. 

Xtalsina— Dried  grapes.  Raisins  are  anti- 
septic, cooling,  nutritious,  and  slightly  laxa- 
tive— the  latter  to  a  greater  extent  than  the 
fresh  fruit.    See  Grapes,  &o. 

Raspberry— The  fruit  of  Ruhiu  IcUeus,  a 
mall  shrub  of  the  natural  order  Rosacea:.  It 
is  a  native  of  Great  Britain  and  of  most  parts 
of  the  world,  but  it  has  only  been  cultivated 
in  gardens  during  the  last  one  or  two  cen- 
turies. The  fruit  is  cooling,  antiscorbutic, 
agreeable,  and  mildly  aperitive.  On  the 
Continent  it  is  largely  eaten  at  dessert. 

The  following  statement  exhibits  the  com- 
position of  raspberries : — 

CompotUion  of  Raspberria  (Febskkius). 


CalUT»t«d. 

Wild  Bed. 

Bed. 

WhlUL 

Soluble  Matter— 

Sugar    .                .    3-597 

4-708 

3-703 

Free  acid  (reduced 

to  equivalent  in 

malic  acid)         .    l  980 

I -366 

1116 

Albuminous     sub- 

stances      .        .    O'MC 

0-M4 

0-665 

PectouB  substances, 

4c.     .                .    1-107 

1-746 

1-397 

Ash       .        .        .    0-270 

0-481 

0  380 

IraUuUt  MaJtter^ 

Seeds     .                -Ifi-iftA 
Skins,  4c.      .        .r*^ 

4106 

4-520 

Pectose.                .    0180 

0-502 

0-040 

[Athfrom  insoluble 

mailer  included 

in  weighU  given]  [Ol.'il] 

[0-296] 
86-657 

[0  081] 

Water   .       .        .  83-860 

88180 

100-000        100  000        100  000 

Xtat-The  rat  usually  seen  in  this  country 
is  the  Mus  Dccumanus  (Linn.),  a  prolific  and 
destructive  species  of  Rodentia,  It  is  a  native 
of  Asia ;  but  since  its  introduction  into  this 
country,  it  has  spread  all  over  the  islands, 
and  the  old  British  species  of  this  animal 
{Mus  RattuSy  Linn.)  is  now  but  rarely  met 
with. 

Certain  species  of  the  rat  and  its  congeners 
have  been  from  very  ancient  times  used  as 
food.  The  Romans  used  to  eat  grey  mice 
seasoned  with  chestnuts ;  and  Buff  on  relates 
that  the  natives  of  Martinique  eat  small 
rodents,  especially  the  musk  rat.  According 
to  W.  Boer,  the  sweet  rat,  which  without 
doubt  owes  its  flavour  to  tuberculosis,  is 
excellent  fricasseed.  The  climbing  rat  is  one 
of  the  principal  foods  of  Cuba  and  Jamaica, 
and  the  Brazilian  rat  is  consumed  in  Aus- 
tralia. 


The  Chinese  have  a  great  liking  for  nti. 
They  place  large-mouthed  bottles  in  the  holei 
and  rat-runs,  in  which  the  animah  miki 
their  home  and  breed.  In  this  way  tb« 
Chinese  obtain  the  young  ones,  whidi  an 
esteemed  a  great  delicacy.  They  pouen  t 
dish  made  up  of  bats,  the  edible  snail,  nti, 
old  dried  fish,  and  rotten  eggs. 

Nor  is  the  eating  of  rats  confined  to  tht 
less  civilised  nations  enumerated.  Theyven 
freely  consumed  at  the  siege  of  Psrii,  lad 
there  exists  at  this  day  in  Belgium  a  "  nto- 
phagic  "  society. 

Bats  may  cause  great  mischief  aboat  a 
house.  They  will  gnaw  through  lead  pipei, 
and  burrow  into  the  sides  of  ill-coukocted 
drains,  and  thus  may  cause  escapes  ci  tetff 
gas  or  sewage,  either  into  the  hoaie  or  into 
the  well  or  cistern,  and  contaminsta  thi 
water-supply.  The  sewer  rat  is  also  in  tbi 
habit  of  cleansing  himself,  whenever  toiled, 
by  swimming  in  water,  which  may  tliu  ^ 
fouled  irresx>eotive  of  rat-runs. 

The  best  method  to  stop  np  a  nt-hc^ 
appears  to  be  a  mixture  of  broken  glais  and 
tar,  as  the  rat  never  soils  his  body  with  any* 
thing  water  will  not  remove. 

Rats  should  never  be  poisoned,  lioce  b^ 
sides  the  danger  arising  from  haying  p<HioDOiii 
substances  scattered  over  tha  home,  thi 
poisoned  rats  often  die  beneath  the  floor,  o^ 
between  walls,  &o.,  and  their  patiefpBg 
bodies  have  frequently  produced  the  W^ 
serious  effects.  Cases  are  on  record  0!  nt^ 
overcome  by  poison,  falling  into  the  v>^ 
butt,  and  there  remaining,  oontamioatiog^ 
fluid  long  before  their  presence  was  suipeetei 
When  rats  are  found  in  a  house,  ths  beitiB^ 
simplest  plan  is  to  take  up  the  floon,geti 
dog  which  is  a  good  ratter  to  kill  all  that 
can  be  found,  and  stop  up  the  nt-roni  0 
the  manner  just  described.  Old  brick  diaisi, 
both  in  and  outside  the  house,  shoald  hi 
opened  up,  disinfected,  and  filled  with  eoB- 
crete,  since  they  only  harbour  rats  and  other 
vermin. 

It  wUl  be  found  in  the  end  that  thiiooan 
will  be  the  cheapest  and  most  efficadosi> 
and  it  should  be  remembered  that  the  earfiv 
these  measures  are  taken  the  less  expa>^ 
will  be  the  work,  and  the  more  certain  thi 
results. 

Ratea— The  general  powers  of  «r*«*  '^ 
thorities  with  regard  to  rates  are  as  foDovi:' 

Every  urban  authority,  before  procee^ 
to  make  a  general  district  rate  or  private  iv 
provement  rate  under  the  Public  Heslth  M 
must  have  an  estimate  prepared  of  tha  B«*9 
required  for  the  purposes  in  respect  of  whi* 
the  rate  is  to  be  made,  showing— 
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«Teral  flums  required  for  each  of 
arposea;  and 

rateable  yalae  of  the  property 
ible;  and 

mount  of  rate  which  for  those  pur- 
it  ia  necessary  to  make  on  each 
of  such  value ; 

itimate  so  made  shall  forthwith, 
;  approved  of  by  the  urban  autho- 
^red  in  the  rate-book,  and  be  kept 
ice,  open  to  public  inspection  during 
thereat ;  but  it  shall  not  be  deemed 
e  rate,  nor  in  any  respect  affect 
r  of  the  same.— (P.  H.,  s.  218.) 
ion  interested  in  or  assessed  to  any 
aspect  the  same,  and  any  estimate 
ously  thereto,  and  may  take  copies 
usts  therefrom  without  fee  or  re- 
custodian  refusing  or  not  permit- 
ispeotion,  &c.,  is  liable  to  a  penalty 
ids  or  less.— (P.  H.,  s.  219.) 
he  name  of  any  owner  or  occupier 

rated  under  the  Public  Health  Act 
n  to  the  urban  authority  it  is  suffi- 
sss  and  designate  him  in  the  rate  as 
p**or  "the  occupier  "  of  the  premises 
of  which  the  assessment  is  made, 
rther  description.— (P.  H.,  s.  220.)] 
I  authority  may  from  time  to  time 

rate  made  in  pursuance  of  the 
f  inserting  therein  the  name  of  any 
ning  and  entitled  to  have  Iiis  name 
r  by  inserting  the  na^me  of  any 
}  ought  to  have  been  assessed,  or 

out  the  name  of  any  person  who 

0  have  been  assessed,  or  by  raising 
the  sum  at  which  any  person  has 

ed,  if  it  appears  to  the  authority 

1  been  underrated  or  overrated,  or 
itny  other  alteration  which  will 

ite  conformable  to  the  provisions 
;  and  no  such  amendment  shall  be 
id  the  rate. 

,  that  any  person  who  may  feel 
^eved  by  any  such  amendment 
;he  same  right  of  appeal  therefrom 
I  have  had  if  the  matter  of  amend- 
appeared  on  the  rate  originally 
with  respect  to  him  an  amended 
e  considered  to  have  been  made  at 
len  he  first  received  notice  of  the 

;  and  an  amended  rate  shall  not 
by  any  person  the  amount  of  whose 
iased  by  the  amendment,  or  whose 
ereby  newly  inserted,  until  seven 
uch  notice  has  been  given  to  him. 

221.) 
nade  or  collected  under  the  Public 

are  to  be  published  in  the  same 

poor-rates,  and  shall  commence 
fable  at  such  time  or  timea,  and 


ahall  be  made  in  auch  manner  and  form,  and 
be  collected  by  auch  peraona,  and  either  to- 
gether or  aeparately,  or  with  any  other  rate 
or  tax,  aa  the  urban  authority  may  from  time 
to  time  appoint :  provided  that  no  publication 
ahall  be  required  of  any  private  improvement 
rate.— (P.  H.,  a.  222.) 

The  production  of  the  booka  purporting  to 
contain  any  rate  or  aaaessment  made  uzider 
the  Act  is,  without  other  evidence  whatever, 
to  be  received  as  primd  facie  evidence  of  the 
making  and  validity  of  the  rates  mentioned 
therein.- (P.  H.,  s.  223.) 

An  urban  authority  may  reduce  or  remit  the 
payment  of  any  rate  on  account  of  the  pov«((y 
of  any  person  liable  to  the  payment. — (P.  H., 
a.  225.) 

They  may  also  make  any  deduction  they 
think  juat  from  the  rate  in  cases  where  pre- 
mises  were  suflSciently  drained  before  the  lajring 
down  of  a  new  sewer  by  them. — (P.  H.,  a.  224.) 

None  of  the  rating  powers  of  the  Public 
Health  Act  affect  any  contract  between  land- 
lord and  tenant. -(P.  H.,  a.  226.) 

Limits  imposed  by  local  Acts  do  not  affect 
or  apply  to  rates  under  the  Public  Health 
Act. -(P.  H.,  a.  227.) 

Nothing  in  the  Public  Health  Act  inter- 
ferea  or  altera  any  liability  under  any  loeal 
Act  under  which  the  C!ommissioners  of  Oxford 
and  Cambridge  act  with  respect  to  the  con- 
tribution of  the  universities  to  paving,  light- 
ing, cleansing,  and  expenses.  Any  differences 
on  this  matter  between  the  universities  and 
the  urban  authority  are  to  be  settled  by  arbi- 
tration. 

All  ratea,  contributions,  and  sums  of  money 
which  may  become  payable  under  the  Public 
Health  Act  by  the  aaid  universities  respec- 
tively, and  their  respective  halls  and  colleges, 
may  be  recovered  from  them  in  the  same 
manner  in  all  respects  aa  ratea,  &c.,  may  now 
be  recovered  from  them  by  virtue  of  any  auch 
local  Act.— (P.  H.,  a.  22a) 

Nothing  in  the  Public  Health  Act  ia  to 
affect  the  making  or  levying  of  any  special 
district  rates,  or  the  discharge  of  sums  bor- 
rowed on  the  credit  of  the  same,  or  any  remedy 
for  their  recovery  under  any  provision  of  the 
Local  Government  Acts  in  force  at  the  time 
of  the  passing  of  the  Public  Health  Act. 

If  any  person  assessed  for  any  rate  made 
under  the  Public  Health  Act  by  any  urban 
authority  fails  to  pay  the  same  when  due  and 
for  the  space  of  fourteen  days  after  the  same 
has  been  lawfully  demanded  in  writing,  or  if 
any  person  quits  or  is  about  to  quit  any  pre- 
mises without  payment  of  any  such  rate  then 
due  from  him  in  respect  of  such  premises, 
and  refuses  to  pay  the  same  after  lawful  de- 
mand thereof  in   writing,  any  justice  may 
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■nmxnoii  the  defaulter  to  appear  before  a 
court  of  Bummary  jurisdiction  to  show  cause 
why  the  rate  in  arrear  should  not  be  paid ; 
and  if  the  defaulter  fails  to  appear,  or  if  no 
sufficient  cause  for  nonpayment  is  shown,  the 
court  may  make  an  order  for  payment  of  the 
same,  and,  in  default  of  compliance  with  such 
order,  may  by  warrant  cause  the  same  to  be 
levied  by  distress  of  the  goods  and  chattels  of 
the  defaulter. 

The  costs  of  the  levy  of  arrears  of  any  rate 
may  be  included  in  the  warrant  for  such  levy. 
-(P.  H.,  s.  256.) 

Rates  may  be  appealed  against.— (P.  H.,  s. 
26i.)    See  Appeals. 

Rate^  General  District. — For  the  purpose  of 
defraying  any  expenses  chargeable  on  the  dis- 
trict fund  which  that  fund  is  insufficient  to 
meet,  the  urban  authority  shall  from  time  to 
time,  as  occasion  may  require,  make  by  writ- 
ing under  their  common  seal,  and  levy  in 
addition  to  any  other  rate  leviable  by  them 
under  the  Public  Health  Act,  a  rate  or  rates 
to  be  called  "general  district  rates.*' 

Any  such  rate  may  be  made  and  levied 
either  prospectively  in  order  to  raise  money 
for  the  payment  of  future  charges  and  ex- 
penses, or  retrospectively  in  ordtr  to  raise 
money  for  the  payment  of  charges  nnd  expenses 
incurred  at  any  time  within  six  mouths  before 
the  making  of  the  rate  :  in  calculating  the 
period  of  six  months  during  which  the  rate 
may  hj  made  retrospectively,  the  time  during 
which  any  appeal  or  other  proceeding  relating 
to  such  rate  is  pending  shall  be  excluded. 

Public  notico  of  intention  to  make  any  such 
rate,  and  of  the  time  when  it  is  intended  to 
make  the  same,  and  of  the  place  where  a 
statement  of  the  proposed  rate  is  deposited 
for  inspection,  shall  be  given  by  the  urban 
authority  in  the  week  immediately  before  the 
day  on  which  the  rate  is  intended  to  be  made, 
and  at  least  seven  (  ays  previously  thereto ; 
but  in  case  of  proceedings  to  levy  or  recover 
any  rate  it  shall  not  be  necessary  to  prove  that 
such  notice  was  given. — (P.  H.,  s.  210.) 

With  respect  to  the  assessment  and  levying 
of  general  district  rates  the  following  provi- 
sions are  to  have  effect,  viz. — 

1.  General  district  rates  shall  be  made  and 
levied  on  the  occupier  of  all  kinds  of  property 
for  the  time  being  by  law  assessable  to  any 
ntte  for  the  relief  of  the  poor,  and  shall  be 
assessed  on  the  full  net  annual  value  of  such 
property,  ascertained  by  the  valuation  list  for 
the  time  being  in  force,  or,  if  thero  is  none, 
by  the  rate  for  the  relief  of  tho  jxwr  made 
next  before  the  making  of  the  assessment 
under  the  Public  Health  Act,  subject  to  the 
following  exceptions,  regulations,  &c.,  viz. — 

a.  The   owner,  instead  of  the  occupier, 


may  at  the  option  of  the  orban  autluoityba 

rated  in  cases — 

Where  the  rateable  value  «f  any  pramMi 

liable  to  assessment  under  the  Act  does 

not  exceed  the  sum  of  ten  poundt;  or 

Where  any  premises  so  liable  are  let  to 

weekly  or  monthly  tenants ;  or 

Where  any  premises  so  liable  are  let  in 

separate  apartments,  or  where  the  reati 

become  payable  or  are  collected  at  any 

shorter  period  than  quarterly ;  provided, 

that  in  cases  where  the  owner  is  rated 

instead  of  the  occupier  he  shall  be  aaseised 

on  such  reduced  estimate  ai  theurboB 

authority  deem  reasonable  of  the  net 

annual  value,  not  being  less  than  tvo* 

thirds  nor  more  than  four-fifths  of  the 

net  annual  value. 

And  where  such  reduced  estimate  ii  in  I^ 

spect  of  tenements  whether  oocopied  or 

unoccupied,  then  such  assesiment  may 

be  made  on  one-half  of  the  amount  at 

which  such  tenements  would  be  liaUe  to 

be  rated  if  the  same  were  occupied  and  tin 

rate  were  levied  on  the  occupiers. 

6.  The  owner  of  any  tithes,  or  of  anytitirt 

commutation  rentcharge,  or  the  occupier  of 

any  land  used  as  arable,  meadow,  or  pastnn 

ground  only,  or  as  woodlands,  market-gardess, 

or  nursery-grounds,  and  the  occupier  of  u7 

land  covered  with  water,  or  used  only  at  a 

canal  or  towing-path  for  the  same,  or  a»  a  rail' 

way  constructed  under  the  powers  of  any  Act 

of  Parliament  for  public  conveyance,  shall  be 

assessed  in  respect  of  the  same  in  the  profKV' 

tion  of  one-fourth  part  only  of  such  net  aDQQsl 

value  thereof. 

e.  If  within  any  urban  district  or  part  of 
such  district  any  kind  of  property  is  ex- 
empted from  rating  by  any  local  Act  in  respect 
of  all  or  any  of  the  purposes  for  which  goienl 
district  rates  may  be  made  under  the  Aet,tbi 
same  kind  of  property  shall,  in  respect  of  tbs 
same  purposes,  and  to  the  same  extent  witbis 
the  parts  to  which  the  exemption  appUes  (but 
not  further  or  otherwise),  be  exempt  fM^ 
assessment  to  any  general  district  rates  unless 
the  Local  Government  Board  by  provisio&il 
order  otherwise  direct. 

2.  If  at  the  time  of  making  any  general  ^ 
trict  rate  any  premises  in  respect,  of  «bi^ 
the  rate  may  be  made  are  unoompied,  saeb 
premises  are  to  bo  included  in  the  rate,  tot 
the  rate  is  not  to  be  charged  while  theyooe* 
tinue  to  be  unoccupied  ;  and  if  any  sadi 
premises  are  afterwards  occupied  dorinsuy 
part  of  the  i>eriod  for  which  the  rate  was  made, 
and  before  the  same  has  been  fully  paid  tbs 
name  of  the  incoming  tenant  shall  be  votet» 
in  the  rate,  and  thereupon  so  much  of  the  rste 
as  at  the  commencement  of  his  teosocy  ib»7 
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» in  propoitioii  to  the  remainder  of  the  said 
■nod  ihill  be  oollected,  recovered,  and  paid 
>  tiM  nme  maimer  in  all  respects  as  if  the 
rcmiies  had  been  occupied  at  the  time  when 
Mnfte  was  made. 

Z.  If  any  owner  or  occupier  assessed  or 
feUt  to  any  sneh  rate  ceases  to  be  owner  or 
aetpier  of  the  premises  in  respect  whereof  he 
w  assessed  or  liable,  before  the  end  of  the 
sriod  for  which  the  rate  was  made,  and 
Bfon  the  same  is  fully  paid  off,  he  shall  be 
ahk  to  pay  only  such  part  of  the  rate  as  may 
sispropflrtion  to  the  time  during  which  he 
NdfauMS  to  be  such  owner  or  occupier ;  and 
i  vriry  such  case  if  any  person  afterwards 
MQSM  owner  or  occupier  of  the  premises 
uiaf  part  of  the  said  period,  he  shall  pay 
ub  part  of  the  rate  as  may  be  in  proportion 
I  the  tfane  during  which  he  continues  to  be 
lek  owner  or  occupier,  and  the  same  shall  be 
leofved  from  him  in  the  same  manner  as 
he  had  been  originally  assessed  or  liable. 
4  The  urban  authority  may  divide  their 
Met,  or  any  street  therein,  into  parts,  for 
1  or  any  of  the  purposes  of  the  Public  Health 
«ti  lad  from  time  to  time  abolish  or  alter 
lysooh  divisions,  and  may  make  a  separate 
iMHBient  on  any  such  part  for  all  or  any  of 
^  pvposes  for  which  the  same  is  formed ; 
^  ereiy  such  part,  as  far  as  relates  to  the 
Upoies  in  respect  of  which  such  separate 
■MiiULnt  is  made,  shall  be  exempt  from  any 
Wr  assessment  under  the  Act :  provided 
^  if  any  expenses  are  incurred  or  to  be  in- 
tRsd  in  respect  of  two  or  more  parts  in 
tBium,  the  same  shall  be  apportioned  be- 
'Ma  them  in  a  fair  and  equitable  manner. 
(P.  H.,  B.  2U.) 

^or  the  purpose  of  assessing  general  district 
tss  any  person  appointed  by  the  urban 
thority  may  inspect,  take  copies  of,  or  make 
tnets  from,  any  valuation  list  or  rate  for 
•  relief  of  the  poor  within  the  district,  or 
f  book  relating  to  the  same. 
(Uny  custodian  of  such  book  or  rate  refasing 
'admit  inspection  is  liable  to  a  penalty  of 
orlsss.~(P*H.,  B.212.) 
So^e,  Highway—Su  Hiohwats. 
20^  Private  Improvement, — Whenever*  an 
lan  authority  have  incurred  or  become  liable 
any  expenses  which  by  the  Public  Health 
t  are  or  by  such  authority  may  be  declared 
be  private  improvement  expenses,  such 
hority  may,  if  they  think  fit,  make  and 
f  on  the  occupier  of  the  premises  in  respect 
fhieh  the  expenses  have  been  incurred,  in 
Ition  to  all  other  rates,  a  rate  or  rates  to 
Balled  private  improvement  rates,  of  such 
yont  as  will  be  sufficient  to  dischiurge  such 
snses,  together  with  interest  thereon  at  a 
I  not  exceeding  five  pounds  per  centum 


per  annum,  in  such  period  not  exceeding 
thirty  years  as  the  urban  authority  may  in 
each  case  determine. 

Provided  that  whenever  atiy  premises  in 
respect  of  which  any  private  improvement 
rate  is  made  become  unoccupied  before  the 
expiration  of  the  period  for  which  the  rate 
was  made,  or  before  the  same  is  fully  paid  o£F, 
such  rate  shall  become  a  charge  on  and  be 
paid  by  the  owner  for  the  time  being  of  the 
premises  so  long  as  the  same  continue  to  be 
unoccupied.— (P.  H.,  s.  213.) 

Where  the  occupier  by  whom  any  private 
improvement  rate  is  paid  holds  the  premises 
in  respect  of  which  the  rate  is  made  at  a  rent 
not  less  than  the  raokrent,  he  shall  be  entitled 
to  deduct  three-fourths  of  the  amount  paid 
by  him  on  account  of  such  rate  from  the  rent 
payable  by  him  to  his  landlord;  and  if  he  hold 
at  a  rent  less  than  the  rackrent,  he  shall  be  en- 
titled to  deduct  from  the  rent  so  payable  by 
him  such  proportion  of  three-fourths  of  the 
rate  as  his  rent  bears  to  the  rackrent ;  and  if 
the  landlord  from  whose  rent  any  deduction 
is  so  made  is  himself  liable  to  the  payment  of 
rent  for  the  premises  in  respect  of  which  the 
deduction  is  made,  and  holds  the  same  for  a 
term  of  which  less  than  twenty  years  is  un- 
expired  (but  not  otherwiBe),  he  may  deduct 
from  the  rent  so  payable  by  him  such  propor- 
tion of  the  sum  deducted  from  the  rent  pay- 
able to  him  as  the  rent  payable  by  him  bears 
to  the  rent  payable  to  him,  and  so  in  succes- 
sion with  respect  to  every  landlord  (holding 
for  a  term  of  which  less  than  twenty  years 
is  unexpired)  of  the  same  premises,  both 
receiving  and  liable  to  pay  rent  in  respect 
thereof. 

Provided  that  nothing  in  this  section  shall 
be  construed  to  entitle  any  person  to  deduct 
from  the  rent  payable  by  him  more  than  the 
whole  sum  deducted  from  the  rent  payable  to 
him.~(P.  H.,  s.  214.) 

At  any  time  before  the  expiration  of  the 
X>eriod  for  which  any  private  improvement 
rate  is  made,  the  owner  or  occupier  of  the 
Itemises  assessed  thereto  may  redeem  the 
same,  by  paying  to  the  urban  authority  the 
expenses  in  respect  of  which  the  rate  was 
made,  or  such  part  thereof  as  may  not  have 
been  defrayed  by  sums  already  levied  in  re- 
spect of  the  same. 

Provided  that  money  paid  in  redemption  of 
any  private  improvement  rate  shall  not  be 
applied  by  the  urban  authority  otherwise 
than  in  defraying  expenses  incurred  by  them 
in  works  of  private  improvement,  or  in  dii- 
charging  the  principal  of  any  moneys  bor- 
rowed by  them  to  meet  those  expenses, 
whether  by  means  of  a  sinking  fund  or  other- 
wise.-(P.  H.,  i.  215.) 
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Ratioiis  {ratio,  a  proportion)— The  daily 
allowances  of  necessaries,  especially  food,  to  a 
soldier  or  sailor.  The  following  table  exhibits 


the  proyisional  amount  of  different  trtidei  of 
food  furnished  by  different  Govemmentstotbe 
soldier  in  the  field.    See  alto  Dietabos,  && 


1 


Flour 

Commeal 

White  bread  . 

Dark  bread    . 

Rye  bread 

Fresh  beef 

Salt  beef 

Salt  i)ork  or  bacon 

Potatoes 

Kice 

Barley    . 

Peas 

Beans     . 

Oatmeal 

Oats,  unhusked 

Desiccated  vegetables 

Cabbage  or  sourcrout 

Coffee,  green . 

Coffee,  roasted 

Dried  fruits 

Butter    . 

Tea 

Brandy  . 

Rum 

Wine      , 

Beer 

Tobacco . 

Sugar     . 

Vinegar . 

Lime-juice 

Mustard 
Horse-radish 
Pepper  . 
Salt 


Candles  . 

Soap 
Wood     . 


United 
states 
Army. 


18  oz.  or 
20  OS.  or 
18  oz.  or 
16  oz. 

•  •  • 

20  oz.  or 
20  oz.  or 
12  oz. 

1*6  oz. 

•  •  • 

2 '4  oz.  or 
2-4  oz. 


Austrian 
Army. 


1  "6  oz.  or 
1-28  oz.  or 


24  oz. 


2*4  oz. 
0*32  giU 


2  oz. 
26  oz. 


54  oz. 
54oz.  or 
5$  oz. 
16  oz. 

•  •  • 

4  oz. 
4  oz. 
4  oz. 


BriUsh 
Army  in 
Crimea 


1  oz. 


i  oz. 


0-4  oz. 

0-6  oz. 

16  oz.  to  i 
100  rations,  \    "• 

64  oz.  to  j 
100  rations  J    — 


British 

Army  in 

India. 


24  oz.  or 
16  oz. 

•  •  • 

lj6  oz.  or 
16  oz.  or 
16  oz. 

2  oz.  or 
2  oz. 


2  oz. 
1  oz. 
1  oz. 
0  25oz. 


0-6  gill 


2oz. 

•  •  • 

1  oz. 


0-31  oz. 
0*62  oz. 


16  oz.  or 
16  oz. 

16  oz.  or 
16  oz.  or 
16  oz. 

•  •  • 

4  oz.* 


16  oz. 


French 
Army. 


1'4S  oz.  or 
43  oz. 


1  oz. 


48  oz. 


26*5  OS.  or 
18*5  OZ. 

«  •  • 

7  oz. 
3oz.* 


Pmasian 
Army. 


Boniu 
Arayia 
Criaei 


2oz. 


i  oz. 

•  •  • 

8  oz. 
16  oz. 

•  •• 

1  oz. 


ioz. 


80Z. 

•  •  ■ 

28  OS.  or 
15  oz. 

•  •  ■ 

80s. 
5^  oz.  or; 
4  oz. 
48oz.or 
3oz.  or 
4oz.  or 
80s.  or 
80Z.  or 
4oz. 


10}  OZ. 

•  •  • 

h  OX. 
Ioz. 
lioz.t 


16  oz.f 
32os.t 
lJoz.t 


16  oa 
16(0.  or 
16  OS.  or 
16  o& 


•  ■  • 

-I 


S'SgiDs 


i  oz. 


1-SgiU 


33  OL 


K5gin 

qnsntitj 

unknowB 

3-«6p. 

3^gr. 

075  M. 


Xteoruit— 5c«  HtoiInb,  Military. 

Xled-Xiead— 5e«  Lead. 

Xtefose,  Disposal  of— ^^e  Soavenoino. 

Relapsing  Fever— 5ee  Feteb,  Relaps- 
ing. 

Ztennet,  or  Rnnnet  (prepared  calfs  maw) 
— This  consists  of  the  fourth  or  true-digest- 
ing stomach  of  the  calf,  freed  from  the  outer 
skin,  fat,  and  useless  membrane  ;  washed ; 
treated  with  either  brine  or  dry  salt  for  a  few 
hours,  and  then  hung  up  to  dry.  When  well 
prepared,  the  dried  ** veils"  somewhat  re- 
semble parchment  in  appearance.    Ben  net  is 

♦  Or  other  regetables. 
t  la  exceptional  cases. 


employed  to  curdle  milk,  the  gastric  jo» 
contained  in  it  bringing  about  tiiis  dtasga 
The  stomachs  of  all  sucking  quadnpedi  (•* 
sess  the  same  properties. 

Xtentoharge— The  provisioot  withR|»l 
to  rentcharges  under  the  Public  Heslih  Alt 
are  as  follows : — 

Where  any  person  has  adranced  mcnejf^ 
any  expenses  which  by  the  Public  Heslthi^ 
are,  or  by  the  local  authority  may  be  dedtfi' 
to  be  private  improvement  expenses,  thsbed 
authority,  on  being  satisfied  by  the  report  d 
their  surveyor  or  otherwise  that  the  vrntf 
advanced  by  such  person  has  been  dslf  <<' 
ponded,  may  issue  a  grant  in  the  foOovi*! 
form  (Form  K)  to  such  person  of  a  J^ 
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Kitdiargt  iHOftble  out  of  the  premises,  in  mortgages  and  transfers  are  required  to  be 

i^ael  whereof  such  adTance  has  been  made,  registered  under  the  provisions  of  the  Act. — 

^  eat  of  such  part  thereof,  to  be  specified  in  (P.  H.,  s.  24L)    See  Mobtoaoe,  Rates. 
ich  gnot,  as  the  looal  authority  may  think 

:«per  and  sufficient:—  Reflerroim— A  reservoir  is  a  pkce  for 

FoaM  K.  storing  water,  by  retaining  the  excess  of  rain- 

Form  of  Rentckarge.  fall  in  times  of  flood  and  letting  it  off  by 

Bftirtaeof  the  Public  Health  Act,  1875,  the  local  degrees  in  times  of  drought.     The  simplest 

tteii^  onder  that  Act  for  the  district  of  and  most  common  form  is  a  natural  cavity 

k«by  declare  and  absolately  order  that  the  in-  bounded  on  each  side  by  an  embankment. 

^^  of  t3^  [dwemng-house^^op,  Unds,  and  ^  ^  gituated  on  the  vaUey  line  of  the  catch- 

••^.in'ttep^STor^        ,  within uTewiiddi.-  ment  basin,  and  therefore  on  the  natural 

dy  sad  DOW  in  the  occupation  of  ,  shall  be  channel ;  but  such  a  site  is  not  always  to  be 

Hisidy  charged  with  the  sum  of  pounds,  obtained,  and  the  engineer  will  have  to  choose 

4  bj  of  for  the  improvement  by  the  best  he  can.     The  three  principal  things 

Ufifege  and  water-supply  \a»  the  case  may  be],  of  influencing  his  selection  being  the  elevation, 

feme  dweUing-house.  ihop,  lands,  and  premises  the  configuration  of  the  ground,  and  the  ma- 

tk  eaae  may  6f],  together  with  interest  for  the  terials 

ISi^'i^nfi'  ^ntT'fiJii   r^rr,JTT.r^^       The 'elevation  of  the  .ite  must  neither  be 

uoai  per  annum,  until   full   payment  thereof;  ,       ...  ,      ,  ,-  .^  .    .      ,  .  ,     ., 

I  ibo  aU  costs  incurred  by  the  said  ,  his  ^  ^'«^  ^^^  ^^  1<>^;     ^^  ^*  ^^  too  high,  there 

Nitors,  administrators,  or  assigns,  under  this  ^^^  ^^^  be  a  sufficient  gathering-ground;  if 

•ilty,  shall  be  fuIly  paid  and  satisfied :  And  we  too  low,  there  will  not  be  sufficient  fall  for 

^  tarther  declare  that  the  said  principal  and  the  pipes,  conduits,  &c. 

eitit  moneys  shaU  be  paid  and  payable  by  the        The  material  of  which  a  reservoir  is  Con- 
or occupier  of  the  said  premises  to  the  said  gtmcted  should  be  impervious  to  water,  or  if 
,  his  executors,  administrators,  and  assigns,  ui       <  i  x 
..*  ^<xii<«-<»- .  /♦!.-*  J-  *         WW    I  ♦  .   !  pervious,  capable  of  easy  removal,  so  as  to 

ler  following;  (that  is  to  say,)  the  interest  f  i.      l-  i^t.  t       j  x-  ml         a 

SBch  principal  sum  of  pounds,  or  on  so  ^«*^®  *  water-tight  foundation.    The  nature 

ch  thereof  as  shall  fh>m  time  to  time  remain  due  o^  ^^i>  foundation  is  ascertained  by  borings 

I  psTable  under  this  order,  shall  be  paid  and  pay-  and  trial  -  pits.     The  best  material  for  the 

•  by  equal  half-yearly  payments  whilst  payable  foundation  is  clay,  the  next,  compact  unfis- 

ths  day  of  and  the  day  gured  rock.      If  through  want  of  care  the 

in  every  year  the  first  payment  thereof  to  foundation  contains  an    outcrop    of    porous 

Si*^™      .f        ^      .     K  n'r*  "'.^''"^  rock,  the  impounded  water  will  of  course  be 
aeipal  sum    of             pounds  shall  be  paid  and  j     .   j 

iMe  by  equal  annual  instalments  on  the  conducted  away. 

day  of  in  each  of  the  next  succeed-        The  size  of   the  reservoir  must  be  deter- 

years,  towards  the  discharge  of  the  same  mined  by  the  demand  for  water  and  the  ex- 

Mipal  sum,  unUl  the  whole  shall  be  fully  satisfied  tent  to  which  the  suppl}'  fluctuates.     Experi- 

^<"«*»*^«d.  ence  has  shown  that  120  days'  demand  is 

hieh  rentcharge  shall   be  personal  estate,  the  least  storage-room  that  has  proved  suffi- 

l  shall  begin  to  accrue  from  the  day  of  cient  in  the  climate  of  Britain,  and  even  this 

ipletion  of  the  works  on  which  the  money  in  several  instances  has  proved  insufficient, 

'anced  has  been  expended,  and  shall  be  pay-  Some  engineers  advise  that  in  every  case  a 

t  by  equal  half-yearly  payments  during  a  reservoir  should  contain  six  months'  demand, 

n  not  exceeding  thirty  years,  in  such  man-  Adopting  the  lower  estimate,  a  town  of  5000 

that  the  whole  of  the  sum  advanced,  with  inhabitants  would  require  a  reservoir  holding 

costs  of  preparing  the  said  grant,  together  at  least  1,800,000  gallons. 
)k  interest  thereon  respectively,  at  a  rate        **  From  data   respecting  various   existing 

exceeding   six  pounds  per  centum   per  reservoirs  and  gathering-grounds  given  by  Mr. 

am  on  the  sum  from  time  to  time  remain-  Beardmore  (Hydraulic Tables),  it  appears  that 

unpaid,  shall  be  repaid  at  the  end  of  the  the  storage-room  varies  from  one-third  to  one- 

,  t^m.  half  of  the  available  annual  rainfall, 
be  provisions  of  the  Public  Health  Act  with        **  The  best  rule  for  estimating  the  available 

«ct  to  deduction  from  the  rent  of  a  pro-  capacity  required  in  a  store-reservoir  would 

iaa  of  private  improvement  rates,   and  probably  be  one  founded  upon  a  calculation 

I  rwpect  to  redemption  of  private  improve-  taking  into  account  the  supply  as  well  as  the 

t  rates,  apply,  mutaiU  mutandis,  to  rent-  demand.     For  example,  180  daps  of  the  excess 

"gn  granted  under  this  section.— (P.  H.,  of  the  daily  demand  above  the  least  duilif  supply, 

\0.)    See  Bates.  as  ascertained  by  gauging  and  computation, 
enteharges  and  transfers  issued  inpursu-         **  In  order  that  a  reservoir  of  the  capacity  pre- 

>  of  the  Public  Health  Act  are    to  be  scribedby  the  preceding  rule  may  be  efficient,  it 

ilcred  in  the  same  manner  respectively  as  is  essential  that  the  least  available  annual  rain- 
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fail  of  the  gathering-ground  should  be  suffix 
cient  to  supply  a  year's  demand  for  water, 

"To  enable  the  gathering-ground  to  supply 
a  demand  for  water  corresponding  to  the 
average  available  annual  rainf all,  the  greatest 
total  deficiency  of  available  rainfall  below 
such  average,  whether  confined  to  one  year 
or  extending  over  a  series  of  years,  must  be 
ascertained,  and  an  addition  equal  to  such 
deficiency  made  to  the  reservoir-room  ;  but  it 
is  in  general  safer  as  well  as  less  expensive  to 
extend  the  gathering-ground,  so  that  the  least 
annual  supply  may  be  sufficient  for  the  de- 
mand."—(Rankine,  Civil  Engineering.) 

Upon  the  strength  of  the  embankments  of 
a  reservoir  the  security  of  life  and  property 
often  depend,  so  that  its  design,  construction, 
and  maintenance  are  of  the  first  importance. 
The  cross-section  of  the  embankment  is  a 
trapezium,  with  the  side  next  the  water  at  a 
slope  of  about  3  to  1,  and  the  outer  slope,  or 
that  furthest  from  the  water,  at  an  inclina- 
tion regulated  by  the  stability  of  the  material, 
such  as  1^  to  1,  or  2  to  1.  The  height  of  the 
top  varies  from  3  to  10  feet  above  the  highest 
water-level.  The  inner  slope  is  usually  pro- 
tected by  a  pitching  of  dressed  stone,  and  the 
outer  by  a  covering  of  grass  sods.  The 
embankment  must  be  water-tight;  this  is 
effected  by  making  the  core  of  clay-puddle. 
Ko  trees  or  shrubs  should  grow  on  an  em- 
bankment, as  their  roots  pierce  it  and  make 
openings  for  the  penetration  of  water.  The 
top  of  the  embankment  is  most  conveniently 
made  a  kind  of  roadway,  with  a  proper  con- 
vexity, so  that  the  water  may  run  off  it.  The 
outlet  from  a  reservoir  should  be  a  train  of 
cast-iron  pipes  carried  through  the  embank- 
ment in  a  culvert;  the  culvert  must  be 
founded  on  the  solid  rock.  It  is  constructed 
either  of  brick  or  dressed  stone  built  in 
cement ;  the  outside  is  coated  with  clay- 
puddle,  and  it  makes  a  water-tight  joint  with 
the  clay-puddle  wall  of  the  embankment.  In 
the  best-constructed  reservoirs  a  totper  stands 
on  the  inner  end  of  the  culvert,  to  contain 
outlet  pipes  for  draining  water  from  different 
levels,  with  valves,  &;c.,  for  opening  and  shut- 
ting them.  This  tower  is  usually  joined  to 
the  top  of  the  embankment  by  a  bridge. 
Strong  gratings  should  be  provided  in  front 
of  the  outlets,  to  prevent  the  access  of  stones 
or  other  matter  that  might  injure  the  sluices 
or  clog  the  pipes. 

The  other  appendages  to  stone  reservoirs 
are  waste-weirs  and  waste-sluices.  The  waste- 
weir  is  a  weir  capable  of  discharging  from  the 
reservoir  the  greatest  flood  discharge  of  the 
streams  which  supply  it,  without  causing  the 
water-level  to  rise  to  a  dangerous  height.  This 
weir  is  built  of  ashlar  or  square  hammered 


masonry ;  the  water  is  discharged  into  in 
open  or  covered  channel,  by  which  it  mdm 
the  natural  watercourse.  In  tomecMtiiii* 
stead  of  the  waste-weir,  9,wasti'pii  isttad. 
(For  other  details,  works  on  engineeiingmnik 
be  consulted.)  For  the  storage  of  muIlqaiB* 
tities  of  water,  see  Tavks,  Water,  kc 

The  Public  Health  Act  enacU  that  silent 
two  months  before  commencing  to  oonitniet, 
under  the  provisions  of  the  Act,  any  raendr 
(other  than  a  service  reservoir  or  tank  wUck 
will  hold  not  more  than  100,000  gaUoni),  ths 
local  authority  are  to  give  notice  of  the  is* 
tended  work  by  advertisement  in  one  or  bqn 
of  the  local  newspapers  circulated  within  tito 
district  where  the  reservoir  is  to  beaautnetod. 
If  any  person  affected  by  the  intended  vok 
objects  to  it,  and  serves  notice  of  such  objeo* 
tion  on  the  local  authority  at  any  timeiritUin 
the  said  two  months,  the  work  is  not  to  be 
commenced  without  the  sancti<Hi  of  the  Loeil 
Government  Board.  The  Local  Govennot 
Board,  on  the  application  of  the  local  ii* 
thority,  may  appoint  an  inspector  to  itqniit 
On  the  spot  into  the  mAtter  and  report,  tad 
on  reception  of  the  report,  may  mske  tt 
order  allowing  or  disallowing,  with  such  mo(& 
fications  as  they  may  deem  neeesisiy,  the 
intended  work. — (P.  H.,  a.  55.) 

Resoluttons— The  roles  as  to  the  isMln- 
tions  of  owners  and  ratepayers  are  hid  dovn 
with  considerable  minuteness  in  the  3d  s^ 
dule  of  the  Public  Health  Act  as  follovi  :- 

SCHEDULE  in. 
Rules  at  to  Resolutions  qf  Oumert  <u^  Ratepsfffft 
1.  For  the  purpose  of  passing  a  resolatioo  of  offwfl 
and  ratepayers  under  this  Act,  a  meeting  A&D  t* 
summoned  on  the  requisition  of  any  tventf  nti- 
payers  or  owners,  or  of  any  twenty  ratepsyea  nl 
owners,  resident  in  the  district  or  place  tritii  re^ 
to  which  the  resolution  is  to  be  passed. 

i.  The  sommoning  officer  of  such  meetiflg  dsB 
be — 

In  boroughs,  the  mayor. ' 

In  Improvement  Act  districts,  the  chsinatftf 

the  Improvement  Commissioners. 
In  local  government  districts,  the  chains  ■ 

the  local  board. 
In  places  situated  in  any  rural  district  (^dittri* 
and  having  known  and  defined  boandarii^  Al 
churchwardens  or  one  of  thea  hsTiof  Isiii' 
diction   coextensive   with   the  place;  *' 
there  are  no  churchwardens,  the  onnrtrt* 
one  of  them  having  the  like  jnnadictioa ;  «■ 
tliere  Is  none  of  the  officers  respectirdf  **• 
enumerated,  or  if  sach  officer  in  my  <>* 
neglects,  is  unable,  or  refuses  to  p«fer«  *• 
duties  hereby  imposed  on  him,  bj  aoj  P**** 
appointed  by  the  Local  Government  ^"'J\ 
Where  the  boundaries  of  a  place  are  settW  •y«*' 
of  the  Local  Government  Board,  the  boui  f^^ 
such  order  appoint  the  summoning  officer. 
If  any  summoning  officer  appointed  by  At  1^ 
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ivwoBCBt  Bottid  diet,  becomes  incapable,  or  re- 
IM  ar  Mi^eeU  to  act,  the  Local  Qorernmeat  Board 
ij  arpoint  another  officer  In  his  room. 
1  Batepajera  or  oimers  making  a  requlaiUon  for 
I  mmonlng  of  inch  meeting  shall,  if  required, 
raseeoritj  In  a  bond,  with  two  safficient  sureties, 
'  iif^fment  to  the  summoning  officer,  in  the  event 
Ike  reaolotion  not  being  passed,  of  the  costs  in- 
mi  ta  relatioo  to  such  meating  or  anj  poll  taken 
ytinanca  of  anj  demand  made  thereat;  the 
ia«il  of  the  aecoritj  to  be  giren  bj  such  soreties, 
i  ttair  soffldencj,  and  the  amount  of  such  costs, 
ba  tattled  bj  agreement  between  the  summoning 
letr  aad  saeh  imtepayen  or  owners,  or,  in  case  of 
p«la«  by  a  ooort  of  summaiy  Jurisdiction. 
L  fbt  iuasaoning  officer  shall,  on  such  requisi- 

•  aa  afbreaaid,  fix  a  time  and  place  for  holding  such 
•Mag;  and  thall  forthwith  giye  notice  thereof— 
1^  advertisement  in  some  one  or  more  of  the 

■■wspapers  circulated  in  the  district  or  place. 
^  eaoslng  each  notice  to  be  affixed  to  the  princi* 

jal  doors  of  everj  church  and  chapel  in  the  place 

•a  which  notices  are  usually  affixed. 
L  n«  snaunoning  officer  shall  be  the  chairman  of 
'  awaClDg,  unless  he  is  unable  or  unwilling  to  prc- 

•  S  !■  which  case  the  meeting  on  assembling  shall 
Mat  ana  of  its  number  as  chairman,  who  may, 
k  tka  consent  of  a  maiority  of  the  persons  pre- 
^k^tiiionm  the  same  from  time  to  time. 

I  tiM  diairman  shall  propose  to  the  meeting  the 
MatiOB,  and  the  meeting  shall  decide  for  or  against 

adoption :  provided,  that  if  any  owner  or  rate- 
"■ar  demands  that  such  question  be  decided  by  a 
1  of  owners  and  ratepayers,  such  poll  shall  be 
•a  by  voting  papers  in  the  Form  0  in  Schedule 

«o  the  Act 

FoemO. 

JWm  ^  Vctinif  rather  for  PoU  taken  under 
Sdkedule  III. 

ruino  Paper  No.  (       .) 
t4  a  iMetlng  held  on  the  day  of  , 

,  In  the  county  of  ,  it  was  agreed 

fc  tka  following  resolution  should  be  proposed  to 
•vaers  and  ratepayers  of 

{Set  out  the  resdutum.) 


vote  in 
i'»o«r  of  or 
*aiast  the 
*«ptton  of 
4a    resolu- 


1 

1 
lu  turcni 

AgBiBML 

X  amber  of  VoIm. 

Aa  Owner. 

A«B*t«- 
l>»yer. 

1 

(Signed). 


or  the  mark  of. 


Witness  to  the  mark 


or  proxy  for. 


Directions  to  the  Voter. 

^  voter  must  write  his  initials  under  the  head- 
'*  In  favour"  or  ''  against,**  according  as  he  votes 
^against  the  resolution,  and  must  subscribe  his 
9  and  addreaa  at  fidl  length. 


If  the  voter  cannot  write  ho  must  make  his  mark 
instead  of  initials,  but  such  mark  must  be  attested 
by  a  witness,  and  such  witness  must  write  the  initials 
of  the  voter  against  his  mark. 

If  a  proxy  votes  he  must  in  like  manner  write  hia 
initials,  subscribe  his  own  name  and  address,  and 
add  after  his  signature  the  words  "as  proxy  fbr," 
with  the  name  of  the  body  of  persons  for  whom  he 
is  proxy. 

This  paper  will  be  collected  on  the  of  , 

between  the  hours  of  and 

The  poll  is  to  be  taken  in  the  same  way  and 
with  the  same  incidents  and  conditions  aa  to 
the  qualifications  of  electors  and  scale  of 
voting,  as  to  notice  to  be  given  by  the  return- 
ing officer,  delivery,  filling  up,  and  collection 
of  voting  papers,  as  to  the  counting  of  votes, 
as  to  penalties  for  neglect  or  refusal  to  comply 
with  the  provisions  of  the  Act,  and  in  all 
respects  whatsoever  as  is  provided  by  the  rules 
for  the  election  of  local  boards  in  Schedule  II. 
to  the  Public  Health  Act.  (See  Local  Boards.  ) 
Except  that  in  districts  or  places  where  there 
is  no  register  of  owners  and  proxies  under  the 
said  Act,  any  owner  or  proxy  shall  be  entitled 
to  have  a  voting  paper  delivered  to  him,  if,  at 
least  fourteen  day  s  before  the  last  day  appointed 
for  delivery  of  the  voting  papers,  he  sends  a 
claim  in  writing  to  the  summoning  officer  con- 
taining the  particulars  required  by  Schedule  II. 
to  the  said  Act,  to  be  contained  in  claims  to  be 
entered  on  the  register  of  owners  and  proxies, 
and  except  that  the  provisions  with  respect  to 
certain  specified  days  of  the  mouth  shall  not 
apply. 

For  the  purposes  of  such  poll  the  summoning 
officer  shall  be  the  returning  officer,  and  shall  have 
the  powers  and  perform  the  duties  of  a  returning 
officer  under  Schedule  II.  to  the  Public  Health  Act, 
so  far  as  the  same  are  applicable  to  a  poll  under  this 
schedule. 

If  no  poll  is  demanded,  or  the  demand  for  a  poll  is 
withdrawn  by  the  persons  making  the  same,  a  decla- 
ration by  the  chairman  shall,  in  the  absence  of  proof 
to  the  contrary,  be  sufficient  evidence  of  the  decision 
of  such  meeting. 

7.  A  copy,  uuUerthehand  of  the  summoning  officer, 
of  every  rtrsolution  so  passed,  shall  be  forwarded  by 
him  to  the  Local  Government  Board ;  and  it  shall  be 
his  duty  to  publish  a  copy  thereof  by  advertisement 
for  three  succesaive  weeks  in  some  one  or  more  of 
the  newspapers  circulated  in  the  district  or  place, 
and  by  causing  a  copy  thereof  to  be  affixed  to  the 
principal  doors  of  every  church  and  chapel  in  the 
place  to  which  notices  are  usually  affixed. 

8.  Where  in  pursuance  of  a  resolution  passed  in 
manner  provided  by  this  schedule  any  place  is  con- 
stituted a  local  government  district,  all  costs  incurred 
by  the  summoning  officer  in  relation  to  the  meeting, 
and  any  poll  taken  in  pursuance  of  any  demand 
made  thereat,  sluiU  be  a  first  charge  on  the  general 
(liHtrict  rates  leviable  within  such  district;  in  the 
case  of  a  resolution  so  passed  by  owners  or  ratepayers 
in  any  urban  district,  such  costs  shall  be  paid  out  of 
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the  fund  or  rate  applicable  by  the  urban  anthoritj  to 
the  general  purposes  of  the  Public  ilealth  Act. 

Xtespiration,  Sffeot  of  on  Air— See 
Air,  Ovebckowdino,  Ventilation,  &c 

Xtevalenta— This  preparation,  so  largely 
advertised,  was  found,  when  examined  by  Dr. 
Hassall,  to  contain  the  following  ingredients. 
Three  samples  were  analysed  :  one  consisted 
of  a  mixture  of  the  red  or  Arabian  lentil  and 
barley -Jlour  ;  the  second,  of  the  same  ingredi- 
ents mixed  with  sugar ;  and  the  third  sample 
consisted  of  the  Arabian  lentil  and  barley- 
flour,  with  the  addition  of  saline  matter, 
chiefly  salt ;  it  also  possessed  a  peculiar  taste, 
as  though  flavoured  with  celery  teed, 

Rheumatiflm  —  This  disease  essentially 
consists  of  a  peculiar  inflammatory  action  in 
the  fibrous  tissues,  more  especially  of  the  joints, 
sheaths  of  the  muscles,  tendons,  &c  It  is 
ordinarily  divided  into  two  kinds— ocufe  and 
chronic.  The  acute  form  is  attended  vrith 
high  fever  and  swelling  of  the  joints,  and  it 
often  attacks  the  pericardium  or  covering  of 
the  heart.  The  chronic  has  various  forms, 
sometimes  attacking  one  or  two  joints,  at- 
tended with  slight  fever ;  in  other  instances, 
only  one  or  several  muscles  are  affected.  It 
is  then  often  known  under  other  names,  such 
as  pleurodynia  when  the  intercostal  muscles 
of  the  chest,  and  lumbago  when  the  muscles 
of  the  back,  are  selected  as  the  seat  of  the 
disease. 

It  appears  now  to  be  generally  acknowledged 
that  in  rheumatism  there  is  some  abnormal 
state  of  the  blood  and  nervous  system,  and 
this  blood  circulating  in  the  fibrous  tissues 
induces  a  special  kind  of  inflammation,  so 
that  the  swelling,  &;c.,  of  the  joints  is  merely 
the  local  expression  of  a  general  disease. 
Rheumatism   is    not   contagious,    its   exact 


nature  may  be  confidently  asserted  to  be  itiE 
unknown.  It  does  not,  however,  beloag  to 
the  scope  of  this  work  to  enter  into  tie  dii* 
cordant  views  of  pathologists  as  to  its  ml 
nature,  nor  to  deal  with  the  qaeition  d 
treatment,  but  rather  to  seek  for  the  cniei 
and  effects  of  rheumatism. 

Bheumatism  ii  not  an  extremely  bul 
disease,  even  in  its  acute  form,  at  the  time  il 
the  attack ;  but,  on  the  other  hand,  if  ilt 
effects  of  rheumatism  were  taken  into  M- 
count,  it  is  probable  that  instead  of  oocapjiai 
about  the  thirty-fourth  place  in  diieiM^ 
arranged  according  to  their  fatality,  ilvoiM 
rank  tenth  or  eleventh.  For,  pattisgoneM 
side  the  atheromatous  affection  and  d^gesBi' 
tion  of  the  vessels  which  arise  from  rhemiiiii 
affections,  there  is  one  disease  that  uaatBi 
kills  the  human  race  at  the  rate  of  IM 
deaths  to  every  million  living— viz., dieeiiirf 
the  heart — and  moat  certainly  at  lesit  tff^ 
thirds  of  this  disease  are  due,  either  dine^f 
or  remotely,  to  rheumatism  or  its  allj  goii 

The  annual  and  direct  mortality  frfll 
rheumatism,  as  estimated  from  the  retsBi 
for  the  five  years  1867-71,  shows  a  mess  d 
2605,  so  that  it  may  be  said  to  kill  aM 
2600  yearly. 

If  the  twenty  yean  1850-69  tie  iiSaa, 
they  show  an  annual  rate  per  million  Untd 
107*2 ;  and  if  these  twenty  years  be  difidrf 
into  two  equal  periods  of  ten  yean,  we  oWhi 
the  numbers  1031  and  111*3;  orif  thetnutf 
is  divided  into  four  i>eriods  of  five  yean  ttAt 
the  numbers  are  101-8,  104*4, 106,  asdlOfii 
This  small  variation  alone  shows  that  it  ii 
not  contagious,  but  an  endemic  ditesie  it 
fiuenced  by  weather,  ^^c 

Rheumatism  is  a  great  cause  of  innHdiil 
in  the  army,  as  is  shown  by  the  foDo«C 
extract  from  the  Army  Medical  B^port  ff 
1871  :- 


Annual  Ratio  per  1000  Strength. 


Rheumatism 


( Admitted    . 


t 


Died    . 


o  a  g 

•3^ 

2- 

ell 

^3 

n« 

•i? 

43-2 

3710 

53*30 

•  •  • 

009 

0*08 

►.3 


Ml 


pi 


37  00 
0*16 


39*3     94*7 


52 3    457 

I        I 


It  is,  however,  yet  more  prevalent  in  the 
navy.  This  is  most  ])robabIy  from  the  more 
frequent  exposure  to  wet  and  cold. 

The  following  table  shows  tlie  comparative 
prevalence  of  this  disease  per  1000  in  the 
years  1870  and  1871 :— 


SUtlona. 

!«;». 

un. 

Home       .... 

MU 

»7 

Blediterranean . 

661} 

»-: 

North  America  and  West 

Indies   .... 

70^ 

««* 

South-east  coast  of  America 

791 

!VJ 

Pacific      .... 

^1-9 

»4 
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RIO 


MatioBi. 

187«L             U7L 

90Mt  of  Africa  and 
of  Good  Hope 
mUcs      .       .       . 

•              *               •               • 

la.       .       .       . 
ar  . 

95-2          1000 
72-2           62-9 
793           70-3 
70-6           68-2 
73-6           68-4 

e  leaa  liable  to  be  attacked  than 
ad  children  less  liable  than  either, 
renty-three  ca^es  given  by  Chomel, 
were  attacked  under  fifteen  years, 
i  for  the  first  time  between  fifteen 
r,  twenty-two  from  thirty  to  forty, 
•  from  forty-five  to  sixty,  and  seven 
riixty. 

:u&  be  no  donbt  that  occupations 
exposure  to  wet  and  cold  are  con- 
rheumatism,  and  it  is  a  fact  that 
fficials,  agricultural  labourers,  cab- 
».,  are  as  a  class  more  subject  to 
le  than  those  who  are  not  exposed 
T.  At  the  same  time,  it  must  be 
ed  that  it  is  not  in  the  coldest 
hat  rheumatism  is  most  prevalent, 
r  in  those  which  are  remarkable  for 
variable  weather. 

thus,"  says  Sir  A.  Tulloch,  **  we 
>  mild  and  equable  climate  of  the 
jaean  or  the  Mauritius  the  propor- 
Bumatic  affections  even  greater  than 
lement  regions  of  Nova  Scotia  and 
■nd  though  some  of  the  provinces 
pe  of  Good  Hope  have  occasionally 
hout  rain  for  several  years,  yet 
tm  is  more  frequent  in  that  com- 
n  in  the  West  Indies,  where  the 
of  the  atmosphere  is  as  remarkably 
e." 

^gard  to  the  prevention  of  the  disease j 
hoped  that  proper  drainage  of  the 
knd  strict  care  that  no  house  or 
IS  damp  foundations,  may  do  much 
ture  to  decrease  rheum&tisro,  the 
a  of  which  is  so  essentially  a  disease 
id-winner.    In  our  English  winters, 

to  clothing  cannot  be  too  much 
pon.  All  persons  subject  to  rheu- 
i  any  form  should  wear  flannels  in 
r,  and  clothe  lightly  in  the  summer, 

following  the  practice  so  common 
f  of  the  English  people,  of  wearing 
e  same  underclothing  in  both  the 
the  cold  season,  a  course  dictated 
y  common  sense  nor  by  comfort, 
or  is  also  convinced  that  where 
m  is  prevalent  beer  and  cider  should 
L 

poda — The  amcebse  forms  are  often 
n  water,  but  whether  they  indicate 
loe  of  putrescent  organic  matter  is 


not  at  present  certainly  known.  Ehrenberg 
has  also  discovered  them  in  air,  and  he  has 
found  that  if  dried  they  will  retain  their 
vitality  for  months  and  even  years.  See 
Air,  "Water,  &c 

Xlhubarb — The  species  usually  grown  for 
alimentary  purposes  are  the  Rfieum  Hhaponti' 
cum  and  Rheum  hyhridum.  The  kind  known 
to  gardeners  as  true  Turkey  rhubarb,  and 
which  also  yields  an  excellent  edible  product 
is  the  Rheum  palmcUum,  It  is  a  very  useful 
fruit  in  a  dietetic  point  of  view,  but  since  it 
coDtains  oxalate  of  lime,  it  should  be  avoided 
by  persons  suffering  from  the  oxalate  of  lime 
diathesis. — (Pay  Y. ) 

Rhubarb  leaves  are  often  used  for  mixing 
with  tobacco,  an  adulteration  which  may  be 
distinguished  by  the  microscope,  the  chief 
difference  of  structure  being  in  the  fine  stria- 
tion  observed  in  the  rhubarb  cells,  the  hairs 
of  the  leaf,  the  shape  and  course  of  the  mid- 
rib and  veins,  and  the  gland-like  bodies  scat- 
tered throughout  the  lamina.    See  Tobacco. 

Turkey  rhubarb  is  often  adulterated  with 
wheat-flour,  turmeric  {see  Flour,  Turmeric, 
&c.),  and  English  rhubarb.  The  flour  and  tur- 
meric may  be  discovered  by  the  microscope ; 
turmeric  also  may  be  detected  by  boracic  acid, 
which  reddens  it.  In  English  rhubarb,  starch 
is  generally  in  large,  oxalate  of  lime  in  small, 
quantities  only.  The  proportions  of  these 
ingredients  are  reversed  in  the  Chinese  varie- 
ties. 

Rice — ^The  seed  of  the  Oryza  saliva  de- 
nuded of  the  husk  and  inner  cuticle.  Rice, 
when  associated  with  meat,  fat,  and  salts,  is 
a  valuable  article  of  diet ;  alone,  it  is  too  pure 
a  starch  to  suffice. 

Rice  resembles  the  potato,  but  attempts 
made  to  substitute  it  in  diets  for  potatoes 
have  not  been  followed  with  satisfactory  re- 
sults. The  experiment  was  recently  tried  in 
some  of  our  unions,  and  the  most  serious  con- 
sequences followed.  In  one  of  these  nine  or 
ten  deaths  from  scurvy  and  allied  diseases 
occurred  in  a  single  fortnight. 

The  proportion  of  gluten  in  rice-flour  is 
about  6*3  per  cent.,  and  it  rarely  exceeds  7 
(Letheby)  ;  and  it  cannot  be  made  into  bread 
unless  it  is  mixed  with  wheaten  flour. 

The  following  analyses  exhibit  its  composi- 
tion : — 

Composition  of  Rice  (Lethsby). 

Nitrogenous  matter  .               .        .  d'S 

Carbo-hjdrates         .        .        .        .  79*6 

Fatly  matter 07 

Saline  matter 0-5 

Water       ...              .       .  130 


100  0 
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Composition  of  Dried  Biee  (Paten). 

Nitrogenous  matter         .  7 '55 

SUrch 8865 

Dextrine,  Ac 100 

Fatly  matter 0-80 

Cellulose 110 

Mineral  matter        ....  0^ 

100-00 

The  following  is  the  compoiiition  of  the  ash 
of  rice : — 

Potash 18-48 

Soda 10  67 

Lime 1-27 

Magnesia 11-69 

Oxide  of  Iron 0'46 

Phosphoric  acid      .        .        .        .  63-36 

Chlorine 0-27 

BUica 3-35 

90-54 

An  oil  may  be  obtained  from  the  embryo  of 
rice.  It  has  a  density  of  '924  at  IS*'  C,  and 
at  6^  C.  acquires  a  butylaceous  consistence. 
It  contains  a  large  quantity  of  oleic  acid,  and 
much  albuminous  matter. — (A.  Pavesi  and 
E.  ROTONDI,  Gazzettu  Chimica  Italiana,  iv. 
192-195.) 

The  structure  of  the  husk  of  the  grain  of 
rice  cannot  easily  be  determined,  and  it  should 
be  examined  after  it  has  been  immersed  in 
glycerine  for  some  time.  The  outer  surface 
of  the  seed  is  thrown  up  into  ridges  arranged 
both  transversely  and  longitudinally,  and  de- 
scribing between  them  square  spaces.  The 
ridges  are  formed  in  part  of  silica  in  the  form 
of  granules ;  here  and  there  are  openings  of 
somewhat  irregular  form,  and  which  are  the 
mouths  of  stomata.  The  substance  of  the 
husk  is  made  up  of  narrow  and  rather  short 
fibres.  Some  of  these  are  arranged  longitu- 
dinally, others  trHUSversely.  They  are  brittle, 
and  their  edges  rough.  That  they  are  really 
fibres  is  shown  by  their  being  hollow,  as  is 
seen  in  transverse  sections.  Beneath  the  fib- 
rous membrane  is  a  thin  layer  of  angular  cells. 
— (Hasball.)  The  starch  corpuscles  them- 
selves are  very  small,  and  scarcely  average 
more  than  "0003  of  an  inch  in  diameter.  Their 
shape  is  angular,  with  a  central  depression 
{see  fig.  73). 

When  the  seed  is  enclosed  in  its  paleas  or 
husk,  it  is  known  by  the  name  of  paddy. 

The  cultivation  of  rice  is  attended  with 
considerable  danger  both  to  the  actual  workers 
in  the  fields  and  those  living  in  the  immediate 
neighbourhood  of  them.  The  land  is  for 
some  time  inundated,  and  the  labourers  in 
rice-fields  have  to  stand  for  hours  in  stagnant 
water ;  and  the  emanations  arising  from  the 
land  when  it  is  half  dry  are  most  deleterious. 
So  large,  indeed,  was  the  mortality  from  this 
cause  in  Sardinia,  that  Charles  Emmanuel 
endeavoured  to  abolish  all  the  rice  planta- 


tions in  his  kingdoms.  His  bsBflfieoit  pro* 
ject  was,  however,  strongly  opposed,  wXvij 
by  the  owners,  but  also  by  the  poorer  dia^ 
and  he  was  compelled  to  abandon  it.  It  ii 
said  that  rice  plantations  in  Europe  kaTepn* 
duced  more  injurious  efTects  than  those  vlidi 
exist  in  Eastern  countries,  but  ws  hn  ooi 
sufficient  evidence  before  us  to  decide  tliii 


,  RICE« 
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point.  In  France,  however,  we  taw^  ^ 
labourers  in  rice  plantatitms  beeoospilti* 
emaciated,  and  are  subject  to  intsanittv 
fevers,  dropsy,  scurvy,  and  other  diKM^fc* 
living  over  forty  yean  of  age. 

Rice-flour  is  often  used  for  the  |vip>** 
adulterating  oatmeal,  mustard,  pcff***'!^ 
enne,  curry  powder,  ginger,  nixtd  ^^ 
liquorice,  &c 

Rivers,  Btreftms,  PoUvllos  ^  1^ 

It  is  noticeable  th«t  the  first  •^^^^^^'^ 
Sanitary  Act  in  the  statute-book  «tiii|ii" 
of  fact  a  Rivers  Pollution  BiU,  fcr  intkfjf 
1388  an  Act  was  passed  imposing  tki  ^ 
high  penalty  (considering  the  value  of  ^^ 
at  that  time)  of  £20  upon  psoott 
animal  filth  and  refuse  into  riven 

It  may  easily  be  premiaed  that  if,  si  i 
when  the  country  was  ipanely  Vt^f^ 
when  towns  were  small,  and  when  vmaf^ 
industry  was  but  feebly  developed,  kfirf"** 
was  required,  it  urgently  needs  it  b0*i  ^ 
for  centuries,  from  the  great  eentrai  rf**" 
merce  down  to  the  single  eotts^  4a  *| 
river's  brink,  each  in  its  sphere  hsi  d«** 
utmost  to  render  river-water  undristaM>y 
man,  poisonous  to  fish,  hurtful  to  ^bo^ 
and  offensive  to  the  senias.  Hm  pivp^P^ 
of  cholera  along  polluted  streami^  tki  ^f^ 
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i  indiTidiuls  and  of  the  press— com-  serious.  The  pollution  from  nickel-works,  iron- 

trisiag  from  witnessing  tbe  whole-  works,  and  rolling-mills,  from  cutlery,  from 

nictioii  of  fish,  and  from  the  evidence  brass-foundries,  and  from  German  silver  and 

eiiMs — are  a  few  of  the  many  influ-  electroplate  works,   is   pronounced   by  the 

hkh.  have  directed  public  attention  Commissioners  to  be  comparatively  unimpor- 

istty  to  the  subject  of  river  pollu-  tant ;  whilst  the  drainage  from  galvanising  is 

far  more  serious,  not  merely  on  account  of 

numeroas  suooesnve  reports  of  the  two  the  large  volumes  of  offensive  liquors  dis- 

[Jommissions,  appointed  respectively  charged  from  the  works,  but  also  "by  the 

and  1868,  the  magnitude  of  the  evil,  reckless  manner  in  which  these  pernicious 

iting  agencies,  and  the  remedies  may  liquids  are  in  many  cases  flushed  out  into 

eiated ;  but  the  interests  involved  are  sewers  or  rivers." 

inse,  that  although  there  have  been  The  effluent  waters  are  extremely  acid  and 

hro  attempts  to  pass  temporary  or  corrosive,  so  much  so  that  they  dissolve  the 

nt  Acts  in  order  to  prevent   river  cement  and  loosen  the  brickwork  of  sewers. 

I,  it  yet  remains  a  subject  for  future  The  remedies  proposed  with  regard  to  pollu- 

ML  tion  from  mines  and  metal  manufactories  are 

mbstances   polluting  rivers   may  be  naturally  rather   preventive  than   curative, 

into    two    great'  classes— viz.,    (1)  most  of  the  mineral  matters  being  in  sus- 

(2)  inorganic.  pension.     If  the  effluent  water  be  allowed  to 

rffonie  are  such  as  sewage,  and  the  rest  undisturbed  in  pits  for  a  longer  or  shorter 

irainage-waters  from  cotton,  woollen,  time,  according  to  the  nature  of   the  sus- 

E,    jute,  print,  dye,  bleach,   alkali,  pended  substances,  a  fine  mud  will  fall  to  the 

[f  aoap,  starch,  sugar,  and  other  works,  bottom,  and  the  water,  comparatively  pure, 

tannerie-o,    paper-mills,   distilleries,  may  then  be  allowed  to  flow  into  the  stream; 

whilst  in  the  case  of  metal  manufactories,  the 

all  agree  (however  various  may  be  the  refuse  liquid  frequently  admits  of  profitable 

fion  of  the  fluids)  in  holding  in  suspen-  treatment,  and  instead  of  permitting  it  to  go 

solution  matters  principally  organic,  forth  as  waste,  may  be  utilised  by  the  manu- 

B  or  leas  putrescent ;  and  the  remedy  facturer.     But  whether   the  corrosive  acid 

slass  of  polluting  substances  appears  to  liquors  of  some  metal  trades  may  be  utilised 

x>  permit  them  to  be  discharged  into  or  not,  certain  it  is  that  on  no  account  should 

until  they  have  first  been  submitted  they  be  allowed  to  enter  sewers  or  rivers, 

wrations  of  intermittent  filtration  and  The  Commissioners  recommend  the  follow- 

trigation.   These  two  last  remedies  are  ing  standards  of  purity  for  general  adoption, 

e  only  applicable  to   impurities   of  but  they  wish  in  the  case  of  mines  to  make  an 

nd  vegetable  origin.  The  details  of  this  exception  with  regard  to  standards  d  and  e : — 
■in  be  found  in  article  Sewaob. 

Ofj^oiiic  polluting  substances  are  those  (a.)  Any  liquid  which  has  not  been  subjected  to 

From  mining  operations    and    metal  perfect  rest  in  subsidence  ponds  of  sufficient  sixe  for 

tores.     From  the  first  a  large  amount  »  period  of  at  least  six  hours,  or  which  having  been 

thless  rubbish    is     derived,   and  is  ^  sul^ected  to  subsidence,  conUins  in  nupenHon 

»  i«*«  ♦i,^  «.<w.««.4.  .fw^»   «;♦»,  +1,-*  °»o**  **»*n  1  part  by  weight  of  dry  organic  matter  in 

into  the  nearest  stream,  with  the  ^^^  ^  ^^^^  /^j^^,  ^,  ^^  j[q^,^  ^^  ^^^^  ^^ 

eholdng  up  its  bed,  and  in  the  course  ly^^j^g  been  so  subjected  to  subsidence,  contains  In 
diverting  its  course  to  the  injury  of  xutpension  more  than  8  parts  by  weight  of  dry  mine- 
proprietors  ;  but  this  is  not  the  only  ral  matter,  or  1  part  by  weight  of  dry  organic  matter, 
)  the  streanL  In  the  case  of  lead,  zinc,  in  100,000  parts  by  weight  of  the  liquid. 
arsenic,  tin,  and  baryta  mines,  a  (P)  A°J  ^^^l^^^  containing  in  solution  more  than 
poiKmoui  ingredient  is  added  to  the  ^  parts  by  weight  of  organic  carbon,  or  8  parts  by 

^e  part  of  which  is  dissolved,  the  ^^JJ  "'  *^'«*°*«   "^"^^"^  ^^"^'^  ^^  ^^ 

V  •         •                     •              J      *i.  weight. 

er  bemg    in  suspension,   and  irfter  ^^^  ^^^y  ^^^^^  ^,j,cli  exhibits  by  dayUght  a  dis- 

le  fine  metal-bearing  dust  is  deposited  tinct  colour  when  a  stratum  of  l  inch  deep  is  placed 

e  herbage,  with  the  result  of  poison-  in  a  white  porcelain  or  earthenware  vessel 

cattle  ;  add  to  this,  that  in  mining  (<i)  Any  liquid  which  contains  In  solution  in 

08  a  large  amount  of  washing  of  the  100,000  parte  by  weight  more  than  2  parts  by  weight 

jquired,  and  that  the  washing  water  ^^  ^^  ™«***  ^^"^^^  calcium,  magnesium,  potassium, 

i^^^L^*"":  '*^  ^^'°  "^^i:  ^^°  %TX'u<inl6  which  in  100.000  parts  by  weight 

thy  detntua,  to  the  nearest  stream.  contains,  whether  in  solution  or  suspension,  in 

pollution    caused    by   metallurgical  chemical  combination  or  otherwise,  more  than  -06 

ns  and  metal  manufactures  does  not  part  by  weight  of  metallic  arsenic. 

with   one  or  two  exceptions,  very  (/.)  Any  liquid  which,  after  acidification  with 
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salphnric  acid,  contains  in  100.000  parts  by  weight 
more  than  1  part  by  weight  of  free  chlorine. 

iff.)  Any  liquid  which  contains  in  100,000  parts  by 
weight  more  than  1  part  by  weight  of  salphar,  in  the 
condition  either  of  sulphuretted  hydrogen  or  a  sol* 
uble  sulphuret. 

(h.)  Any  liquid  possessing  an  acidity  g^reater  than 
that  which  is  produced  by  adding  2  parts  by  weight 
of  real  muriatic  acid  to  1000  parts  by  weight  of  dis- 
tilled water. 

(i.)  Any  liquid  possessing  an  alkalinity  greater 
than  that  produced  by  adding  1  part  by  weight  of 
dry  caustic  soda  to  1000  parts  by  weight  of  distilled 
water. 

(j.)  Any  liquid  exhibiting  a  film  of  petroleum  or 
hydro-carbon  oil  upon  its  surface,  or  containing  in 
suspension  in  100,000  parts  more  than  -05  part  of 
such  oiL 

Notwithstanding  the  general  assent  of  tbe 
late  Baron  Licbig  and  other  excellent 
chemists,  the  general  opinion  appears  to  be 
that  the  rccommendationB  require  consider- 
able modification. 

In  particular,  the  volume  and  ratio  that 
effluent  matters  bear  to  the  volume  and  ratio 
of  the  river  appear  to  have  been  quite  over- 
looked. In  all  future  legislation  it  must  be 
remembered,  if  any  standard  of  impurity  is 
adopted,  that  a  million  of  grains  of  any 
polluting  substance  thrown  into  a  large  wide 
river  may  do  no  harm  whatever;  while,  on  the 
other  hand,  tlie  same  amount  in  a  small  brook 
will  kill  all  the  fish,  ^nd  be  a  great  nuisance. 
Again,  coie  must  bo  taken  that  the  manu- 
facturer, by  simply  pumping  into  his  refuse 
liquids  water  from  the  stream,  may  not  be 
able  to  evade  the  law  by  diluting  a  very  im- 
pure liquid  down  to  the  legal  standard.  In 
prohibiting  metals,  it  is  obvious'  that  not 
alone  arsenic,  but  also  lead,  copper,  chromium, 
&c.,  should  be  dealt  with  as  strictly  as  arsenic. 
Mr.  Crookes  proposed,  "  I  would  therefore 
say  that  no  person  should  send  into  a  river 
water  which  is  less  pure  than  the  water  of 
the  river  at  the  place  at  which  it  goes  in. 
...  If  the  river  contained  100  grains  per 
gallon  of  impurity,  and  if  I  turn  into  it  water 
containing  IK)  grains  per  gallon  of  impurity, 
although  that  is  a  very  impure  liquid,  I  am 
doing  the  river  good  rather  than  harm." 
This  proi>osal  has  certainly  the  merit  of  uni- 
formity, is  simple  and  capable  of  adoption, 
although  it  would  evidently  press  extremely 
hard  upon  manufacturers  at  the  heads  of 
streams.  Dr.  Lyon  Playfair  has  also  suggested 
provisions  against  any  discharge  into  a  stream 
which  will  raise  its  sum  total  of  impurities 
Wvond  a  certain  amount.  He  thus  takes  the 
Stream  tm  the  standard,  and  not  the  refuse 
water.  This,  again,  is  a  suggestion  which  is 
capable  of  being  worked  out  in  detail.  Besides 
other  evident  and  valid  objections  to  the  re- 


commendationa^  the  terms  "  orgaxue  csAml' 
and  "  oi^anio  nitrogen  '*  have  been  with  Wr 
son  objected  to,  as  applying  to  a  method  of 
analysis  used  by  one  of  the  Comminionen 
alone,  and  a  methocl  g«hendly  condemned  \ij 
other  chemists  as  faulty  and  inaccurate. 

As  it  may  hereafter  probably  fall  to  the  mes- 
cal officer  of  health  to  investigate  the  state  d 
the  streams  in  his  district,  it  may  be  well  ben 
to  give  the  amount  of  solid  residue  in  tfev 
of  our  rivers,  and  also  a  short  Notice  of  Hum 
substances  which  have  been  found  to  be  moik 
noxious  to  fish,  referring  the  reader  to  srtMi 
Wateb,  Analysis  of,  for  further  infonnstMH. 

The  following  tablo  is  compiled  from  the 
original  paper  of  Dra.  Adams  and  Pensy,* 
detailing  the  effect  of  mixing  chemiesl  agesii 
with  water  on  the  life  of  the  minnow  sad  foU- 
fish.  The  results  of  the  experiments  an  d 
great  interest,  and  cannot  fail  to  be  of  use  ti 
any  one  who  has  to  investigate  real  or  tt^ 
posed  pollution.  In  the  tabolar  zeialts  111 
experiments  on  the  minnow  are  here  akM 
represented,  the  fractions  indicating  tiie  tell 
amount  which  the  experimenters  fooad  ^ 
stroyed  life.  Thus,  sulphate  of  copper  mUm 
means  that  1  part  of  sulphate  of  ooppordBt* 
solved  in  100,000  parts  of  water.wss  falal  ti 
a  minnow.  It  must  be  remembered  thai  ti» 
latter  is  a  very  delicate  fish,  and  eztrem^ 
susceptible  of  impurities.  On  that  seooaati 
was  certainly  one  of  the  best  fishes  wUcI 
could  possibly  have  been  selected  for  ti» 
purpose  of  experiment. 


Solphoric    . 
Nitric  . 
Muriatic 
Sulphurous . 
Acetic . 


nftx 
rtSo 


Aeidi, 

Citric  . 

Tannic 

GalUc 

Carbolic 

Arsenioos 


Mttaaic  Saits. 


Sulphate  of  copper  ,^\j„ 
Chloride  of  lime .  ,,^ 
Do.,  saturated  so- 
lution .  ^^0, 
Nitrate  of  lead  .  ^^^ 
Sulphate  of  alum  xnin 
Sulphate  of  iron .  ,o][oa 


Chloride  of  tin  . 
Oxymoriate  <rftiB 
Carbonate  of  «mU 
Carbozuue  of  pot- 
ash, impure  . 
Bicarbonate  of 
potash 


Special  Ckemieals. 


Chlorine,     satur- 
ated solution  . 
Iodine 
Bromine 


Galls     . 

Garancine 

Sumach 


Foundry  cake 
Furnace  cinders , 
Heavy  pitch  oil  . 
Light  pitch  oil    , 


Who 


Lime   . 
Caustic  potash 
Ammonia  . 


Drjfsaittriet, 
Wn  I  Madder 


TaAO 


ffa 
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Catccha 

Mifceilaneous, 

BiSQiphideofcaiMi  lii 
Sulphide  of  an- 

monia  ik 

SnlphnreUed  hj- 

drogen  ill 


isioo 
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^mni^ug  thfl  ftganis  deitmetlTs  of  the 

tt  delicata  ftihsa  into  three  ckuea,  vs 

Am  moat  detrimiatal  ire — 

Balplati  of  copper,  the  minenl  uidi,  tbe 
halea  ot  •liun  and  irOD,  iodine,  bromiae, 
Ha  potwh,  the  ehloiide  and  oxTinnriate 
■,  the  heavx  ud  light  iritch  oilt,  ohloride 
M  (ntnntad  lolation),  and  urbolio  >dd. 
W  »Si  deetror  miimow  Ufa  vben  eziitiug 
kj  null  proportioiu,  TarjiiiK  from  1  in 
m  iiuta  of  water  to  1  in  10,000  partb 

na  next  deetmetiTe  ue  lucb  »  guui- 
,  Mkadder,  ■aoiaeh,  catecbn,  acetic  eciU, 
t^ad,  knenioni  ftcid,  gallio  icid.  Thete 
II  fatal  when  existing  in  the  proportion  of 

1  to  7000  of  water,  to  from  I  to  3500. 
n«  Ira*t  datraetjie  bat  yet  paitotumt 
ii  an  tartaric  aad,  aalti  oF  loda  and 
(^  fcfdrate  of  lime,  ammonia,  biiulphide 
oboD,  nilphide  of  unmoniam,  lolphu- 
lhjdiacea,f OQDdi7-«ake,  f omaee  cinden, 
hIiqaor,andipentgalU.  Thne  different 
laeaa  an  fatal  to  minnow  life,  when  ex- 
(In  water  in  proportion!  TaiTing  from  1 
NtolInSa 

«  ambatancea  which  are  powerfnll;  pollut' 
•1  yat  biLTe  little  inflaence  on  Oah  life, 
it  in  Urge  qnantitiea  and  in  a  atate  of 
'tioD,  are  blood  and  nrine.  Large 
of  Unaeed  and  olire  oils  also  did 
ppear  to  bara  aiij  appreciable  effect  on 
rii  *Dbmit(«d  to  eiperiment. 
■11  prebabilily  there  will  be  legiilation 
•  anbject  of  riven  ahortl;,  and  it  ia  lili el; 
•K  local  anthoritiea  will  be  cut  aome 
tuid  powera  of  aaperriaing  the  atreama 
ir  diatrict.  The  following  enactment 
ivwer  to  local  antharitiei  when  neceaaaiy 
aaad  in  caaaa  ot  atream  pollution  :— 
t  local  antboritj,  with  tbo  aanction  of 
ttoraej-Oeneral,  may,  either  in  their 
una  or  in  the  name  of  any  other  penon. 
tha  conaant  of  taoh  peraon,  take  luch 
jiDsa  by  indictment,  bill  in  Chancery, 
,  or  othorwiae,  aa  they  may  deem  advii- 
«  the  purpoiB  of  protecting  any  water- 
viUun  their  iuri«dictioQ  from  polluliona 

-  from  aewago  either  within  or  without 
iiatriot:  and  the  coata  ot  and  incidental 

-  such  proceodinga,  inilnding  any  coata 
Miy  be  awarded  to  the  defendant,  abnll 
^cd  to  be  eipenaea  properly  incorred 
A   aothority  in  the  execution  of  the 

HaalUi  Act.  -  (P.  H.,  a.  69.)     See 

tt  HiaxwlTS. 
'Tbia  i»  a  atroog  i^rlt  flaTOored 


with  tea ;  the  eonatituenta  are  alcohol,  aogar. 

The  aih  contoiaa  min^nese  derived  from  the 
tea. 

ROOfa— 5«  Hl^ITATIONB. 

Rttoma— 5u  DiaiNFEcnoH,  Habitations, 

OviBCSOWDIIia,  YEHTU^TlOtl,  ko. 

RtMemkry— The  flowering  tops  of  Aor- 
morinut  ogieivalit.  The  oil  paaaeneB  aome 
antiieptic  propertiea. 

Rftwing-— iSm  Heabt  Disiabb. 

Rndeah^mer— A  German  red  wine.    5n 

WlHt 

Rue—The  leaf  of  the  ilufa^ai^Imi.  The 
oil  of  rue  oontaioa  iligbl  antiaeptic  propertiea. 

Euo  hae  been  criminally  employed  for 
proouriDg  abortion.  It  ia  antitpoamodio, 
diuretic,  itimulant,  nervine,  and  emmena- 

Rum—An  ardent  apirit  obtained  by  dia- 
tillation  from  the  fermented  akinuning*  of 

the  augar-boilera.fayrup-icam),  the  draining* 
of  the  angBT-pota  and  hogthenda  (molaaaea), 
the  waabinga  of  tbe  boilera  and  other  Teaaela, 
together  with  auffioient  recent  cane  juice  or 
wort  prepared  by  maitung  the  cmabed  cane 
to  impart  the  neceaaary  flavour.  Lilie  other 
apirila,  mm  ia  colourleai  when  It  leavea  the 
■till,  and  ia  tinged  with  partially  burnt  IDgai, 
ka.,  to  >ait  the  taate  of  tbe  coosumer. 

Rum  i>  greatly  improved  by  keeping, 
wherebyit  acquire!  a  fine,  mellow,  aoftflavoor. 
Aa  imported  into  thia  country,  it  haa  an 
average  atrengtb  of  W  under  proof.  Tbe 
beat  cornea  from  Jamaica;  and  it  ii  nanal 
there  to  put  a  few  slicea  of  pine-apple  into 
ibebeatqualitieaottbia  spirit,  hence  the  term 
'  pine-apple  ram.  The  flavour  of  mm  ia  dna 
I  to  a  Tolatila  oil  and  butyric  acid.  From  a 
knowledge  of  tbia  tact  haa  proceeded  the 
manufacture  of  a  butyric  compound  (eaaenea 
of  rum),  by  the  aid  of  which  the  dealer  ia 
enabled  to  manufacture  a  Gctitioui  mm  from 
malt  or  molaaaea  apirit. 

The  following  atatement  ahowa  the  ohaTM- 
terutica  of  mm  :— 

Sum. 
BpceiBc  KiavltT  0874  W  fl-KS 

AWhoLprrctDt      .  WOOO  10  TJIWO 

Sulldt  neruDl.  .  I ODO 

Aihrtratal.  O'lOO 

ai  tartaric  acid     .  aHOO 

The  late  Dr.  Edward  Smith  apoke  of  mm 
aa  being  a  tme  reatorative,  auitaining  and  in 
ereaaing  the  vital  powen  -,  and  he  « 
tbe  otd-fuhioned  combination  of  r 
milt  a  moit  powarfnl  reatoiative. 
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For  the  general  efifects  of  spirits,  &c.,  tee 
Alcohol,  Alcoholic  Beverages,  Alcobol- 

ISM,  &c 

Adulterations. — A  flavouring  has  been  pre- 
pared to  imitate  that  of  the  pine,  and  is  now 
extensively  employed  in  this  country,  not  only 
to  convert  ordinary  rum,  but  even  ordinary 
spirit,  into  "  pine-apple  rum."  This  flavour- 
ing may  be  prepared  by  distilling  butter  with 
sulphuric  acid  and  alcohol,  or  by  combining 
amylic  or  potato  ether  with  butyric  acid,  and 
then  dissolving  it  in  alcohoL 

Other  adulterations  which  have  been  dis- 
covered in  rum  are  water,  cayenne  pepper, 
Cocculus  Indicus,  sugar,  lead,  &c. 

For  methods  of  detecting  these  adultera- 
tions, tee  Alcoholometry,  Beeb,  Brandt, 
Gin,  &0. 

Xlye — The  seed  of  the  Secale  cereal^j  a 
gramineous  plant  which  is  cultivated  exten- 
sively on  the  Continent,  and  forms  the  chief 
food  of  northern  nations,  and  though  now 
rarely  used  here,  was  once  a  common  article 
of  diet  amongst  ourselves.  The  ordinary  food 
of  the  lower  orders  throughout  Holland,  Ger- 
many, &c.,  is  a  dark-looking,  sour-tasting 
bread  made  from  this  grain.  Rye  resembles 
wheat  more  nearly  than  any  of  the  other 
cereals,  but  it  is  slightly  less  nutritious, 
smaller  in  size,  and  darker  in  colour.  Rye- 
flour  is  less  rich  in  nitrogenous  principles  than 
wheat-flour,  but  it  contains  more  sugar.  The 
"  soluble  gluten  "  of  rye-flour  may  be  obtained 
in  the  following  manner  :  TVash  its  paste  fre- 
quently in  water  until  it  breaks  up  and  be- 
comes diffused  throughout  the  liquid,  the 
bran  only  being  left  behind  ;  the  milky  liquid 
(after  having  deposited  the  starch  and  after 
the  separation  of  the  albumen)  may  be  eva- 
porated, when  the  residue  will  consist  of  sugar- 
oil  and  the  so-termed  **  soluble  gluten,"  which 
may  bo  dissolved  out  by  means  of  alcohol. 
The  nitrogenous  matter  of  rye  consists  of 
fibrine,  gluten,  and  albumen.  Rye  taken  by 
those  unaccustomed  to  its  use  causes  diarrhoea, 
but  custom  soon  overcomes  this  effect.  Rye- 
bread  contains  loss  vegetable  fibrine  and  more 
caseine  and  albumen  than  wheatcn  bread,  and 
a  peculiar  odorous  substance. 


CompotUion  of  Ry^Medl  (Lethdt). 

Nitrogenous  matter        .       .       .  SD 

Carbo-hydnUes                ...  731 

Fatty  matter SD 

Saline  matter 11 

Water Uf 

loJi 

Composition  of  Dried  Rye  (Patei). 

13^ 


A^  S«rt  ^^I^VI'^'VAriP     AAA^Vtr^A                         •                      •                     • 

Sterch 

mi 

Dextrine,  Ac 

14« 

Fatty  matter 

3« 

Cellulose 

3U 

Mineral  matter 

S« 

100^ 

Comptuition  of  Ike  Ash  ofByt, 

Potash 

.    a« 

Soda 

ii« 

Lime 

4« 

Magnesia        .... 

10« 

Oxide  of  iron  .... 

1« 

Phosphoric  acid 

.      4Ni 

Sulphuric  acid 

o« 

SiUca 

m 

lll« 

The  testa  of  rye  differs  from  the  icilil| 
wheat  in  having  the  cells  of  the  first  snd 
coats  smaller  and  much  more  delicateljl 
Those  of  the  third  coat  are  also  lauJH  ^ 
of  a  somewhat  different  form.    The 
starch  grains  are  much  smaller  than  thi 
responding  ones  in  rice,  and  levenl  d 
larger  granules  of  rye-starch  are  fi 
with  a  three  or  four-rayed  hilum. 
with   the  polariscope  they  exhiUt  i 
strongly-marked  cross. 

None  of  the  cereals  are  so  liable  to 
crgotised— *.e.,  become  the  seat  of  fW^J 
a   parasitic   fungus— as    rye.    The 
grain  becomes  considerably  larger,  tai 
attain  upwards  of  four  times  its 
size ;  hence  it  can  readily  be  rifted  ft« 
unaffected  grain,  and  care  should  be 
that  it  is  so  separated,  or  serious 
may  arise.    See  Ergot. 

Roasted  rye  is  occasionally  used  si  i 
stitute  for  coffee,  and  it  is  also 
the  adulteration  of  chicory,  annatto, 
&c.     It  furnishes  an  excellent  malt  Iff 
distillation  of  spirit,  and  is  much  used  ii 
makiog  of  hoUands. 


s. 


Sacoharometer — An  instrument  exactly 
similar  in  principle  to  the  lactometer  and 
hydrometer,  bat  it  is  weighted  and  graduated 
expressly  for  saccharine  solutions,  and  is  of 
considerable  and  extensive  technical  use  in  as- 
certaining the  richness  of  malt  worts. 


8aflk*on->The  prepared  stigiDai*c> 
of  the  Crocus  sativus  or  saffron  epee» 
stigma,  and  part  of  the  style  of  the ; 
form  a  thin  filament  broad  at  oai  ^1 
tripartite,  of  an  orange-red  oolost 
carefully,  it  forms  the  Aajr  sajfro^  "■■' 
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kcbd  and  prened  into  paroela,  cake  saffron, 
ifiai,  moigteiied  and  preued  upon  white 
iwr,  leaTot  an  orange-coloured  stain,  and 
lUi  to  water  and  alcohol  an  orange-red 
ioariiig  matter  called  polpcroite,  changed 
b  Une  by  oil  of  vitriol.  It  also  contains 
KB&rti2e  oiL  When  pressed  between  folds 
white  filtering-paper,  it  3rieldi  no  stain. 
od  saffron  does  not  give  upon  incineration 
r»  than  *1  per  cent,  of  ash. 
liulteratums.— The  adulterations  of  s&ffron 
Bomerous.  Some  traders  steep  it  in  water, 
pvl  it  in  damp  places,  in  order  to  increase 
weight.  Saffron  thus  treated  acquires  a 
iliar  odour,  rapidly  becomes  mouldy,  and 
re  readily  stains  the  fingers  than  good 
irao.  Another  adulteration  undertaken 
Hm  same  purpose  is  the  addition  of  otV, 
l|y  detected  by  the  greasy  stains  left  when 
ttigmsw  are  pressed  on  paper. 
fadsr  the  name  of  Persian  saffron,  Hagar 
mL  Central  Halle,  1870,  No.  40,  p.  364) 
deacribed  oily  cakes,  containing  scarcely 
■ligmataa,  but  chkfly  consisting  of  petals 
vignated  with  a  thick  fixed  oil,  supposed 
•  Q&To  oil  coloured  with  curcuma.  This 
rfM  of  fraud  may  be  recognised  by  its 
its  chemical  properties,  and  by 
that  it  yidds  to  petroleum  its 
matter,  which  true  saffron  does 
Spftniah  saffron  is  frequently  adul- 
Aid  with  honey  in  order  to  increase  its 
^fuL  This  may  be  detected  by  treating 
■lafls  with  water,  and  then  estimating 
ibteeting  the  sugar  in  the  usual  way. 
■I  far  the  most  frequent  method  of 
liiHrafing  saffron  is  the  substitution  of 
f/OgmaUkf  the  petals,  or  the  leaves  of  other 
ilib  The  flowers  of  Carihamus  tincloriiis 
ml  order,  CompotUa),  the  corollas  of  the 
BTMi  erocea  (natural  order,  Scrophtdar- 
w),  the  flowers  of  Calendula  arvensis 
ml  order,  Compotita:)^  of  arnica,  of 
and  of  fuminella,  the  young  shoots 
(probably  Carex  pulicaris  or  C. 
r),  variously  treated  so  as  to  imitate 
BBy  have  been  found. 
)  eomplete  the  list  of  the  above  adultera- 
I  most  be  added  the  d6bris  from  the  wood 
npeehe,  and  of  Rhus  Cotinus^  ingeniously 
d  and  twisted  together  and  impregnated 
i^rap,  calcareous  earth,  chalk,  glucose^ 
^yoerine. 


le  fascula  (starch)  from  the  stem 
UeviSf  S,  Rumpliiif  and  perhaps  of 
!*  tpecies  of  palms. 

9  Migo  ia  obtained  from  the  central  or 
ftllary  part»  commonly  called  pith,  of  the 
ft  of  several  species  of  palm.  When  the 
m  nifllciently  matare  it  ia  out  down  near 


the  root  and  split  perpendicularly.  The 
medullary  matter  is  extracted,  reduced  to 
powder,  mixed  with  water,  and  strained 
through  a  sieve.  From  the  strained  liquid 
the  starch  is  deposited,  and  after  washing 
with  water  and  drying,  forms  the  sapo  flour 
or  meal  of  commerce.  Granulated  sago  is  pre- 
pared from  sago-flour  by  mixing  it  with  water 
into  a  paste  and  then  granulating.  The  starch 
of  sago  examined  with  the  microscope  is  seen 
to  consist  of  granules  of  considerable  size  and 
elongated  form,  being  usually  rounded  at  the 
larger  end,  and  owing  to  the  mutual  pressure 
of  th^  particles  truncate  at  the  other  extre- 
mity. Sometimes  the  f  ucette  is  single,  when 
the  granules  are  more  or  less  muller-shaped ; 
in  others  there  is  a  douUe  f  ucette.  The  hilnm 
when  perfect  is  circular,  but  it  is  often  eracked, 
when  it  appears  as  a  cross-slit  or  star.  Sur- 
rounding the  failum  a  few  indistinct  rings 
may  usually  be  perceived.  In  some  of  the 
granules  examined  with  the  polariscope  the 
particles  usually  exhibit  a  black  cross,  the 
hilum  being  the  centre.  In  the  granulated 
sago  the  starch  granules  are  much  larger  and 
less  regular,  effects  due  to  the  heat  employed 
in  its  preparation.—  (Hassall.  )    See  fig.  74. 


SAGO 

ST,S  TV  INCH 


Fig.  74. 

Sago  is  principally  adulterated  with  potato- 
starch,  this  admixture  may  readily  be  detected 
by  the  microscope.    See  Stakch,  &c. 


[BJiinanthus  major  and  minora 
yellow  rattle ;  natural  order,  Scrcyphulariacea) 
— This  has  been  found  in  bread  ;  it  probably 
gets  accidentally  mixed  with  wheat.  Bread 
containing  sainfoin  is  described  as  having  a 
bluish -black  colour,  a  moist  sticky  feeling,  an4 
a  disagreeable  sweet  taste ;  it  is  not  known  to 
be  injurious. 
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SaUoine  (0«Hi80j4  =  286)-Fufimg-point, 
248"  F.  (120*  0.)  Salidne  U  contained  in  the 
bark  of  most  of  the  willows,  and  confen  npon 
them  their  peculiar  bitteraess.  It  maj  be 
obtained  by  the  cautious  evaporation  of  the 
cold  aqueous  infusion  of  willow  bark.  It 
forms  white  silky  needles  and  plates;  is  soluble 
in  5^  parts  of  water  at  60^  and  in  much  less 
at  212" ;  is  insoluble  in  ether,  but  readily  dis- 
BoWes  in  alcohol.  Heated  in  close  tubes,  it 
gives  off  acid  vapours  ;  when  strongly  heated, 
it  is  wholly  dissipated ;  when  kindled,  bums 
with  a  bright  flame,  leaving  a  bulky  charcoal. 

Its  solution  is  almost  neutral  to  test-paper. 
Concentrated  sulphuric  acid  causes  it  to 
agglutinate  into  resin -like  lumps,  with  the 
accession  of  an  intense  blood-red  colour. 
An  aqueous  solution  mixed  with  some  hydro- 
chloric acid  or  dilute  sulphuric  acid,  boiled  for 
a  short  time,  suddenly  becomes  turbid,  and 
deposits  saliritine  under  the  form  of  a  granular 
crystalline  precipitate,  which  is  its  most  char- 
acteristic reaction. 

Salioylio  Aoid(HC7H503)-This  substance 
presents  itself  in  the  form  of  needle-shaped 
crystals,  sparingly  soluble  in  water,  devoid  of 
odour,  and  free  from  unpleasant  taste.  Its 
only  source  until  recently  was  the  oil  of  winter- 
green  (OatUtheria  procumhens)y  which  consists 
almost  entirely  of  salicylate  of  methyl ;  but 
lately  it  has  been  discovered  that  it  may  be 
produced  artificially  from  carbolic  acid  by  the 
action  of  carbonic  acid  on  the  former  in  the 
presence  of  caustic  soda,at  a  high  temperature. 
Half  of  the  carbolic  acid  passes  over,  and  the 
other  half  becomes  converted  into  salicylate  of 
sodium,  which  upon  decomposition  by  an  acid 
yields  salicylic  acid.  Although  the  acid  itself 
is  so  sparingly  soluble  in  water,  it  forms  salts 
with  soda,  potash,  &c.,  of  great  solubility. 
So  far  as  is  known  it  is  not  poisonous.  From 
the  experiments  of  Rolbe,  Kiersch,  and  Godef- 
froy,  it  would  appear  that  its  disinfectant  and 
antiseptic  powers  are  great.  According  to  Dr. 
Godeffroy  (Pharmaceutical  Journal,  May  1, 
1875),  it  is  three  times  more  powerful  than 
carbolic  acid  in  preventing  fermentation ;  for  1 
gramme  of  salicylic  acid  is  capable  of  hindering 
the  fermentative  action  of  18  grammes  of  yeast 
entirely ;  36  grammes,  fourteen  hours ;  72 
grammes,  one  hour.  And  the  same  quantity 
of  carbolic  acid  is  capable  of  hindering  the 
fermentative  action  of  '5  grammes  of  yeast 
entirely ;  17  grammes,  twelve  hours ;  10 
grammes,  one  hour. 

Tlia  antiseptic  and  disinfectant  properties 
of  salicylic  acid  appear  to  be  confined  to  the 
acid  itself,  and,  so  far  as  is  at  present  known, 
are  not  shared  by  its  salts. 

Saliva— A  slightly  alkaline,  thin,  glairy 


liquid  aecreted  from  the  parotid,  1 

and  fubmaxillary  glands.    The  pan 

tion  is  the  moat  watery,  and  Ihe  1 

least  so,  while  the  consistence  of  tin 

from  the  submaxillary  gland  is  inl 

between  the  two.    Pipalvi  is  oa 

these  two  latter  secretions.    Han 

has  a  specific  gravity  of  10(X^,  and  \ 

ing  is  given  as  its  compositicm  :— 

Water 

Organic  matter 
Bulpho^cjanide  of  potash 
Phosphate,  soda,  lime,  magnesia 
Chloride  of  sodium    . 
Mixture  of  epithelium    ; 


As  much  as  from  1  to  3  lbs.  of 
secreted  in  the  twenty -four  hoon. 
tions  are  to  assist  articulation,  mssti< 
deglutition.  It  assists  the  sense  of 
it  also  carries  oxygen  to  the  stomad 
greatest  action  is  the  oonvenioii 
first  into  dextrine. tokd  then  into  gr 
This  metamorphosis  is  accomplisbec 
of  the  fiyalin.  One  part  of  ptfoH 
cording  to  Mialhe,  convert  8Oi0O  pi 
soluble  starch  into  soluble  glucose 
probably  an  exaggeration,  but  we  1 
1  part  of  the  ferment  will  eonvert ! 
of  stareh  into  sugar.  Gastric  juiee 
interfere  with  this  conversion.  Soli 
action  on  fat  or  fibrine  or  albumioot 
An  artificial  saliva  may  be  pi^ 
seeds  which  have  sprouted  or  fans 
which  the  diastase  is  abundant    Sk 

Salmon— The  Salmo  ttUar  (lii 
well-known,  soft-finned,  abdomiul 
normal  locality  is  at  the  mouth  or  a 
the  larger  rivers  of  the  northern  smi 
summer  months,  during  the  breediaf 
ascends  these  rivers  against  all  Mi 
deposits  its  spawn.  The  flesh  of  u 
preaches  meat  in  redness,  and  ia  « 
properties  resembles  it  more  eUtmiji 
other  fish.  Fatty  matter  is  UmA 
rated  with  the  muscular  fibres,  si 
is  also  a  layer  of  superficial  &t 
the  skin ;  this  is  particular^  sboi 
the  abdominal  or  thinner  psrt  d  t 
Salmon  is  not  adapted  to  the  del 
dyspeptic,  since  it  is  rich,  oily,  sad  di 
digestion.  Pickled,  salted,  or  inob 
excessively  indigestible,  and  ihoold 
taken  by  those  poasesnng  very  stnttK 
lating  powers. 

Compotition  nfSolmnL 
Nitrogenous  matter 

Fat 

Saline  matter 

Water 

1 

Salt— ;Sm  SoDirm. 
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:  Pvovialons,  &o.~The  procesii 
iiiidM  of  food  renders  them  hard 
It  of  digeition,  food  which  has 
Mtad  shoold  therefore  be  aroided 
ipeptic  An  exeeption  must,  how- 
■de  in  the  case  of  bacon,  which  is 
pre  digestible  than  pork  or  other 
For  salt  beef,  tee  Meat, 

vo  —  Nitrate  of  potassium.     See 

• 

7  Anihoiiilea  and  Sanitary 

h-The  whole  of  England  (except 
polis)  and  Ireland  is  divided  into 
rural  sanitary  districts,  governed 
f  bj  urban  and  rural  sanitary 
• 

mud,  an  urban  district  and  urban 
TCy  according  to  the  Public  Health 
5,  as  follows : — 


Dfatilet, 


sUtated  such  either 
liter  the  passiog  of 


It  Act  distrlcty  con- 
leh  btfore  the  pus- 
Pablio  Health  Act, 
having  no  part  of 
situated  within  a 
r  Local  Qoveriuncnt 

vaent  district  con- 
ich  either  before  or 
Mssiog  of  this  Act, 
)  part  of  its  area 
lihin  a  borough  and 
dent  in  area  with  a 
r  Improvement  Act 


UrlMn  Aotborit/. 


The  Mayor,  Alder- 
men, and  Bur- 
gesses  acting  by 
the  Council 

The  Improvement 
Commissioners. 


The  Local  Board. 


that— 

torongh,  the  whole  of  which  is  in- 
ind  forms  part  of  a  Local  Govem- 
ict  or  Improvement  Act  district, 
uprovement  Act  district  which  is 
I  and  forms  part  of  a  Local  Oovem- 
«t  and  any  Local  Qovemment  dis- 
.  is  included  in  and  forms  part  of 
ement  Act  district,  shall  for  the 
'  this  Act  be  deemed  to  be  absorbed 
sr  district  in  which  it  is  included, 
I  it  forms  part ;  and  the  Improve- 
missioners  or  local  board,  as  the 
«,  of  such  larger  district,  shall  be 
authority  therein ;  and 
e  an  Improvement  Act  district  is 
in  area  with  a  Local  Government 
B  Improvement  Commissioners,  and 
I  boajxl,  shall  be  the  urban  autho- 
1;  and 

e  any  part  of  an  Improvement  Act 
dtnated  within  a  borough  or  Local 
it  district,  or  where  any  part  of  a 


Local  Government  district  is  situated  within 
a  borough,  the  remaining  part  of  such  Im- 
provement  Act  district  or  of  such  Local  Go- 
vemment  district  so  partly  situated  within  a 
borough  shall  for  the  purposes  of  this  Act 
continue  subject  to  the  like  jurisdiction  as  it 
would  have  been  subject  to  if  this  Act  had 
not  been  passed,  unless  and  until  the  Local 
Government  Board  by  provisional  order  other- 
wise directs. 

For  the  purposes  of  the  Public  Health  Act, 
the  boroughs  of  Oxford,  Cambridge,  Bland- 
ford,  Calne,  Wenlock,  Folkestone,  and  New- 
port, Isle  of  Wight,  are  not  to  be  deemed 
boroughs.  The  borough  of  Cambridge  is  to  1  e 
deemed  to  be  an  Improvement  Act  district, 
the  borough  of  Oxford  is  to  be  included  in 
the  Local  Government  district  of  Oxford,  and 
there  is  a  special  provision  in  the  case  of  the 
borough  of  Folkestone. 

An  English  rural  sanitary  district  and 
authority  are  thus  defined  (P.  H.,  s.  9) : — 

The  area  of  any  tinion  which  is  not  coinci- 
dent in  ar«b  with  an  urban  district,  nor  wholly 
included  in  an  urban  district  (in  this  section 
called  a  rural  union),  with  the  exception  of 
those  portions  (if  any)  of  the  area  which  are 
included  in  any  urban  district,  shall  be  a  rural 
district,  and  the  guardians  of  the  union  shall 
form  the  rural  authority  of  such  district: 
provided  that — 

1.  An  ex-officio  guardian  resident  in  any 
parish  or  part  of  a  parish  belonging  to  such 
union,  which  parish  or  part  of  a  parish  forms 
or  is  situated  in  an  urban  district,  shall  not 
act  or  vote  in  any  case  in  which  guardians  of 
such  union  act  or  vote  as  members  of  the  rural 
authority,  imless  he  is  the  owner  or  occupier 
of  property  situated  in  the  rural  district  of  a 
value  sufficient  to  qualify  him  as  an  elective 
guardian  for  the  union. 

2.  An  elective  guardian  of  any  parish  be- 
longing to  such  union,  and  forming  or  being 
wholly  included  within  an  urban  district, 
shall  not  act  or  vote  in  any  case  in  which 
guardians  of  such  union  act  or  vote .  as  mem- 
bers of  the  rural  authority. 

3.  Where  part  of  a  parish  belonging  to  a 
rural  union  forms  or  is  situated  in  an  urban 
district,  the  Local  Government  Board  may  by 
order  divide  such  parish  into  separate  wards, 
and  determine  the  number  of  guardians  to  be 
elected  by  such  wards  respectively,  in  such 
manner  as  to  provide  for  the  due  representa- 
tion of  the  part  of  the  parish  situated  within 
the  rural  district ;  but  until  such  order  has 
been  made,  the  guardian  or  guardians  of  such 
parish  may  act  and  vote  as  members  of  the 
rural  authority  in  the  same  manner  as  if  no 
part  of  such  parish  formed  part  of  or  was 
situated  in  an  urban  district. 
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Where  the  number  of  elective  guardians 
"who  are  not  by  this  section  disqualified  from 
acting  and  voting  as  members  of  the  rural 
authority  is  less  than  five,  the  Local  Govern- 
ment Board  may  from  time  to  time  by  order 
nominate  such  number  of  persons  as  may  be 
necessary  to  make  up  that  number,  from 
owners  or  occupiers  of  property  situated  in 
the  rural  district  of  a  value  sufficient  to  qua- 
lify them  as  elective  guardians  for  the  union  ; 
and  the  persons  so  nominated  shall  be  entitled 
to  act  and  vote  as  members  of  the  rural  autho- 
rity, but  not  farther  or  otherwise. 

Subject  to  the  provisions  of  this  Act,  all 
statutes,  orders,  and  legal  provisions  appli- 
cable to  any  board  of  guardians  shall  apply  to 
them  in  their  capacity  of  rural  authority  under 
this  Act  for  purposes  of  this  Act;  and  it 
i^  hereby  declared  that  the  rural  authority 
are  the  same  body  as  the  guardians  of  the 
union  or  parish  for  or  within  which  such 
authority  act. 

In  Irelandy  urban  sanitary  districts  are — 

The  city  of  Dublin,  other  corporate  towns 
above  6000,  and  towns  or  townships  having 
commissioners  under  local  Acts. 

And  urban  authorities  are — 

In  the  city  of  Dublin,  the  Right  Hon.  the 
Lord  Mayor,  Aldermen,  and  Burgesses  acting 
by  the  town  counciL 

In  towns  corporate,  the  town  counciL 

In  towns  exceeding  6000,  having  commis- 
sioners under  the  Lighting,  Cleaning,  and 
Watching  Act  of  George  IV. ;  or  having 
municipal  commissioners  under  3  &  4  Vict. 
0.  108;  or  town  commissioners  under  the 
Towns  Improvement  (Ireland)  Act  (17  k  18 
Vict  c.  103),  the  said  commissioners,  munici- 
pal or  town  commissioners,  respectively. 

In  towns  or  townships  having  commissioners 
under  local  Acts,  the  town  or  township  com- 
missioners.—(37  &  38  Vict.  c.  93,  s.  3.) 

The  Irish  rural  sanitary  districts  and  autho- 
rities are  exactly  analogous  to  the  English. 

In  Scotland  sanitary  powers  are  exercised 
by  town  councils,  police  commissioners,  and 
parochial  boards,  controlled  and  supervised 
by  a  Board  of  Supervision,  but  the  names  of 
urban  and  rural  sanitary  authorities  have  not 
yet  been  applied  to  them. 

Under  the  English  Public  Health  Act 
there  may  also  be  formed  united  districts ; 
for  example — 

Whore,  on  the  application  of  any  local 
authority  of  any  district,  it  appears  to  the 
Local  Government  Board  that  it  would  be  for 
the  advantage  of  the  districts,  or  any  of  them, 
or  any  parts  thereof,  or  of  any  contributory 
l>laces  in  any  rural  district  or  districts,  to  be 
formed  into  a  united  district  for  all  or  any  of 
the  purposes  following. 


L  The  procuring  a  common  inpply  «f 
water;  or 

2.  The  making  a  main  sewer  or  canji&g 
into  effect  a  system  of  sewerage  fa  t^ 
use  of  all  such  districts  or  contriktoiy 
places ;  or 

3.  For  any  other  purposes  of  this  Act; 
the  Local  Government  Board  may,  by  pro' 
visional  order,  form  such  districti  orooitti' 
butory  places  into  a  united  district. 

All  costs,  charges,  and  expenses  of  ind  ia- 
cidental  to  the  formation  of  a  united  diitni 
are,  in  the  event  of  the  united  district  bei{ 
formed,  to  be  a  first  charge  on  the  ntei 
leviable  in  the  united  district  in  pomuDceof 
P.  H.,  s.  279. 

Notice  of  the  provisional  order  mast  be  md« 
public  in  the  locality ;  and  should  t]w  w» 
be  carried  out,  the  incidental  expensei  tberdi 
are  a  first  charge  on  the  sanitary  ratei  of  Ai 
united  district.     A  united  district  is  purtnd 
by  a  joint  board  consisting  of  such  cKfoi, 
and  of  such  number  of  elective,  membenii^ 
provisional  order  determines.    The  htstm 
arrangements  of  the  joint  board  differ  Ut^ 
from  those  of  a  sanitary  authority.    Tbendv 
applicable  to  meetings  of  a  joint  botrd  «2 
be  found  in  article  CoMMlTTEEa.    TIm  ]>* 
board  is  a  body  corporate,  having  a  oaoe-^ 
termined  by  the  provisional  order— ap«p*tw 
succession,  and  a  common  seal,  sud  bitiv 
power  to  acquire  and  hold  lands  witbostfll 
licence  in  mortmain.    The  joint  boird  bi 
only  business  and  power  in  matters  for  ^^ 
it  has  been  formed.    With  the  execptict^ 
these  special  objects,  the  component  distocti 
continue  as  before  to  i^erdse  iniepctdat 
powers.    Nevertheless,   the  joint  board  i^ 
delegate  to  the  sanitary  authority  of  lajn** 
ponent   district  the  exercise  of  tsj  ^  ^ 
powers,  or  the   performance  of  sn j  <f  i^ 
duties.— (P.  H.,  s.  28L) 

Sanitary  authorities  and  districts  wn!  " 
also  combined  for  the  execution  and  mt^ 
ance  of  works  {tee  Works),  for  the  jatwi*"' 
of  epidemic  diseases  (aef  Epmncic),  li  ^ 
as  for  the  purpose  of  appointing  •  "^ 
officer  of  health  (see  Medical  Ornco<' 
Health.)  Districts  when  once  fonned* 
not  fixed  and  invarisble,  the  Local  G^nit' 
ment  Board  having  the  most  extenilTi  p'"*' 
over  the  eUterations  of  areas. 

1.  The  Local  Government  Board,  VfF*' 
visional  order,  may  dissolve  any  Local  G^*^ 
ment  district,  and  may  merge  any  iw^  ^ 
trict  in  aome  other  district,  or  nsj  ^^ 
the  whole  or  any  portion  of  a  Local  Gtf^ 
ment  or  a  rural  district  immediately adjaM 
a  Local  Government  district  to  be  iseMtd* 
such  last-mentioned  district,  or  naj  dtd^ 
any  portkm  of  a  Local  GoTtnuocntdistnei*' 
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difttely  adjoiniilg  a  rani  district  to  be  in- 
ided  in  such  last-mentioned  district ;  and 
mapon  the  included  area  shall,  for  the  pur- 
Wt  of  the  Public  Health  Act,  be  deemed  to 
m  part  of  the  district  in  which  it  is  included 
such  order;  and  the  remaining  part  (if  any) 
raeh  Local  Qovemment  district  or  rural 
itrict  affected  by  such  order,  shall  continue 
aject  to  the  like  jurisdiction  as  it  would 
re  been  subject  to  if  such  order  had  not 
m  made  unless  and  until  the  Local  Govem- 
nt  Board  by  provisional  order  otherwise 


L  In  the  case  of  a  borough  comprising 
diin  its  area  the  whole  of  an  Improvement 
fc  district,  or  having  an  area  coextensive 
th  such  district,  the  Local  Government 
ard,  by  provisional  order,  may  dissolve  such 
Iriet,  and  transfer  to  the  council  of  the 
vogh  all  or  any  of  the  jurisdiction  and 
ms  of  the  Improvement  Commissioners  of 
h  district  remaining  vested  in  them  at  the 
M  of  the  passing  of  the  Public  Health  Act. 
i.  ^e  Local  Government  Board  may  by 
<r  dissolve  any  special  drainage  district 
sAitated  either  before  or  after  the  passing 
iha  Public  Health  Act,  in  which  a  loan  for 

•zecution  of  works  has  not  been  raised, 
I  merge  it  into  the  parish  or  parishes  in 
ieh  it  is  situated ;  but  in  the  cases  where  a 
a  has  been  raised,  the  Local  Government 
ttd  can  only  do  this  by  provisional  order. 
P.  H.,  8.  270.) 

Kqmtes  with  regard  to  the  boundaries  of 
tricta  are  to  be  settled  by  the  Local 
rsniment    Board    after    local   inquiry. — 

H.,s.  278.) 

There  districts  also  are  constituted  for  the 
iKMes  of  main  sewerage  only,  in  pursuance 
the  Public  Health  Act,  1848,  or  where  a 
fcrict  has  been  formed  subject  to  the  juris- 
kion  of  a  joint'sewerage  board,  in  pursuance 
the  Sewage  Utilisation  Act,  1807,  such 
bricts  or  district  may  be  dissolved  by  pro- 
Jtmal  order,  and  the  Local  Government 
ttd  may  constitute  it  a  united  district 
■jeet  to  the  jurisdiction  of  a  joint  board. — 

H.,  s.  323.) 

W  expenses  of  joint  board,  see  Expenses. 
%e  Local  Government  Board  may  also 
tare  by  provisional  order  any  rural  district 
^  a  Local  Government  district.   See  Local 

UlDS. 

%»  Local  Government  Board  has  also  the 

Kniant  power  of  investing  a  rural  authority 

b  urban  powers,  as  follows : — 
The  Local  Government  Board  may,  on 
application  of  the  authority  of  any  rural 

•lict,  or  of  persons  rated  to  the  relief  of 
poor,  the  assessment  of  whose  heredita- 

lii  amoonta  at  the  least  to  one-tenth  of 


the  net  rateable  value  of  such  district,  or  of 
any  contributory  place  therein,  by  order,  to  be 
published  in  the  *  London  Gazette  *  or  in  such 
other  manner  as  the  Local  Government  Board 
may  direct,  declare  any  provisions  of  this  Act 
in  force  in  urban  districts  to  be  in  force  in 
such  rural  district  or  contributory  place,  and 
may  invest  such  authority  with  all  or  any  of 
the  powers,  rights,  duties,  capacities,  liabili- 
ties, and  obligations  of  an  urban  authority 
under  this  Act,  and  such  investment  may  be 
made  either  unconditionally  or  subject  to  any 
conditions  to  be  specified  by  the  board  as  to 
the  time,  portion  of  its  district,  or  manner 
during,  at,  and  in  which  such  powers,  rights, 
duties,liabilities,  capacities,  and  obligations  are 
to  be  exercised  and  attach :  provided  that  aa 
order  of  the  Local  Government  Board  made 
on  the  application  of  one-tenth  of  the  persons 
rated  to  the  relief  of  the  poor  in  any  contri- 
butory place  shall  not  invest  the  rural  autho- 
rity with  any  new  powers  beyond  the  limits 
of  such  contributory  place." — (P.  H.,  s.  276.) 

Poioers  and  Duties  of  Sanitart/ AiUhorUies. 
— In  England,  urban  sanitary  authorities 
have  very  extensive  powers  and  duties  under 
the  Public  Health  Act,  1875 ;  and  in  addition, 
they  have  to  carry  out  the  Bakehouse  Regula- 
tion Act,  and  the  Artisans*  and  Labourers* 
Dwellings  Act. 

They  also  have  power  to  adopt  the  Baths 
and  Wash-houses  Acts,  and  the  Labouring 
Classes'  Lodging-Houses  Acts ;  but  where 
adopted  or  in  force,  the  powers,  rights, 
duties,  &c.,  of  these  Acts  belong  to  the  urban 
authority.  The  powers  of  any  local  Act  for 
sanitary  purposes  (except  a  River  Conser- 
vancy Act)  are  transferred  to  the  urban  au- 
thority. 

The  powers  of  an  English  rural  authority 
are  exercised  principally  under  the  Public 
Health  Act,  but  they  have  also  to  carry  out 
the  Bakehouse  Regulation  Act. 

The  powers  given  by  the  Irish  Public  Health 
Act  to  Irish  sanitary  authorities  are  similar. 
The  Local  Government  Act  is  not  in  force 
there,  and  equal  powers  are  given  without 
distinction  to  urban  and  rural  sanitary  autho- 
rities. 

The  duties  of  sanitary  authorities  are  to 
carry  out  the  Acts  which  apply  to  them,  and 
appoint  certain  officers,  such  as  medical  offi- 
cers of  health,  inspectors  of  nuisances,  clerk, 
treasurer,  &c. 

Speaking  generally,  all  sanitary  authorities 
have  ample  powers  for  health  purposes.  They 
can  carry  out,  and  it  is  their  duty  to  do  so, 
works  of  drainage,  sewerage,  and  water-sup- 
ply. In  towns  they  have  the  control  of  the 
streets  and  houses,  both  private  and  public ; 
in  all  places  they  have  ample  powers  to  re- 
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preM  OTery  ipociei  of  nuisance  which  if  at  all 
likely  to  injure  health,  and  on  the  outbreak 
of  infectiouB  diaeaae  they  are  given  many 
facilities  to  prevent  its  spread. 

Provision  is  made  by  the  Public  Health  Act 
to  meet  the  case  of  an  authority  which  neglects 
to  do  its  duty.  In  such  a  case  the  Local  Govern- 
ment Board  has  compulsory  powers,  and  may 
compel  the  due  performance  of  whatever  is 
required.  See  Local  Governmint  Board, 
Loans,  &o. 

Sanitary  Xiegialation— The  following 
are  the  dates  of  the  chief  sanitary  laws  :— 

Firat  sanitary  law  In  the  stafcnte-book  impos- 
ing a  penalty  of  £20  upon  persons  casting 
filth  and  refuse  into  ditches  (12  Richard  II.)       1388 
Repealed  in  1856. 

An  Act  to  Prohibit  Slaughtering  of  Cattle  In 
Borooghs  (4  A  6  Henry  VIL)    .        .       .       1489 
Repealed  1850. 

The  Statute  of  Sewera,  authorising  the  issue 
of  Commissions  of  Sewers.  The  duties  of 
the  Commissions  were  (within  the  parti- 
cular district)  orerlooking  sea  banks  and 
walla,  cleansing  rlrcrs,  public  streams,  and 
ditches  (23  Henry  VIII.  c.  6)    .       .  1532 

Quarantine  Act  (6  Geo.  lY.  c.  78)         .       .        1825 

Lighting  and  Watching  Act  (3  4  4  Will  lY. 
a  00) 1883 

Municipal  Corporations  Act  (6*0  Will.  lY. 
0.70) 1836 

An  Act  under  which  the  Registrar-General 
of  Births,  Deaths,  and  Marriages  was  ap- 
pointed (0  A  7  Will.  lY.  0.  70)    .       .  1830 

Yaccinaticn  Act  (3*4  Yict.  c.  20)  .       1840 

„  „      (4  *  5  Yict.  c  82)  .        1841 

Nuisance  Remoral  and  Diseases  Prevention 
Act  (9  ii  10  Yict.  c.  90)      .  .  1840 

It  was  to  expire  in  1818. 

Towns  Improvement  Clauses  Act  (10  A  11 
Yict.  c.  34) 1847 

The  Public  Health  Act  (11  A  12  Yict.  c.  63) .       1848 
Generally  considered  as  the  groundwork 
of  our  sanitary  legislation. 

Establishment  of  General  Board  of  Health  .       1848 

The  Second  Nuisance  Removal  and  Diseases 
Prevention  Act,  in  substitution  of  the  first, 
which  was  to  expire  (11  A  12  Yict.  c.  123)        1848 
Amended  in  1849. 

Reconstruction  of  General  Board  of  Health .       1854 

Repeal  of  Nuisance  Removal  Acts  of  1848 
and  1849,  and  substitution  of  Consolidated 
Nuisance  Removal  Act  (18  A  19  Yict.  c.  121)       1855 

Diseases  Prevention  Act  (18  A 19  Yict.  c.  110)        1865 

General  Board  of  Health  expires  1858 

Its  powers  vested  in  the  Privy  Council  (21 
A  22  Yict.  c.  97) 1858 

liOcal  Government  Act  (21  A  22  Yict.  c.  98)        1858 

Nuisance  Removal  Amendment  Act  ^23  A  24 
Yict,  c.  77) 1800 

Local  Government  Amendment  Act  (24  A  25 
Yict  c.  61) 1861 

Local  Government  Amendment  Act  (20  A  27 
Vict.  c.  17) 1863 

Nuisance  Removal  Amendment  Act  (-20  A  27 
Vict,  c,  117) 1863 


Sewage  Utilisation  Aei,  applying  to  KoflK 

Scotland,  and  Ireland  (28  A 89 TIAcl' 
First  Sanitary  Act  (29  A  90  Yici  c  90) 
Public  Health  (Scotland)  Act  (SO  A  81 TI 

c.  101) 

Sewage  UtUtsation  Act  (30  A  81  Yiet  e.  1! 
Second  Sanitary  Act  (31  A  82  Yid  e.  115) 
Sanitary  Loans  Act  (32  A  33  Yid.  e.  100) 
Third  Sanitary  Act  (33  A  34  Yict.  e.  S9 
Public  Health  (England)  Act  (35  A  86  Ti( 

c.  79 

Registration  of  Births  and  Deaths  Act  (S7 

38  Yict.  c.  88) 

Public  Health   Amendment  Act  (Suiti 

Laws  Amendment  Act)  (37  A  38  TIet  c  I 
Public  Health  (Ireland)  Act  (37  A  88 Ti 

c93) 

PubUc  Health  (England)  Act  (38  A  99  Tl 

c.  55) 

There  are  also  a  numher  of  subs 
special  Acts  bearing  on,  and  moie  o 
matelj  connected  with,  pnblie  hesU 
the  Barial,  Highway,  Factory,  lih 
Artisans*  Dwellings,  Sale  of  Foodi 
Pharmacy,  Alkali,  Smoke,  PoU 
Loan,  and  Local  Authorities  Losi 
ferences  to  all  of  which  will  be  fo 
their  respectiye  headings. 

Sanitation— ^Sm  HTOikss. 

Santonine  (CisHisOg,  HKLxyi)- 
talline  and  characteristic  prineiplt 
yarieties  of  Artemuia,  It  condi 
matic  or  tabular  crystals,  tastelen, 
fusible,  Tolatilisable ;  soluble  in 
of  cold  and  about  250  parts  of  bo£ 
soluble  in  cold  alcohol  and  eth 
soluble  in  hot  alcohol.  Tannic  sc 
chloriodide  of  potassium  and  men 
precipitate  solutions  of  santonine. 
acid  has  no  effect  on  it.  The  eryii 
a  brilliant  yellow  colour  on  expon 
light  without  undergoing  any  chso 

Santonine  is  a  very  usefal  an 
and  is  much  used  in  the  treatm 
round  worm  especially.    It  hu 
action  on  the  brain,  causing  object 
yellow  or  green. 

Several  most  lamentable  accu 
occurred  lately  from  dispensers 
strychnine  crystals  for  santonine. 

Saponification— The  dead  b 
times  becomes  converted  into  s 
called  adipocerc  This  process  of 
is  termed  saponification.  Fourerc 
served  and  described  adipoctrt  la 
ctray  wax),  and  so  named  this  subs 
its  proi)erties  being  intermediat 
those  of  wax  and  fat.  Chcvreol 
examination  of  it,  and  found  it  t< 
ammoniacal  sonp,  with  some  < 
colouring  matter,  a  bitter  substan 


Icritemu  priocipk.  H«  ilwi  detect«d  in 
■na  •pecuDMu  lima,  potuli,  uiil  ult.  It  ii 
i^Jf  probable  that  the  fibrine  undergoei 
ov  duugea  parfeoU;  anilogoiu  to  that  of 
la  EMeioa  in  cheeae,  to  Bdminlil;  inveiti- 
ited  bf  Blendean,  and  detailed  ia  the  article 
t  dMCae.    Set  Chuse. 

Tba  compodtion  of  adipoeere  ii  not  cos- 
uit,  asd  it  ii  liable  to  vuj  according  to  the 
ttnn  of  the  mcdinm  to  vMch  the  bodf  baa 

Hutliir  pure  &t  nor  pure  fibrine,  vhen 
*pl  ipait,  will  become  uponiGed  ;  for  the 
wiutioii  of  adipocere  it  ii  indispetuable  that 
lie  animal  fat  ahonld  be  in  contact  with  lub- 
laacM  coataiDing  nitrogen. 

Smj  part  of  the  bod;  maj  undergo  this 
^Urionnation,  ajid  when  the  change  ii  com- 
bt*  the  bodj  maintain!  its  condition  for 
iMf  jaaia.  Thia  proceu  tokea  place  moat 
MdilT— (I.)  In  the  bodiea  of  yonng  peraoni, 
^tit being  chieS)'  external  and  ver;  abon- 
at  (2.)  In  tbaaa  adulta  wboie  bodies 
hmd  in  fat.  (a)  In  bodiea  eiposed  to  the 
■Q  of  waler-eloaeta.  (4. )  In  thoM  immened 
intar.  bat  aomawhat  leia  rapidly  in  ttag- 
Mt  tLan  in  running  water.  (6. )  Readil;  in 
'*^  and  fatif  loila,  eipecially  in  grave- 
'"it,  vhere  nomeroai  bodiea  have  been  piled 
■  Mlaot  with  cAch  other,  tboae  aituated  at 
blmnat  IbtcI  becoming  sooneat  taponified. 
HTllLOB.)  The  period  required  for  aa- 
oilcation  variaa  greatly,  A  body  floating 
anttrhai  been  found  converted  into  thia 
^ooamw  itate  in  a  little  more  than  fir* 
'■^  bat  four  or  five  yeart  may  elapaa  be- 
*lllitpcDeeaa  ia  completed,  alldepeuding  on 
amaditiona  tmder  whioh  the  body  ia  placed. 

IUtiHium  The  pilchard  [Clvpta  pUchar- 
uliithe  aardina  of  commerce. 

lie  flah  are  preaerved  in  oil  in  hermetjcally- 
*ltd  tin  boiea.  The  proceai  ia  conducted 
Ulugaacaleon  the  coaat  of  Brittany.  The 
^anEntwaahed  ia  aea-»ater,  then  their 
■diue  taken  off  and  the  intcatiDea  removed ; 
*y  are  then  again  washed,  dried,  and  next 
Waned  for  a  brief  period  in  boiling  oil;  and 
Oj  placed  in  tin  boies,  which  are  exposed 
aatam  heat,  and  hermeticully  sealed, 
brdinea  are  chaneteriKd  by  fatty  matter 
orporated  with  the  flesh,  and  are  conae- 
mtly  highly  nutritious. 
<ptata  and  other  smnll  Gall  nre  frequently 
ttitatod  for  or  mixed  with  aardinea. 
lMMrkr«ut  — The  learea  of  white  cab- 
al, deprived  of  their  atalk  and  midrib,  cut 
>  small  pieces,  and  packed  ia   a  tub   or 

in  alternate  layer*  of  aatt.  They  are  then 
■aed  and  allowed  to  remain  until  lactio  fer- 
Italian  ii  aet  op  and  the  moai  becomes 


I  aour.  Sanerkraut  is  used  by  the  Germans  nnd 
other  northern  natdans  of  Europe  extensively, 
instead  of  treah  Tegetablea,  in  winter. 

SBIwas^B— Diseased  and  nnwboleaom* 
meat  ii  frequently,  especially  in  large  towns, 
employed  for  the  manufacture  of  aauaages; 
and  quantities  of  putrid  and  diseased  pork, 
beef,  &e.,  are  weekly  seiied  in  London  "on 
the  way  to  the  anuaage-maker."  Nor  is  thia 
all,  for  mauy  of  the  more  enterprising  of  the 
manufacturers  add  hone-fleah,  which  practioa 
cannot  be  too  strongly  condemned  ;  although 
it  must  be  allowed  that  good  healthy  horae- 
fleah  ia  certainly  preferable  to  diseased  pork 
or  decompoaed  beef. 

Hr.  Richardson,  officer  of  the  local  board  Ot 
health  of  Newton  Heath,  near  Manchester,  in 
his  evidence  some  yean  ago  befoie  the  Com- 
mittee of  Adulteration,  said:  "We  have  in 
Newton  five  knackers'  yards,  and  there  is  only 
one  in  Manchester.  The  reason  is,  that  they 
have  so  much  toleration  in  Newton ;  and  it 
has  been  a  source  of  great  profit  (o  them,  be- 
cause they  hnve  the  selling  of  thelwst  portions 
of  the  horse-fleah  to  mix  with  potted  meats. 
I  can  say  for  a  fact  that  the  touguea  of  horses 
pactioalarly,  and  the  beat  portioui  (such  at 
the  hind  quaiters  of  hoiaea),  are  gener&Uy  sold 
to  mix  with  collared  brawn — or  piga"  heads,  as 
they  are  called  with  ua— and  for  sausages  and 
poloniea.  I  understand  also,  from  those  who 
have  been  in  the  habil  of  making  them,  that 
horse-flesh  materially  assists  the  making  of 
aauaages  1  it  is  a  hard  Sbrina,  and  it  mixes 
better,  and  it  keeps  them  hard,  and  they  last 
longer  in  the  shop  window  before  they  are 
Bold,  because  otherwise  the  saiuogea  ran  to 
water  and  become  soft  and  pnlpy.  I  believe 
horse-flesh  nlao  materially  aaaista  Qerman 
tausagea  ;  it  keeps  them  bard." 

Saussges  bought  in  large  towns  in  the  usual 
way  can  mner  be  drpeadcd  upon,  and  it  is  sur- 
prising, considering  the  cheapness  of  aausage- 
making  machines,  and  the  ease  with  whioh 
they  can  be  prepared,  that  auch  articles  are 
not  more  generally  manufactured  at  home. 

Sausages,  and  more  particularly  the  large 
sausages  of  Germany,  frequently  become 
poisonous  from  the  development  of  a  peoulior 
substance,  the  nstan  of  which  is  at  present 
unknown.  Many  believe  i(  to  be  a  rancid 
fatty  acid  produced  during  decompoaition  of 
the  meat;  others,  that  acrid  pyrogenous 
acida  are  produced  during  the  drying  and 
smoking  of  the  sausage* ;  and  some,  again, 
that  a  poisonous  organic  alkaloid  is  developed 
daring  the  decay  of  these  articles.*  Liebig 
ascribes  the  effects  to  an  animal  ferment ;  and 
M.  Vsnden  Coiput,  one  of  the  latest  obaervera. 
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ivlls  us  that  the  poisonous  efiPects  of  sausages 
are  due  to  a  fungus  of  the  nature  of  a  sarcina, 
or  what  he  calls  Sarcina  botulina.  Subsequent 
observations  have  to  a  slight  extent  confirmed 
this  view,  since  it  is  always  noticed  that  in 
sausages  so  affected  a  peculiar  mouldiness  is 
present,  and  the  poisonous  property  is  usually 
observed  in  April,  when  these  cryptogamic 
organisms  are  most  active. — (Lethebt,  Chemi- 
cal News,  February  1869,  and  "Food.") 

Dr.  Taylor,  however,  carefully  examined  a 
slice  of  a  sausage  which  had  caused  the  death 
of  a  child,  and  did  not  detect  a  poisonous 
principle  of  any  kind  ;  but  he  does  not  state 
whether  fungi  were  looked  for.— (Principles 
of  Jurisprudence,  vol.  i.  p.  311.) 

With  regard  to  the  symptoms  of  sausage- 
poisoning,  in  sixty-six  cases  which  occurred  at 
Kingsland  (British  and  Foreign  Medical  Re- 
view, January  1860,  p.  197),  the  symptoms 
were  those  of  a  narcotic  irritant  poison.  One 
man  died  comatose,  but  the  pott-mortem  in- 
spection only  showed  inflammation  of  the 
lower  end  of  the  small  intestine  and  distention 
of  the  gall-bladder.  Nothing  of  a  poisonous 
nature  could  be  discovered  in  the  food  or  the 
body. 

The  disease  in  question  has  been  more  often 
observed  in  Germany  than  in  England.  Four 
hundred  cases  of  sausage-poisoning  are  stated 
to  have  occurred  in  "Wurtemburg  alone  during 
the  last  fifty  years,  and  of  these  150  have 
been  f  ataL 

A  writer  in  a  popular  journal,  speaking  on 
sausages,  recently  afiSrmed  that  in  London  the 
best  sausages  were  obtained  from  shops  the 
proprietors  of  which  did  not  object  to  selling 
to  their  customers  sautage-mcat ;  and  that 
sausages  obtained  from  those  places  where  a 
request  for  a  small  quantity  of  such  meat  was 
met  with  a  refusal  were  invariably  bad. 

A  pea  sausage  was  largely  used  by  the 
Germans  in  the  Franco-Prussian  war.  It  was 
made  by  mixing  pea-flour  and  fat  pork  with 
a  little  salt ;  and  contained  in  100  parts,  16*2 
of  water,  719  of  salts,  12*297  of  albuminates, 
33*65  of  fut,  and  30*663  of  carbo-hydrates.  It 
is  ready  cooked,  but  can  be  made  into  a  soup. 

8«vln— The  fresh  and  dried  tops  of  Juni- 
perua  Sabina,  collected  in  spring  from  plants 
cultivated  in  Britain.  These  tops  owe  their 
activity  to  the  volatile  oil  (CioHn),  specific 
gravity,  *915;  besides  which,  a  resirif  gallic 
acid,  and  the  ordinary  ingredients  of  young 
tops  are  present.  The  fresh  tops  consist  of 
the  young  branches  enveloped  in  minute 
imbricated  appressed  leaves,  in  four  rows  of 
a  dark  green  colour,  strong  and  peculiar  dis- 
agreeable odour  and  taste.  The  tops  can  be 
detected  when  in  co&ne  powder  by  means  of 


the  microscope,  as  the  woody  fibres  exhibit 
the  circular  pores  which  characteriie  tU 
gymnosperms. 

This  substance  is  used  as  a  popular  sboriiTe, 
and  has  on  several  occasions  proved  fatal  It 
acts  by  producing  violent  pain  in  the  abdooKO, 
vomiting,  and  strangury.  After  dctth  tiit 
gullet,  stomach,  and  intestines,  irith  tlie 
kidneys,  have  been  found  much  inflamed  or 
congested.  It  acts  as  an  abortive  by  giriasa 
violent  shock  to  the  system,  under  whidi  tbi 
uterus  may  expel  its  contents.  The  meaBi 
relied  upon  for  the  detection  of  savin  are  the 
odour  evolved  when  the  powder  is  diitiQed 
or  boiled  with  water,  and  the  mioosoapie 
characters. 

Soammoiiy— The  gum  •  resin  eoutted 
from  the  cat  root  of  Convolvulus  SeamMom 
(Linn.),  or  Aleppo  scammony  plant  It  ocean 
in  masses  irregular  in  shape  and  lixs,  d  * 
blackish-green  colour,  covered  with  s  iiM 
powder,  porous,  brittle,  with  a  shining  tab- 
ture.  It  is  easily  triturated,  and  fount  tn 
emulsion  with  water.  It  has  a  mustj  odour, 
and  makes  a  lather  when  rubbed  on  the  n^ 
face  with  water.  The  taste  is  naaieoiu  and 
acrid  after  a  few  minutes.  Hydrochloric  add 
dropped  upon  it  emits  no  bubbles,  nor  dec* 
the  powder  digested  in  water  at  a  heat  of  17^ 
F.  become  blue  when  iodide  of  potaahasd 
dilute  nitric  acid  are  simultaneously  addii 
Out  of  100  grains,  78  should  be  lolabk  v 
ether.  The  tincture  of  pure  scammoajv 
not  turned  green  by  nitric  acid. 

Scammony  consists  chiefly  of  a  leim,  hb^ 
times  in  the  form  of  a  glucoside,  sometineiii 
part  as  a  resinous  acid;  the  latter  iaaohkk 
in  ammonia.  Scammony  resin  is  solaUe  v 
alcohol  and  ether,  but  precipitated  froB  ^ 
solution  on  the  addition  of  wat». 

With  water  or  saliva,  scammony  7^ ' 
milky  fluid.  It  readily  takes  fire  and  boo* 
with  a  yellowish  flame.  The  foUowiofX* 
the  results  of  three  analyses  of  the  if 
number  of  samples  of  scammony  hj  ^' 
Christison : — 

Part  Scammony,         } 


Old. 

Old. 

tout 

Resin 

81-8 

830 

::♦ 

Gum 

CO 

$-0 

«• 

8urch  (fecnia) 

1-0 

•  •• 

— 

Lignin  and  sand 

85 

3-2 

j< 

Water     . 

7-7 

7-i 

131 

100-0  101-4  1«< 
There  are  three  principal  varietiei  ^ 
qualities  of  scammony  known  in  the  markttj 
viz.,  virgin  (specific  gravity,  1*21),  1*** 
(specific  gravity,  1*460  to  1*463),  and  t^ 
(specific  gravity,  1*465  to  1*500).  Then^ 
scammony  is  the  only  kind  which  ought  tv"* 
used  in  medicine.  The  powder  of  the  vv{» 
scammony  examined  with  a  |  •  inch  ^f^ 
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observed  to  consist  of  numerous 
od  resinous  fragments  of  a  greyish- 
ionr,  and  of  variable  size,  which  are 
>r  even  quite  black.  These  are  best 
Q  the  powdered  scammony  is  viewed 
que  object.  In  the  residue  left  after 
ral  of  the  resin  by  sulphuric  ether, 
>ble  quantities  of  vegetable  tissue, 
tissue,  woody  fibre,  fragments  of 
asels,  and  stellate  cells  may  fre* 
M  detected  by  the  microscope. 
notioTM.— Scammony  is  largely  adul- 
x  the  country  of  its  production,  and 
its  arrival  in  England.  The  foUow- 
mces  are  generally  used  for  this  pur- 
alk,  starch,  guaiacum,  jalap,  colo- 
sztrine,  gum  tragacanth,  bassorine, 
i  sulphate  of  lime. 

Ml  of  Adulterations,— Jalap  resin  is 
in  ether  and  oil  of  turpentine ; 
in  a  watch-glass  with  oil  of  vitriol,  a 
X)loured  solution  is  obtained, 
ttifi. — A  piece  of  paper  moistened 
imcture  becomes  blue  when  exposed 
I  acid  fumes. 

may  be  detected  by  the  microscope 
le  iodine  test.  Corrosive  sublimate 
t>nd  soap  produces  a  blue  colour,  and 
Jon  of  ammonia  be  mixed  with  any 
I  containing  guaiacum,  a  very  frothy 
Jie  result. 

I  dissolved  by  turpentine,  which  has 
ight  action  upon  scammony.  Sul- 
id  dropped  upon  resin  immediately 
•ff  whereas  dropped  upon  scammony 
colouration  is  only  produced  after 
ntes.  The  odour  also  of  resin  is  very 
ie  when  scammony  adulterated  with 
rated  in  a  mortar. 

\e  and  starch  may  be  detected  by  the 
e  and  the  addition  of  iodine. 
*rganic  adulterations  will  be  easily 
}y  an  examination  of  the -ash. 

*  Vever—See  Feveb,  Scarlet. 

QgineTf  Xlemoval  of  Refuse— A 

tposal  of  refuse  is  as  necessary  in  the 
isolated  country-house  as  in  that  of 
Iwelling.  In  the  former  case,  where 
k  garden  there  can  be  no  di£5culty 
I  matter,  nor  should  there  be  any 
The  refuse— such  as  potato-parings, 
;alks,  ashes,  and  other  solid  debris — 
on  the  garden,  and  in  the  meantime 
use  at  a  distance  from  the  house  in 
ight,  covered,  ventilated  receptacle, 
rule  to  be  kept  in  mind  being  that 
.  refuse  must  be  kept  dry^  and  must 
in  small  quantities  only.  The  place 
(  refuse  is  usually  called  an  ashpit, 
ashpit  for  an  ordinary  house  should 


not  be  too  large :  it  should  have  a  propor 
sloping  cover,  fitting  tightly,  so  as  not  to  ad* 
mit  any  rain ;  the  bottom  should  be  so  con- 
structed as  to  be  perfectly  dry,  and  there 
should  be  a  small  ventilating-pipe  communi- 
cating with  the  interior. 

The  most  difficult  cases  with  regard  to  the 
disposal  of  refuse  are  villages  where  a  house, 
and  often  a  whole  block  of  houses,  have  no 
back  door  nor  any  yard  whatever,  and  the  rest 
of  the  village  so  well  provided  in  this  respect 
that  the  appointment  of  a  scavenger  for  the 
whole  place  is  out  of  the  question.  In  such  a 
case  the  owner  or  owners  should  contrive  to 
get  a  place  where  a  common  ashpit  could  be 
built  for  the  whole,  and  the  occupiers  by  sub- 
scribing a  small  sum  could  have  this  periodi- 
cally emptied.  This  voluntary  action  failing, 
the  sanitary  authority  have  power  to  build  a 
proper  receptacle,  and  make  bylaws,  casting 
upon  the  occupier  the  duty  of  removing  his 
refuse  at  certain  intervals. 

Another  difficult  case,  which  as  it  has  actu- 
ally occurred  in  the  author's  district,  and  as 
there  may  be  others  analogous  to  it,  it  may  be 
of  use  to  mention,  is  that  of  a  small  fishing 
hamlet  situated  close  to  the  sea,  whilst  be- 
hind and  on  all  sides  arise  precipitous  rocks. 
Few  of  the  houses  in  the  place  alluded  to  had 
any  yards  at  the  back  whatever.  The  refuse 
itself  was  extremely  offensive,  consisting  of 
the  d6bris  of  fish.  Kemoval  by  horses  and 
carts  was  out  of  the  question,  and  as  it  was  a 
most  romfmtic  spot,  visited  by  thousands,  it 
was  important  that  a  good  system  of  scaveng- 
ing should  be  adopted.  The  difficulties  were 
met  by  the  erection  of  public  ash-receptacles 
and  the  appointment  of  a  scavenger,  who  by 
means  of  donkeys  conveyed  the  refuse  half 
a  mile  from  the  place  to  be  utilised  on  the 
land. 

In  houses  with  deficient  back  premises  most 
of  the  offensive  refuse,  especially  that  of  a 
vegetable  nature,  can  be  thrown  on  the  back 
of  ^he  kitchen  fire,  and  allowed  to  smoulder 
harmlessly  away ;  but  these  simple  remedies 
dirty  and  careless  people  are  slow  to  adopt. 

It  may  be  laid  down  that  in  all  rural  vil- 
lages or  places  under  the  jurisdiction  of  rural 
authorities,  there  are  at  least  two  cases  in 
which  either  a  scavenger  should  be  appointed, 
or  at  all  events  arrangements  made  for  the 
removal  of  refuse  by  any  of  the  legal  provi- 
sions given  at  the  end  of  this  article— 

1.  Where  any  general  nuisance  arises  from 
a  want  of  facility  for  the  removal  of  refuse. 

2.  In  places  sparsely  populated  during  the 
winter,  but  which  are  in  summer  places  of 
fashionable  resort. 

On  the  other  hand,  in  places  where  there 
is  every  facility  for  the  occupier  to  deal  with 
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his  refuse,  it  is  better  to  cast  upon  him  the 
burden  of  dealing  with  it ;  but  even  in  that 
case,  villages  of  any  size  will  require  strict 
supervision  by  the  local  authority,  and  arrange- 
ments must  be  made  for  the  cleansing  of  the 
streets,  the  removal  of  matters  from  the  grat- 
ings which  might  choke  the  drains,  and  fre- 
quent inspection  of  the  traps. 

As  for  towns,  scavenging  of  a  public  nature 
is  one  of  those  essential  things  so  obvious  as  to 
need  scarcely  any  notice.  The  urban  authority 
should  see  that  the  ashpits  are  properly  con- 
structed, and  that  in  those  cases  where,  from 
past  unhappy  errors  of  construction,  there  are 
no  other  means  of  removing  all  kinds  of  refuse, 
including  excretal  matter,  than  by  hand,  the 
pails,  buckets,  or  boxes  are  so  made  that 
when  placed  in  the  street  awaiting  the  arrival 
of  the  scavenger  no  nuisance  arises. 

Scavenging  of  an  offensive  nature — such  as 
the  emptying  of  cesspools,  the  cleansing  of 
privies,  the  removal  of  manure— should  not 
be  allowed  to  be  effected  except  between  the 
hours  of  10  P.M.  and  6  A.M.  Ordinary  re- 
moval of  dust  and  daily  refuse  should  be  per- 
mitted at  any  time  except  between  9  A.M.  and 
10  P.M. 

The  place  where  street-sweepings,  dust,  &c., 
are  deposited  should  be  carefully  selected  by 
the  local  authority. 

Dust-carts,  &o.,  should  have  a  bell  attached 
to  them,  and  those  who  have  anything  which 
requires  removal  should  put  a  card  in  the 
window  with  the  letter  D  upon  it 

The  scavengers  should  be  paid  by  the  local 
authority;  nor  should  they  be  allowed,  as 
they  frequently  are,  to  extort  money  in  addi- 
tion to  their  wages  from  those  who  require 
their  services. 

It  is  not  lawful  to  erect  or  rebuild  a  house 
without  an  ashpit  furnished  with  proper  doors 
and  coverings.  Penalty  for  default,  £20  or 
less.— (P.  H.,  s.  35.)  And  if  a  house  appears  to 
be  without  a  proper  ashpit,  the  local  authority 
Is  to  give  notice  to  the  owner  or  occupier  to 
provide  the  same.  In  default  the  authority 
may  do  the  work,  recovering  the  expenses 
summarily.— (P.  H.,  s.  36.) 

Provision  is  also  made  that  houses  used  or 
intended  to  be  used  as  a  factory  shall  have 
a  proper  ashpit  in  which  to  deposit  refuse. 
Penalty  for  neglect  of  notice  £20,  andiOs.  per 
day  during  default-(P.  H.,  s.  38.) 

Every  local  authority  may,  and  when  re- 
quired by  order  of  the  Local  Government 
Board  shall,  themselves  undertake  or  contract 
for— 

The  removal  of  house  refuse  from  premises ; 
The  cleansing  of  earth-closets,  privies,  ash- 
pits, and  cesspools ; 
either  for  the  whole  or  any  part  of  their 


district :  moreover,  ereaj  urban  anthoiit; 
and  any  rural  authority  invested  bj  tk 
Local  Qovemment  Board  with  the  lequiil 
powers  may,  and  when  required  by  oite  < 
the  said  board  shall,  themselvet  undertaki< 
contract  for  the  proper  cleansing  of  stiwk 
and  may  also  themselves  undertake  or  on 
tract  for  the  proper  watering  of  streets  for  ti 
whole  or  any  part  of  their  distriei. 

All  matters  thus  collected  by  the  ko 
authority  or  contractor  may  be  sold  or  otbf 
wise  disposed  of,  and  any  profits  thu  nil 
by  an  urban  authority  shall  be  carried  to  tl 
account  of  the  fund  or  rata  applicsUs  I 
them  for  the  general  purx>osea  of  the  PoU 
Health  Act ;  and  any  profit  thus  msds  \if 
rural  authority  in  respect  of  any  oontiibDioi 
place  shall  be  carried  to  the  aooonnt  of  ti 
fund  or  rate  out  of  which  expenses  Hm  i 
curred  by  that  authority  in  such  oontrilmtac 
place  are  defrayed. 

If  any  person  removes  or  obstructs  thslsc 
authority  or  contractor  in  removing  sny  as 
ten  thus  authorised  to  be  removed  hf  tl 
local  authority,  he  shall  for  each  offoioe  1 
liable  to  a  penalty  not  exceeding  jdsjMWiA 
provided  that  the  occupier  of  a  hooie  witiu 
the  district  shall  not  be  liable  to  such  pcnil^ 
in  respect  of  any  such  matters  which  sre  pro 
duced  on  his  own  premises  and  are  iniembc 
to  be  removed  for  sale  or  for  his  own  iu^  >m 
are  in  the  meantime  kept  so  as  not  to  be  i 
nuisance. — (P.  H.,  a.  42.) 

AVhere  the  local  authority  do  not  themi^ 
undertake  or  contract  for — 

The  cleansing  of  footwajrs  and  paTcaeota 
adjoining  any  premises, 

The  removal  of  house  refuse  fromuypK* 
mises, 

The  cleansing  of  earth-closets,  piiriei,  i»- 
pits,  and  cesspools  belonging  to  aoyi^ 
mises, 
they  may  make  bylaws  imposing  tbs  dntJ  " 
such  cleansing  or  removal,  at  such  inteiw 
as  they  think  fit,  on  the  occupier  of  any  w«^ 
premises. 

An  urban  authority  may  also  make  brUvi 
for  the  prevention  of  nuisances  ariaiBg  &aa 
snow,  filth,  ashes,  and  rubbish,  and  for  tbi 
prevention  of  the  keeping  of  animali  on  «»3 
premises  so  as  to  be  injurious  to  the  pal* 
health.— (P.  H.,  s.  44.) 

Any  urban  authority  may,  if  they  aw  w 
provide  in  proper  and  convenient  »itnati«i 
receptacles  for  the  temporary  deposit  and  w 
lection  of  dust,  ashes,  and  rubbish ;  they  vK 
also  provide  fijt  buildings  and  places  for  tb< 
deposit  of  any  matters  collected  by  them  » 
pursuance  of  the  Public  Health  Act-ll'.  B-. 

If  a  local  authority  who  have  ihaoMi^ 
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ndtttakai  or  conincted  for  the  remoyal  of 
oue  nfase  from  prenuBei,  or  the  cleansing 
f  eirth-closeti,  priTies,  ashpits,  and  cesspools 
iQ,  without  reasonable  excuse,  after  notice  in 
nitiBgfrom  the  occupier  of  any  house  within 
bar  diitrict  requiring  them  to  remove  any 
vcnm  refuse  or  to  cleanse  any  earth-oloset 
rpriTj,  belonging  to  such  house  or  used  by  the 
Monpien  thereof,  to  cause  the  same  to  be 
tmoredor  cleansed,  as  the  case  may  be,  with- 
a  Mfca  days,  the  local  authority  shall  be 
■Ue  to  pay  to  the  occupier  of  such  house  a 
NMlty  not  exceeding  five  shillings  for  every 
by  during  which  such  default  continues  after 
Ihs  expiration  of  the  said  period.— (P.  H.,  s. 
QL)  See  Sewage,  Disposal  or ;  Slops,  &c. 

UonHm—See  Perfuhes. 

Schools,  School  Hygiene— The  hygi- 
Im  of  lehools  is  n&turally  subdivided  into  (1) 
^  Nhool  itself  as  regards  site,  construction, 
^;  snd  (2)  the  e£fect  of  school  influences 
tpon  the  children. 

L  Ate,  Constructionf  dErc— In  the  matter  of 
He,  ipue  is  of  the  first  importance  ;  but,  on 
ibe  oUuf  hand,  schools  are  essential  in  the 
Boct  crowded  parts  of  our  cities,  where  suit- 
lUe  positions  are  difficult  to  obtain,  and  the 
Mnnotui  sam  required  to  purchase  ground  of 
itoenity  frequently  limits  the  space  on  which 
^  ichool  stands  to  a  narrow  strip.  Here 
beie  only  appears  one  remedy— that  is,  to 
^d  lehools  for  poor  children  in  suburban 
itei,  snd  run  free  trains  or  coaches  to  them. 

The  most  important  part  of  a  school  is  the 
toolroom.  The  Privy  Council  have  laid  down 


certain  rules  as  to  minimum  of  space  and  the 
sanitary  conditions  of  schoolrooms ;  for  ex- 
ample, no  school  is  entitled  to  receive  any 
annual  grant  from  this  source  unless  it  is  held 
*Mn  a  building  certified  to  be  healthy,  pro- 
perly lighted,  drained,  and  ventilated,'supplied 
with  offices,  and  containing  in  the  principal 
schoolroom  at  least  80  cubical  feet  of  internal 
space  for  each  child  in  average  attendance.*' 
On  this  point  Dr  Smith  very  properly  remarks, 
**  It  is  stated,  and  will  not  be  denied,  that  a 
school  cannot  be  properly  worked,  nor  the 
children  assembled  in  class,  with  a  less  amount 
of  floor  space ;  but  it  seems  to  me  quite  below 
what  is  desirable.  I  find  that  a  boy's  seat 
and  desk  require  4  square  feet;  and  space 
in  a  class,  at  least  3  square  feet  per  boy. 
But  so  far  as  space  is  concerned,  the  worst 
parts  of  most  schools  are  the  galleries  or  raised 
tiers  of  seats  in  which  the  infants  are  placed, 
as  closely  packed  as  flower-pots  in  a  green- 
house.'* 

The  recent  legislation  on  education,  and 
the  compulsory  construction  of  new  schools, 
with  the  enlargement  of  others,  have  greatly 
altered  the  aspects  of  the  question.  All 
public  schools  are  now  bound  to  have  suffi- 
cient space,  and  properly  constructed  school- 
rooms and  offices.  It  is  a  question  whether 
the  actual  cubic  space,  even  in  the  best  con- 
structed schools,  is  sufficient,  for  it  requires 
a  perfect  system  of  ventilation  to  keep  the 
air  sweet  and  pure.  There  are  few  schools  in 
this  country  in  which  the  air  during  class- 
time  is  not  unpleasantly  stuffy  and  disagree- 
able ;  and  in  a  recent  paper  on  school  hygiene 
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fth  Annual  Beport  of  the  State  Board  of 
lalthy   Masnehusetts),   we    find    that  in 


America  the  same  defect  is  noticed,  with 
some  few  exceptions.     The    prinoiples  on 
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which  schools  should  be  yentilated  are  con< 
sidered  under  Ventilation.  Fig.  76  will, 
however,  show  the  excellent  system  devised 
by  Mr.  Mott,  by  which  a  constant  current  of 
warm  air  is  maintained,  and  the  products  of 
respiration,  &c.,  are  rapidly  carried  away  up 
the  shaft  shown  in  the  figure,  while  at  the 
same  time  there  is  no  perceptible  draught. 

School  Offices. — The  offices  consist  of  (1)  the 
staircase;  (2)  the  cloak-room;  (3)  the  latrines; 
(4)  the  lavatory. 

The  gtaircatt  should  be  spacious,  well 
ventilated,  and  the  banisters  provided  with 
obstacles  at  equal  distances  to  prevent  the 
children  from  sliding  down  the  rail. 

The  cloak-room  is  a  very  important  appen- 
dage. In  some  schools  the  clothes  are  put 
in  an  indiscriminate  heap  into  a  basket,  or 
into  a  dark  closet.  The  result  of  heaping 
together  a  mass  of  foul  garments  may  easily 
be  imagined.  .  Zymotic  disease  is  propagated, 
vermin  engendered,  and  the  clothes  acqxiire 
a  disagreeable  odour.  It  is  of  the  greatest 
importance  that  every  school  should  have  a 
proper  place  in  which  clothes  may  be  separ- 
ately hung  up  and  orderly  arranged. 

The  latrines.  It  is  a  false  economy  to  be 
niggardly  in  expense  with  regard  to  the 
latrines.  As  each  child,  as  a  matter  of  fact, 
either  from  necessity  or  more  often  as  an 
excuse,  pays  a  visit  during  each  school-time 
to  the  closet,  this  part  of  the  establishment 
should  be  as  perfect  as  possible.  Water-closets 
do  not  appear  to  answer.  The  earth  system 
for  schools  is  probably  the  best,  as  the  requisite 
attention  can  always  be  given.  In  any  town, 
however,  where  the  Liemur  system  of  sewage 
removal  may  hereafter  be  in  operation,  the 
pneumatic  privies  will  leave  nothing  to  bo 
desired.    See  Sewage. 

The  lavatory.  There  certainly  should  be  a 
lavatory  to  every  school,  even  to  day-schools. 
This  should,  of  course,  have  a  plentiful  supply 
of  water  for  washing  and  drinking  purposes, 
and  especial  care  should  be  taken  that  the 
water  is  pure.  Many  of  the  poorer  children 
really  require  to  be  taught  practical  cleanli- 
ness, which  at  their  own  homes  is  almost 
impossible. 

The  play-ground  should  have  no  unhealthy 
surroundings.  It  should  be  as  ample  as  pos- 
sible, and  every  facility  given  to  gymnastic 
exercises,  especially  those  of  a  light  character. 
No  gymnastic  exercises,  such  as  marching  or 
drilling,  should  be  allowed  in  the  school- 
room, as  clouds  of  dust  are  necessarily  raised, 
which  cannot  fail  to  be  injurious. 

The  hours  of  study  in  all  elcmentaij  schools 
should  not  be  too  long.  The  experience  of 
the  half-time  system y  which  is  a  name  given  to 
a  method  of  schooling  provided  by  law  for 


children  employed  in  factories  and  workshopB, 
and  which  secures  to  such  children  half  tiie 
number  of  hours  spent  by  children  sot  it 
manual  work  in  public  schools,  sbowi  tiitt 
these  half-time  scholars  learn  quite  is  moeh 
as  the  children  who  are  in  the  same  lebodi 
twice  as  many  hours  a  day,  and  every  i«m- 
tical  teacher  must  know  that  a  child  who  ii 
in  school  six  hours  seldom  really  studies  more 
than  half  that  time.  There  cannot  be  s  doubt 
that  four  hours  a  day  is  ample  in  elementary 
schools.  More  advanced  and  older  schokn 
might  study  six  without  injury.  All  lenou 
should  be  learned  in  sdiool,  none  taken  ovt  to 
be  studied  at  home  on  any  consideration. 

2.  School-Life,  Influences  o/.— School-life 
is  not  without  its  evils.  Even  apart  fraa 
those  general  insanitary  conditions  found  in 
many  schoolrooma,  there  are  special  isfla- 
ences  which  appear  to  exhaust  theroielres  on 
the  osseous  and  nervous  systems  prindpallj. 
The  third  question  of  the  State  Board  of 
Health  bears  upon  this  point,  the  qoestun 
and  summary  of  the  answers  were  as  fol- 
lows : — 

**  Question  IIL  Is  the  injury  most  apt  to 
fall  on  the  osseous,  the  respiratory,  the  disn* 
tive,  or  the  nervous  system  ? 
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Answered  substantially  as  folio  i 

On  the  osseous  system,'  by        .       . 
On  the  osseous  system,  between  fifth  and 

eighth  year,' by 

On  the  osseous  system,  bef(n«  paberty/  by 
Oa  the  respiratory  system,'  by  . 
On  the  respiratory  system  in  boys,'  by    . 
On  the  respiratory  system  after  fifteenth 

year,'  by 

On  the  digestive  system,'  by 

On  the  digestive  system  in  boys,'  by 

On  the  nervous  system/  by 

On  the  nervous  system  before  fifteenth 

year,'  by 

On  the  nenrous  system  after  paberty.'  by 
On  osseous  and  nervous  systems,'  by 
On  osseous,  respiratory,  and  nerrous.'  bj 
On  respiratory  and  nervous.'  by 
On  digestive  and  nervous,'  by  . 
On  neither  system,'  by      .        .       . 
Uncertain/ by 
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One  of  the  most  interesting  answers  wai 
that  of  Dr.  Buchanan,  who  says  :— 

My  attention  has  been  directed  for  serenl  jean 
to  the  effects  of  position  In  schools  upon  the  ipW 
eoJumn.  I  was  first  induced  to  notice  it  la  oar  hi^' 
school  girls,  from  the  fact  that  they  coaU  be  pointed 
out  from  grammar-school  girls  of  the  same  tft  bj 
their  awkward  attitude  and  swinging  step,  and  im 
led  to  trace  it  to  some  cause  satisfactory  with  theon. 
I  found  in  the  high-school  that  the  dtrsk  was  ^vti 
so  far  fi'om  the  seat,  in  order  that  they  might  ki^ 
room  between  seat  and  desk  to  stand  daring  recita- 
tion, that  they  could  not  rest  their  books  apoa  tie 
desk  without  leaning  forward  to  ttady.  which  tcHj 
accoanted  for  the  stooping  and  rounding  of  the  9f^ 
and  shoulders  in  six  months  after  leariof  tkt 
granmar  school— which  they  did  on  an  avstSP  ^ 
the  age  of  twelve  and  a  half  yean. 


■^«i  ud  Mme  at  Ihe  cammlttcc,  I  inc. 

b7  tbe  diffetenc*  of  fona  tboH  who  were  admitled 

Hlnc  tb«  ink  pUced  n»r  (imagb  ta  Ihe 

befDre  ud  after  the  duDge. 

I  bate  lUo  Inreatlgited  the  cUH  of  bo  mncli 

ra«t;mnilliiuatbtrgli  rnonUu  the 

sirkwunlDoH  of  puKien  of  tbo  paplli   wbUe  Id 

Dch  at  t>o  ol  IhB  Ihigh.    Thia  miall  inrfkce  >a 

if  itWpM  to  KlItTttbl  prMlnTF  BTrTtaaBtilt  lUlfli 
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Lhit  Ihe  nlitlT*  balcbl  gf  the  dulr  hr  Ua 
(In  Idiinf  Ui  plclorr)  wu  tlu  nma  h  M 
-  '  sol,  u  D«u  ■■  ctnld  be. 


gluic?  at  the  ibouldcr  Lj  proof  «Doii£b. 

There  ia  a  geaetiJ  imprcsuon  (which  uir 
be  veil  founded  or  Dot)  thmt  defonuilia  ol 
the  vertebral  column,  formvlj  nn,  inv 
on  the  increue;  thu  u  mcxt  eerUinlrlOB 
!Uure  to  ill-coDttrneted  aeat). 
u  geDcnllf  iidmitted  that  thahertfvm 
st  ia  one  which  ii  unitilile  to  Iba  nn  d 
the  scholar,  and  which  bu  a  propeilj-ihipad 
back  BO  u  to  aapport  the  ipinid  column.  Tin 
forma  and  deaka,  and  the  itmsgemcit  ii 
ea  Lceording  to  abilitj,  ii  tin  vonl 
ayatem  pouible;  there  ahould  be  lepuitf 
tablea,  one  for  each  acbolor,  (eooidiiis  la  Ua 


table  are  Biturea 

■tatore  of  the  child.    Tho  height 
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61 

B-1 
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Aceording,  then,  to  thia  tcbeme,  tablaia' 
bsnchM  of  eight  diflerent  ii»a  woold  U  «■ 

It  wonid  appear  fiom  the  {nqoiriea  a'  ^ 
Ukiiachuietti    State   Buard   of   HmM  i> 
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Ad  from  obseirations  in  our  own 
lat  lohooMife  hat  a  serious  influ- 
I  sight. 

Chester,  U.S.,  twenty-four  chiMren 
nary  school  (ages  from  five  to  ten), 
»m  a  grammar  school  (ages  from  ten 
),  and  as  many  from  a  high  school 
Fourteen  to  eighteen),  sexes  equally 
ire  taken  in  separate  squads  to  a 
1  hall,  where  their  eyesight  wns 
h  the  test-types  of.  Dr.  H.  W. 
snd  in  such  a  way  that  one  child 
'  prompt '  another,  and  with  the 
jsult:— 

12  boys 1  slightly  defective. 

12  girls 1  ihort-sighted. 

IS  hoy 1  very  defective. 

19  girls 1  hhort-sighted. 

12  boys 2  very  defectire. 

LSgirU 1  sliort-sighted,  1  defective. 

schers  had  been  asked  to  sand  no 
I  sight  was  known  to  be  defective, 
kefield  twenty-four  children  were 
sted  in  each  of  seven  schools,  the 
g  very  nearly  equally  divided, 
follows : — 

r|  years)— 2  very  slightly  defective,  1 
ufcedly. 

BMflate  (0  years)— 3  very  slightly  defec- 
ly,  1  decidedly,  1  very. 
tsrmediate  (10  years}— 1  very  slightly 
lightly,  1  decidedly. 

uaar  (11 1  years)— 0  very  slightly  defec- 
ly.  1  decidedly. 

UDiaar  (12^  years) — 3  very  slightly  de- 
;htly. 

Grammar  (14|  years) — 6  very  slightly 
lightly,  1  decidedly,  5  very. 
jmny^^  very  slightly   defective,  1 
rj- 

ne  whose  sight  was  very  defective 
smalea  The  advanced  grammar 
:h  school  rooms  are  marked  *  large 
ghted  on  N.,  S.,  and  W.*"—( Fifth 
ssachusetts  Board  of  Health.) 
ch  of  this  defective  sight  is  con- 
d  how  much  to  be  ascribed  to 
,e  eyes  in  bending  over  desks  and 

minute  letters,  it  is  impossible  to 
ushes  us  that  great  care  is  neces- 
re  the  proper  lighting  of  the  desks, 
lould  come  from  behind  ahd  from 
d ;  and  if  artificial  light  is  used, 
nnst  be  given  to  see  that  it  is 
n  from  above  as  much  as  possible, 
e  source  of  light  be  not  so  near  as 
eyes  and  head.  Large  clear  type 
isisted  upon  for  all  school-books, 
lates,  &c.,  should  be  of  the  largest 
lize. 

Is,  public  and  private,  should  be 
ipected  by  every  medical  officer  of 

the  result  of  these  inspections 
ce  a   prominent   feature   in   his 


annual  report.  The  author  in  his  own  dis- 
trict has  found  schools  the  great  centres  of 
the  propagation  of  diseases  such  as  whoop- 
ing-cough, measles,  scarlet  fever,  kc;  so 
that,  practical]^  speaking,  there  is  no  single 
place  more  important  to  visit  regularly  than 
a  school.  In  inspecting,  the  ventilation,  the 
superficial  area,  the  cleanliness  of  the  children, 
their  number,  whether  they  have  all  been 
vaccinated,  whether  any  child  has  come  from 
an  infected  house,  and  the  state  of  the  privies 
and  lavatories,  should  be  particularly  noticed. 
The  regular  daily  inspection  of  the  closets  and 
drains  should  be  insisted  upon  in  all  seliools. 
In  examining  the  children  themselves  it  will 
be  useful  to  look  particularly  for  diseases  of 
the  skin  and  hair. 

It  has  been  proposed  lately  by  several  per- 
sons to  utilise  the  schools  in  obtaining  accu- 
rate information  as  to  sickness  in  a  district, 
since  whenever  a  child  b  absent  from  school 
the  master  is  obliged  to  enter  the  fact,  and  it 
certainly  would  not  be  much  extri^  trouble  if 
the  catue  of  the  non-attendance  were  also 
chronicled.  **  Whkt  we  want,"  says  Dr.  Far- 
quhar,  in  a  very  practical  paper  on  the  sub- 
ject published  in  tiie  "  Lancet,"  November  22, 
1873,  **now  is— first,  a  yearly  return  of  the 
permanently-disabled  children,  and  the  causes 
which  prevent  their  attendance  at  school; 
secondly,  a  weekly  return  of  temporarily-sick 
children  borne  on  the  school  register,  and  the 
diseases  that"  prevent  their  attendance  at 
school." 

The  utility  of  such  returns  is  unquestion- 
able. 

Sonrvy— This  disease  essentially  consists 
in  a  profound  alteration  of  the  blood,  caused 
by  abstinence  from  a  proper  vegetable  diet. 

History. — Scurvy  is  noticed  by  Pliny  as 
having  occurred  in  the  Roman  army  com- 
manded by  Germanicus,  and  it  must  have 
prevailed  in  the  most  ancient  times,  with  its 
associates  famine  and  scarcity. 

For  the  most  complete  aecounts  of  its  preva- 
lence and  fatality  we  must  refer  to  histories 
of  the  middle  ages  and  modem  times. 

It  especially  afflicted  nations  in  their  pro- 
gress from  barbarism  to  civilisation,  when  the 
arts  of  war  usurped  the  practice  ojf  horticul- 
ture, and  its  causes,  effects,  and  prevention 
began  to  be  studied  as  soon  as  the  possession 
of  the  compass  rendered  possible  the  under- 
taking of  long  voyages. 

History  shows  us  that  it  is  a  disease  of  land 
as  well  as  of  the  sea.  Witness  in  1260  the  de- 
struction of  the  army  of  Louis  IX.  from  scurvy, 
the  disablement  of  the  English  garrison  at 
Oswego  in  1756 ;  and  other  instances,  such  as 
the  besieged  towns  of  Thorn,  Breda,  Bochelle, 
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Stetting,  and  Gibraltar  in  1780,  and  the 
Crimean  war  of  our  own  times. 

As  an  example  of  the  terrible  destraction 
of  this  disease  in  our  navy,  Dr.  Guy  cites  the 
following  instances : — 

"  Scurvy  alone  has  sufficed  to  place  a  well- 
manned  vessel  at  the  mercy  of  the  winds  and 
waves.  Witness  Anson's  own  ship,  the  Cen- 
turion, in  1742,  when  the  crew  were  so  weak- 
ened by  it  that  had  the  ship  been  compelled 
to  keep  the  sea  a  very  few  days  longer  it  could 
not  have  been  brought  to  anchor  at  Juan  Fer- 
nandez, but  must  have  gone  adrift  in  the 
Padfie,  the  survivors  perishing  miserably,  as 
happened  to  a  Spanish  ship  under  the  like 
circumstances.  Or  take  the  figures  that  ex- 
press the  mortality  in  Anson's  fleet.  Out  of 
961  men  626  deaths  in  nine  months,  or  very 
nearly  2  out  of  3 !  And  this  was  no  rare  or 
exceptional  occurrence,  for  sudh  things  haii 
happened  in  earlier,  and  did  happen  in  later, 
times.  Thus  Sir  Richard  Hawkins,  the  great 
navigator  of  the  age  of  Elizabeth  and  her  suc- 
cessor, said  that  in  the  course  of  twenty  years 

*  he  had  known  of  10,000  seamen  having  per- 
ished by  scurvy  alone.'  Even  so  late  as  1780, 
Sir  Gilbert  Blane  found  that  a  fleet  manned 
with  between  7000  and  8000  seaaoen  had  in 
one  year  lost  1  in  every  7.  Fortunately 
for  us,  this  high  mortality  was  not  limited  to 
our  own  ships.  A  Portuguese  historian,  cited 
by  Sir  Gilbert  Blane,  speaking  of  ^e  favour- 
able case  of  an  exploring  expedition,  says  that 

*  if  the  dead  who  had  been  thrown  overboard 
between  the  coast  of  Guinea  and  the  Capo 
of  Good  Hope,  and  between  that  cape  and 
Mozambique,  could  have  had  tombstones  placed 
for  them,  each  on  the  spot  where  he  sank,  the 
whole  way  would  have  appeared  one  continued 
cemetery.* "—(Dr.  Gut's  Lectures  on  Public 
Health.     London,  1874.) 

The  expedition  of  Sir  Francis  Wheeler,  the 
sickatss  in  Admiral  Hozier's  fleet,  1726,  and 
the  state  of  our  own  armies  in  the  American 
war,  are  practical  Instances  of  the  disastrous 
influence  of  scurvy  as  a  cause  of  inefficiency 
from  disease  of  our  fleets  and  armies. 

But  even  in  those  times,  as  Dr.  Guy  re- 
marks, '*when  other  sanitary  matters  were 
neglected,  or  imperfectly  carried  out,  there 
were  not  wanting  striking  examples  of  single 
ships  and  whole  fleets  maintained  in  perfect 
health  and  complete  efficiency  by  fresh  meat, 
vegetables,  and  fruit." 

Dr.  Guy  instances  as  examples— 

1.  A  ship  under  Fletcher,  which  was  ordered 
three  times  up  the  Ganges,  then  foetid  from 
dead  bodies,  and  each  time  the  men  preserved 
perfect  health,  which  Fletcher  attributed  to 
the  use  of  tea  and  sugar. 

2.  The  fleet  of  Admiral  Hawke  in  1747,  con- 


sisting of  14,000  men,  who  were  pent  up  in 
their  ships  for  six  or  seven  months,  and  yet  «i 
the  day  of  his  victorious  engagement  then 
were  not  twenty  sick  sailors  in  the  whole  fleet 
— a  result  entirely  attributed  to  the  fact  tbt 
the  ships  had  been  well  supphed  with  bt^ 
meat  and  greens. 

SymptofM  of  iS>cun?y.— Scurvy  is  pojwWy 
believed  to  be  a  sort  of  scab  or  scnrf  on  tbi 
skin  ;  this  is  erroneous.  It  essentially  eoofliti 
in  a  profound  alteration  of  the  whole  syites. 
In  well-marked  cases  there  are  blotchet  «I1 
over  the  body,  called  in  the  eld  Bills  ^ 
Mortality  "the  purples."  These  blotcte 
are  really  effusions  of  blood  beneath  the  dm; 
the  gums  become  spongy  and  ble^  si  tin 
slightest  touch,  and  often  break  out  into  iilfiA 
There  is  great  anaemia  and  prostittioii  d 
strength ;  sometimes  old  wounds  Invak  ont 
afrelh,  and  fractures  become  disunited.  Deitk 
often  occurs  suddenly  from  some  almpt  OJt 
tion.  Tile  disease  is  frequently  compficitei 
with  dropsy,  dysentery,  and  other  affectioit 

Pathology.— T)iQ  pathology  of  the  iwm 
points  very  conclusively  (as  the  main  leiic' 
the  affection)  to  the  blood,  which  is  lo  p>»- 
foundly  altered  that  it  escapes  throo^  A* 
walls  of  its  natural  channels. 

"It  often  lies,"  says  lind,  "in  large «»• 
Crete  masses  on  the  periosteum,  while  tin 
bellies  of  the  muscles  of  the  legs  and  thifki 
seem  quite  stuffed  with  it,  often  an  indi  > 
thickness.'* 

Patches  of  ecchymoses  have  been  fco* 
tmder  the  pericardium  covering  the  bui^ 
and  under  the  arachnoid  membrane  eoT«>C 
the  brain,  and  in  other  parts.  The  epipkji* 
of  the  joints  in  extreme  cases  have  separttii 
as  well  as  the  cartilages  of  the  ribs,  and  m 
fractures  have  become  disunited. 

**  The  effusions  of  blood  occur  nwa*  ^ 
quently  fai  the  skin,  the  subcutaneow  eelU* 
tissue,  between  the  muscles  of  the  lower  «i* 
tremitiet  and  of  the  jaws,  in  the  pent«»<" 
coat,  and  in  the  muscular  and  n)ttcoQsc*>" 
of  the  intestinal  canaL  The  general  pale** 
of  the  tissues  shows  that  there  ii  gn^  ** 
ficieney  of  red  particles  in  the  blood;  andwi 
tendency  to  swoon  so  constant  in  i/xr^y ' 
undoubtedly  owing  in  some  measnre  to  w 
deficiency,  though  it  is  evident  thatdiBitf** 
proportion  of  red  particles  which  ii  W"** 
to  many  diseases  is  not  the  only,  nor  the  ■• 
important,  change  in  scurvy."— (BcuD.) 

Chatin  and  Bouvier  have  diseowredB* 
the  albumen  ol  the  blood  is  in  eone  ^ 
altered  in  constitution,  for  it  does  io4  o>f|[ 
late  under  a  temperature  of  74*  C.,  d**L 
F.— that  is,  from  6*  to  8*  F.  above  the  ■••'^ 
standard — bo  that  the  albumen  is  iaeniMa* 
1  solubility.    The  Goheiioa  of  the  fibciit  A9 
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]io  notioed  was  bo  much  leasened  that  they 
rtn  QOftble  to  isolate  it  thoroughly  from  the 
ideorpiucles;  hence  the  aggltUincUed  blood, 
heviidd  and  thickened  crassamentom  of  the 
idjwriters. 

Satnp  at  the  Present  Time,  —  Scurvy 'can 
11%  be  said  to  exist  at  the  present  time 
itbn  in  our  army  or  navy.  In  the  last  report 
f  the  health  of  the  navy  it  appears  that  out 
f  a  total  force  of  47,260  only  four  cases  of 
nny  ooeurred  within  the  yeajr. — (Statistical 
ieport  of  the  Navy,  1871.) 
It  ii  still  to  be  found  to  a  considerable 
ctettt  in  the  merchant  service,  partly  from 
M  vilful  and  almost  criminal  carelessness  of 
iptiint  and  owners,  and  partly  from  the  bad 
nitty  of  the  lime-juice  supplied.  The  Mer- 
MBt  Shipping  Act  (17  k  18  Vict.  c.  104) 
ravided  that  whenever  a  crew  shall  have  been 
■nming  salt  provisions  for  ten  days,  lime- 
k$  or  lemon-juice  and  sugar  shall  be  served 
itat  the  rate  of  half  an  ounce  eacii  per  day ; 
it  BO  provision  was  made  to  ascertain  the 
■lityof  this  juice.  Mr.  Harry  Leach,  in  his 
port  on  the  hygienic  condition  of  the  mer- 
iifle  marine,  1867,  says : — 
"We  are  prepared  to  maintain  from  the 
lowing  table  (and  other  statistics  from  which 
Mb  have  been  taken)  that  the  want  of  good 
IB  or  lemon  juice  was  distinctly  the  cause 
ieorvy  in  the  vessels  below  mentioned. 
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of  SevLrrf.    tlon  of  Llm»-J  uiao. 

Moe. 

17 

5 

Solpharic  acid. 

n»  EBf  Und 

29 

10 

StiDkiog. 

larCasUe  . 

32 

6 

Very  weak. 

Bf.Ho 

21 

5 

Acetic  acid. 

lehe  Moore 

35 

8 

Musty  and  nauseous. 

Andrew's  Castle  19 

7 

Citric  acid. 

friane 

21 

4 

Naaseoos. 

KioroQgh 

23 

8 

Very  weak. 

•way  . 

29 

6 

Short  allowance. 

sr 

17 

2 

Very  weak. 

dk  Empire 

27 

7or8 

Citric  acid. 

H 

14 

3 

Thick  and  nasty. 

OQg     . 

14 

9 

Taken  irregularly. 

Qdean 

35 

2 

Spoiled.    (Short  sup- 
ply of  provlsioDs.) 

ken  from  ships  that,  with  others,  hare  arrived 
t  port  of  London  daring  the  past  two  years  with 
lofgcorvy. 

Of  direct  causes,  this  is  undoubtedly  first 
foremost ;  but  of  indirect  causes  we  have 
r  words  to  say.  Dirt,  bad  provisions,  and 
fofm  of  disease  to  which  sailors,  in  com- 
with  other  men,  are  subject,  will  predis- 
io  scurvy.  This  cannot  and  should  not 
enied,  but  it  affords  to  parsimonious  cap- 
I A  very  large  peg  whereon  to  hang  sundry 
Btires  as  to  the  cry  lately  made  about  the 
innad  prevalence  of  this  disease  in  the 
mntile  marine.  Such  captains,  with  par- 
ble  ignorance,  consider  scurvy  a  form  of 
real  disease,  give  the  wretched  subject 


thereof  mercury,  and  bring  him  into  port 
salivated  as  well  as  scorbutic.*' 

The  same  writer  says  : — 

*'  During  the  past  thirteen  years,  it  is  found 
that  1230  cases  of  scurvy  are  recorded  in  the 
books  of  the  Dreadnought  Hospital  Ship.  By 
an  analysis  of  these  figures,  we  find  that,  after 
a  decrease  in  the  numbers  admitted  in  1855, 
the  annual  total  varies  but  little  untU  the 
year  1865,  when  the  admissions  rose  to  102, 
or  20  per  cent,  over  most  of  the  previous  ten 
years.  The  same  result  obtains  in  the  year 
just  past,  101  having  been  entered.  From 
returns  of  the  Liverpool  hospitals,  gleaned 
1863,  we  learn  that  fifty  cases  were  admitted 
during  that  year  ;  and,  by  the  courtesy  of  Mr. 
Reginald  Harrison,  we  find  that  the  numbers 
admitted  into  these  institutions  during  last 
year  rose  to  116.  By  the  kindness  of  Dr. 
Fowler,  surgeon  to  the  Civil  Hospital  in  the 
island  of  St.  Helena,  we  are  informed  that 
from  1860  to  1865,  both  inclusive,  178  cases  of 
scurvy  were  admitted  there,  and  that  twice 
or  thrice  that  number  were  treated  as  out' 
patients. 

**  In  summing  ttp  statistics  of  scurvy  for  the 
past  year  (1867),  we  find  that  a  total  of  235 
accredited  cases  were  admitted  into  British 
hospitals,  giving  no  account  of  those  who  con* 
valesced  in  Sailors'  Homes  or  elsewhere.  To 
this  we  may  add,  that  seven  sailors  were  left 
at  St.  Helena,  from  a  ship  recently  arrived  in 
the  Thames  ;  that  a  vessel  put  into  Falmouth 
on  the  29th  ult. ,  with  no  less  than  sixteen  severe 
cases  of  scurvy  on  board,  and  that  between 
twenty  and  thirty  cases  have  arrived  in  this 
port  during  the  present  month.  It  would  be 
well  (as  a  supplementary  aid  to  the  prevention 
of  scurvy  by  inspection  of  lime-juice)  that  the 
dues  levied  for  the  St.  Helena  Hospital  should 
be  abolished.  It  was  stated  to  us  some  weeks 
ago  by  a  very  old  inhabitant  of  that  iiUnd, 
that  this  fact  alone  caused  many  ships  to  pass 
without  calling  for  needful  supplies  of  anti- 
scorbutic material.  I  would,  however,  re- 
mark tHat,  if  the  ^tem  proposed  by  the  Sea- 
men's Hospital  Society  were  pttt  in  force,  no 
such  aid  to  the  prevention  of  this  disease 
would  be  required,  inasmuch  as  every  ship 
would  then  be  supplied  with  a  sufficiency  of 
good  lime-juice." 

That  it  has  decreased  since  this  report  was 
written, 'to  a  certain  extent,  appears,  however, 
from  the  following  statistics  of  the  admis- 
sions of  cases  of  scurvy  into  the  Seimeu's 
Hospital : — 


In  1860,  from  British  vessels,  101 ;  foreign  do.    1 
In  1866  „  „  96  „  5 

In  1867  „  „  90  „  4 

lu  1868  ..  ..  64  ..  10 
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In  1869,  from  British  yessels,  31 ;  foreign  do.    9 
In  1870  „  .,  30  „  21 

In  1S71  „  „  24  ..  16*  » 
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Deaths  from  scurry  are  classed  in  the 
Registrar-General's  reports  with  purpura,  and 
as  it  is  to  be  feared  that  deaths  returned  as 
purpura  include  various  congenital  heart  affec- 
tions, the  figures  are  deprived  somewhat  of 
their  value. 

In  the  twenty-five  years  from  1847  to  1871 
the  number  of  deaths  from  purpura  and 
scurvy  amounted  to  8761,  or  about  350  yearly. 
The  proportional  number  of  deaths  from  scurvy 
in  the  ten  years  1862-71  to  1,000,000  persons 
living  was  as  follows:  1862,  18;  1863,  20; 
1864,  19;  1866,  20;  1866,  22;  1867,  22; 
1868,  22 ;  1869, 19 ;  1870,  21 ;  1871,  24.  And 
in  the  eight  preceding  years  the*  numbers 
were  respectively,  15,  17,  12,  13,  18,  18,  18, 
and  20. 

Prevention  of  Scurvy, — The  prevention  of 
scurvy  is  so  easy  that  it  appears  wonderful 
the  disease  should  still  exist.  It  may  be 
summed  up  shortly  as  follows:  A  proper 
mixed  diet  of  fresh  vegetables,  fruits,  and 
meat,  or  where  that  is  impossible,  the  drink- 
ing daily  of  a  certain  quantity  of  lime-juice. 
The  important  discovery  that  lime-juice  pre- 
vents scurvy  was  probably  due  to  John 
"Woodfall.  **At  what  period  the  truth 
dawned  upon  men*s  minds  we  do  not  know, 
but  certainly  as  early  as  1617  John  Wood- 
fall,  master  in  surgery,  knew  that  lemon- juice 
was  the  best  of  idl  remedies  for  the  scurvy, 
and  commended  it  accordingly ;  but,  strange 
to  say,  this  important  fact  was  forgotten  or 
overlooked  for  more  than  a  hundred  years. 
About  1770  Lind  revived  and  diffused  a  know- 
ledge of  it ;  but  nearly  another  quarter  of  a 
century  was  to  elapse  before  our  navy  was 
supi)lied  with  it.  This  important  step  was 
taken  in  1796." 

Of  vegetable  acids  experience  has  shown 
citric  and  tartaric  to  be  the  best  preventives. 
Next  to  these  comes  acetic,  then  malic,  and 
lowest  in  the  list  lactic ;  indeed,  as  regards 
the  last,  it  is  questionable  whether  lactic  acid 
has  any  influence  on  scurvy  whatever.  These 
acids  are  efficacious  if  given  pure,  but  still 
more  so  in  their  natural  combinations,  as  in 
lime-juice  and  most  fresh  vegetables.  When 
the  vegetables  are  dried  they  appear  to  lose 
the  antiscorbutic  virtues  to  a  considerable 
extent;  whether  this  is  due  to  a  decomposi- 

•  The  disgraceful  fact  must,  however,  be  recorded, 
that  two  British  vessels  this  year  (1876)  arrived  at 
San  Francisco,  the  crews  decimated  by  scurvy.  The 
brigantine  Cecilia  also  arrived  in  London  with  two 
cases  of  the  disease  on  board,  and  the  captain  was 
prosecuted  and  fined,  it  being  distinctly  proved 
that  tiicre  was  an  insufficient  supply  of  lime-juice. 
There  have  been  one  or  two  other  similar  cases. 


tion  or  destruction  of  the  organie  addsiatlia 
process  of  drying  is  not  known.  It  ii  impor- 
tant also  to  remember  t  hat  dried  peu  and  bau 
are  absolutely  useless,  while  dried  potatoes  m 
of  considerable  value. 

The  practical  details,  then,  of  keeping  mn 
free  from  scurvy,  whether  on  land  or  tea,  ia  to 
see  that,  where  they  can  be  obtained,  fonti 
and  fresh  vegetables  be  used  at  each  meiL 
In  war  it  is  better  to  utilise  any  plant  thai 
is  not  injurious  rather  than  have  do  np* 
tables  at  alL  The  crueiferas  are,  howerer,!! 
common  all  over  the  world  that  the  anj 
surgeons  would  in  most  places  find  a  jafffi 
supply.  Failing  this,  or  in  oonjonetion  «ift 
vegetables,  each  soldier  or  sailor  should  dnik 
an  ounce  daily  of  lemon-juice,  which  akooUbi 
swallowed  as  soon  as  distributed,  and  on  la 
account  should  the  men  be  allowed  to  eany  it 
off  to  their  tents  or  cabins.  Vinegar  ahoaU 
be  an  essential  part  of  the  rations,  and  it  i 
a  good  plan  to  issue  little  packets  of  tbf 
citrates  or  tartrates  of  potash,  with  initne* 
tlons  for  use. 

Sea-'WeecU— See  ALOis,  &c 

Semola—A  prexMuration  of  wheaicn  1^ 
deprived,  by  washing  in  water,  of  a  fR>t 
quantity  of  its  starch,  and  containing  48 p* 
cent,  of  nitrogenous  or  albuminoid  prineqika 
It  is  intended  as  a  food  for  infanta,  wcakij 
children,  and  invalids. 

Semolina  [Simoule)—'*  The  lai^e  bi^ 
grains  of  wheat-ffour  retained  in  the  boUiar 
machine  after  the  fine  flour  has  ^^ 
through  its  meshes."  With  the  fttatk  A» 
fine  white  Parisian  bread  called  ** gnus' ii 
baked.    See  Bread,  Floub,  &c. 

Senna— The  leaves  of  various  spedei  ^ 
senna. 

The  commercial  varieties  are  Alexaadnaii 
Indian,  Aleppo,  and  Tripoli  senna. 

Alexandrian  tenna  should  be  oompoaeda 
Catsia  lenitiva  and  C,  obovata. 

Indian  Knna  should  consist  entirely  ot 
leaves  derived  from  C.  elongata. 

Aleppo  senna  should  consist  entirely « 
leaves  derived  from  C.  obovata. 

The  leaflets  of  all  these  varieties  of  seasa 
are  of  a  greenish  colour,  with  a  faint  peeul* 
odour  and  a  characteristic  taste,  and  they  u* 
all  unequally  oblique  at  the  bese.  ^' 
lanceola  are  lanceolate,  about  aa  inch  > 
length ;  C.  obovata  a  litUe  shorter,  aad  0<^i 
and  C,  eUmgata  about  2  inches  long,  hfieeolii* 
and  acute. 

Uses. — Senna  is  a  well-known  sad  ■«* 
used  drug,  seldom  employed  for  any  <^ 
purpose  than  as  an  aperient  or  eathartie. 

AduUcratUms, — Scnma  is  very  cxtosi^ 
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AcU  the  lophisticationB  almost  entirely 
g  of  the  admixture  of  various  leaves, 
laj  be  easily  detected,  providing  a 
s  thoroughly  acquainted  with  the 
I  stmeture  of  the  leaves  of  senna 
>etcriptioDS  should  not  be  entirely 
pon,  but  actual  specimens  of  the 
varieties  of  senna  kept  at  hand  for 


oEowing  leaves  have  been  found 
fitly  mixed  with  senna:  Leaves  of 
miwreicent,  Solenostemma  Argd, 
»jfr<(/b^«a,  Olobularia  A  Ij/ssum, 
t  Apollinea^  Vaccinium  Vitis  idaa^ 
iahrtviue, 

r,  Sewage,  Drains,  Drainai^, 

will  be  convenient  to  treat  in  one 
he  various  matters  belonging  to 
and  sewage. 

article,  therefore,  first  sewage,  next 
nd  drains,  and  lastly  the  legal  pro- 
id  enactments  relating  to  them,  will 
ered. 

Seuxigt, 
1  be  convenient  here  to  accept  the 
I  of  the  British  Association  Commit- 
ipply  the  term  sewage  to  **  all  refuse 
a  habitations  affecting  the  health  of 
bry.* 

itmiion  of  Sewage, — **  Sewageis  a  very 
liquid ;  a  large  proportion  of  its  most 
matters  is  of  course  human  excre- 
ischarged  from  water-closets  and 
did  also  urine  thrown  down  gully- 
But  mixed  with  this  there  is  the 
om  kitchens,  containing  vegetable, 
wd  other  refuse ;  and  that  from 
net,  containing  soap  and  the  animal 


matters  from  soiled  linen.  There  is  also  the 
drainage  from  stabler  and  cowhouses,  and 
that  from  slaughter-houses,  containing  animal 
and  vegetable  offaL  In  cases  where  privies 
and  cesspools  are  used  instead  of  water- 
closets,  or  these  are  not  connected  with  the 
sewers,  there  is  still  a  large  proportion  of 
human  refuse,  in  the  form  of  chamber  slops 
and  urine.  In  fact,  sewage  cannot  be  looked 
upon  as  composed  solely  of  human  excrement 
diluted  with  water,  but  as  water  diluted  with 
a  vast  variety  of  matters,  some  held  in  sus- 
pension, some  in  solution." — (First  Report  of 
Rivers  Pollution  Commissioners.)  It  will 
thus  be  seen  that  the  composition  must  be 
variable— variable  not  only  in  different  places, 
but  also  at  different  hours  of  the  day.  For 
example,  the  total  combined  nitrogen  in  Lon- 
don  sewage  alone  varies  from  3  to  over  11 
per  100,000  parts,  and  in  all  the  samples 
given  in  the  above-quoted  report,  the  varia- 
tion was  from  2'371  to  24*325  parts.  The 
average  con)  position  of  sewage,  speaking 
generally,  however,  is  as  follows : — 

100,000  parts  of  sewage  contains — 

72-20  total  solids  in  solution. 
44  09  suspended  matters. 

Of  the  72 '20  dissolved  solids  there  are^ 

4-696  parts  of  organic  carbon. 
2*205      ,,       organic  nitrogen. 
7-728      „  ;    combined  nitrogen. 
6  703      „      ammonia. 
10-660      ..      chlorine. 


M 


Of  the  44*69  in  suspension — 

24-18  are  mineral 
20  61  organic. 

The   following  tables   will   also  elucidate 
farther  the  composition  of  sewage  :— 


Composition  of  Sewer  Waters  (Way). 


Grains  per  Gallon. 

1. 

2. 

8. 

4. 

nic  matters  (soluble) 

„         (suspended)  .        . 

19-40 

41-03 

12-30 

j.    9-20 

3910 

17-00 

24-37 

'.•*.... 

10-13 

14-71 

12-52 

11-25 

lesia 

1-42 

1-82 

1-59 

1-35 

4-01 

2*40 

2-41 

1-89 

ih 

3-66 

3-67 

3-31 

109 

ride  of  sodium         .... 

26-40 

22-61 

34-30 

5-58 

Iinrio  acid 

5-34 

5-31 

6-40 

3-43 

phoric  acid 

2-63 

6-76 

2-48 

0-64 

onic  acid 

901 

8  92 

11-76 

) 

j  Oxide  of  iron  ) 
M  Oxide  of  zinc  i   •        •        •        • 

6-20 

13-55 

6-46 

\    4-77 

lonia 

7-48 
134-78 

8*43 

7-88 

•  •• 

14511 

125-78 

39-20 
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London  Sewer  Water  (Lethebt). 

,.  y 

NUht 

Storm 

sa  ge. 
65-74 

65  09 

Sewage 

Soluble  matters 

70-26 

Orpinic  matters 

15  08 

7-42 

14  75 

Nitrofe'en   . 

6-44 

5-19 

7126 

HiDeral  matters 

40-66 

67^7 

ft6-71 

Phos]>horic  acid 

0  86 

0  69 

103 

PotHsh 

121 

115 

1-61 

Sa^pended  matters  . 

3815 

13-99 

81-88 

Oryanic  matturs 

16  11 

7-48 

17  65 

Nitrogen    . 

0  78 

0  29 

067 

Mineral  matters 

22  04 

0-51 

14*33 

Phosphoric  acid 

0  89 

0-64 

0^8 

Potash 

8  08 

0  04 

016 

2.  Disposal  of  Sewage. — Whether  collected 
in  cesspools,  privies,  earth-closets,  or  con- 
ducted in  sewers,  some  method  of  disposal 
must  be  adopted  or  great  evils  necessarily 
follow.  In  all  methods  of  hand  removal,  the 
sewage  can  and  generally  is  applied  directly 
to  the  soil— c.y.,  in  the  north  of  France,  the 
sewage  is  received  into  closed  vessels  called 
citernes  d  engraiSf  and  emptied  in  fields.  In 
country  places  in  England  the  greatest  care 
is  taken  of  the  middens,  the  manure  from 
which  is  applied  to  the  ground  without  pre- 
paration, or  mixed  with  straw.  In  many 
schools  and  public  ^tablishments  the  farmer 
supplies  dry  earth  for  closets,  and  receives  in 
return  the  same  earth  after  it  has  been  used. 
But  even  where  liand  removal  is  employed,  in 
some  places  the  whole  is  wasted,  although 
there  would  appear  every  facility  to  utilise 
it.  Thus  at  Avignon,  Marseilles,  and  other 
places  in  the  south  of  France,  the  faecal 
matters  and  urine  are  collected  by  the  ton- 
neaux  twice  a  day,  and  transported  to  the 
sea.  In  most  of  our  own  sea-coast  towns 
the  sewers  empty  themselves  in  the  sea ;  and 
though  this,  when  perfectly  carried  out,  may 
get  rid  of  sewage  without  nuisance,  yet  there 
is  a  direct  loss  to  the  land  of  a  valuable 
fertilising  agent. 

The  most  obvious  means  of  getting  rid  of 
sewage  is  the  nearest  watercourse;  and  in 
times  when  sewers  were  ill  constructed,  and 
towns  not  so  large  as  they  are  now,  the  evil, 
though  appreciable,  was  not  excessive ;  but 
at  the  present  day,  with  well-constructed 
impervious  sewers,  in  the  case  of  large  towns 
situated  along  the  banks  of  a  river,  which 
each  pollutes  in  turn,  and  in  so  doing  poisons 
the  principal  water-supply  for  its  inhabitants, 
the  system  can  no  longer  be  permitted  or 
recommended. 

"  Tlie  effect  of  this  conversion  of  the  rivers 
into  common  sewers  is  most  injurious;  all 
complain,  even  those  who  while  suffering 
from  the  inconvenience  and  annoyance  which 
such  a  state  of  iViiu^  entails,  add  to   the 


nuisance  by  themselves  following  the  gaenl 
example,  while  they  whoee  property  happeu 
to  lie  on  the  stream,  even  many  miles  belov 
the  towns,  are  sufferers  in  a  variety  of  myi 
Are  they  farmers? — Their  cattle  cannot  diink 
of  the  stream  passing  through  their  meadovi. 
Are  they  dwellers  on  or  near  the  bank  of  tiie 
river  ?— They  are  driven  from  home  by  iha 
stench  which  renders  the  place  nnbeanbk. 
Are  they  compelled  by  duty  to  remain  on  tin 
spot  ? — They  are  subject  to  perpetual  umj- 
ance,  and,  as  alleged,  in  many  cases  to  ill 
hejdth.  Have  they  property?— Its  vshe  ii 
often  diminished;  a  house  remains  teout* 
less ;  land  is  unsaleable  except  at  a  rednced 
price."- (First  Report  of  Ri?crs  PoUntia 
Commissioners,  1870.) 

In  many  places  the  old  midden  system  itiH 
prevails,  but  this  need  only  be  menuonedto 
be  condemned.  The  different  varieties  of  tke 
system  are  thus  summarised  in  the  tvelfth 
report  of  the  medical  officer  to  the  frifj 
Council : — 

*'  1.  The  midden  system  of  old  type-in  ill 
the  old  parts  of  almost  all  towns. 

"2.  Middens  of  large  size,  and  pennittiiv 
much  accumulation,  but  compulsorily  np* 
plied  with  some  means  of  keeping  the  omtenti 
dry  (covers,  drains,  or  both),  and  for  pwrest- 
ing  leakage  into  the  earth — Prestoo,  Ue^ 
Birmingham. 

**3.  The  «ame  (though  smaller),  withtlie 
addition  of  special  constructions  aiming  at  tbi 
effectual  covering  of  excrement  by  sshM— 

"By  sloping  bottom — ^Nottingham,  Stan- 
ford. 

"By  hinged  seats  or  steps— Hancbeitir, 
Salford. 

"  By  ashpit  and  shoot— Manchester. 

"  4.  The  same  arrangement,  withtkeoiddA 
reduced  to  a  mere  space  under  the  aMt- 
Hull." 

The  Pail  or  Tub  Syttem  (Fotm  MMt»l^ 
Fosses  Mobiles,  has  for  its  object  the  oolltdict 
of  dejecta  in  a  state  of  purity,  without  mixtu* 
with  water,  in  a  clean  andodourlese(»diti*> 

1.  <Sea*.— This  consists  simply  of  a  lofl-fi" 
of  stoneware  or  faience ^  without  woodwA 
the  soil-pan  merely  projecting  from  tbetcp^ 
the  descent  pipe.  Its  borders  are  btx^^ 
with  a  groove  filled  with  water  or  ssnd,  'V^ 
which  the  raised  rim  of  the  lid  fits. 

2.  Connecting  Pipe, — This  pipe  is  itn^i*' 
without  a  siphon,  and  joins  the  de»c«nt  f^ 
at  a  very  acute  angle,  22*",  and  is  »^* 
4  inches  in  diameter  inside.  It  is,  likA  ^ 
next,  made  of  stoneware,  glazed  iniide. 

3.  Descent  Pipe, -ThMistTom^io^'^ 
in  internal  diameter*;  it  is  vertteal  ^ 
is  composed  of  a  series  of  pipes  oonoeetui 
with  each  other  by  dry  land  joints,  witbes* 
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Mnt,  fixed  to  the  wall  by  iron  bands.  It 
U  at  the  ground -floor  level  on  a  strong 
;rtoQe.  Its  prolongation,  through  and 
ow  this  stone,  consists  of  a  sliding  pipe  of 
ought  copper  capable  of  being  lengthened 
ilurtened,  and  solidly  fixed  to  the  stone  by 
esik^iron  connector.  A  sort  of  circular 
lUow  dish  {icuelU)j  which  can  be  hung 
iderthis.last  part  of  the  descent  pipe,  serves 
A  given  moment  to  shut  its  lower  orifice, 
i  Tub  {Tonneau). ^The  excremental  mat- 
R  coming  down  the  descent  pipe  fall  into  a 
h  of  from  2  to  3  hectolitres  (44  to  66  gallons), 
ibole  in  the  top  of  which  the  lower  part  of 
•  pipe  fits  tightly.  A  cover  fitted  with  a 
(ing  serves  to  shut  and  lute  the  tub  when 
iifolL  Placed  on  a  stand  furnished  with 
hoeli,  the  tub  is  easily  managed.  When 
lod,  it  is  immediately  replaced  by  another 
Ottlsr  contrivance.  If  the  tub  is  under- 
ound,  the  rails  (on  which  the  stand  moves) 
lodd  be  placed  on  an  incline,  so  that  the 
nonl  and  replacement  may  be  easily 
footed.  The  underground  chamber  must  be 
oltied,  and  the  entrance  to  it  placed  out- 
io  the  building.  The  thorough  tarring  of 
10  interior  of  the  tub  not  only  preserves  the 
(▼01,  but  also  partly  neutralises  the  effect 
'  the  mephitic  gases  which  the  excremental 
sttcn  disengage. 

&  Ventilation-Pipe. — To  prevent  the  smells 
>d  giaes  which  are  given  off  from  the  mouth 
'thotub  from  spreading  themselves  (in  the 
>Qio)  by  means  of  the  opening  in  the  privy 
^  it  the  upper  extremity  of  the  descent 
po  ii  fixed  a  ventilation-pipe,  which  rises 
N>To  the  coping  of  the  roof,  and  the  action  of 
oieh  ii  increased  by  means  of  a  vane,  or  any 
^contrivance  producing  the  saoM  effect, 
rhe  expenses  of  this  apparatus  are  odd  to  be 
htiTely  small,  and  are,  besides,  amply  corn- 
misted  for  by  the  returns  from  the  sale  of  the 
•awo."— (Conseil  superieur  d'Hygidne  Pub- 
IM.  Bapports  addres86s  4  M.  le  l^Iinistre  de 
^ntirieure,  voL  ii,  Bruxelles;  quoted  by 
ttfield.) 

Ilie  German  system  of  movable  receptacles 
ifuhrionnen)  is  in  principle  identical  with 
e  shove. 

Boxes  are  used  in  some  places,  either  pre- 
red  or  unprepared. 

b  Nottingham  a  little  earth  or  ashes  is  put 
the  bottom  of  the  box  to  prevent  the  coii- 
ts  adhering.  The  scavenging  is  done  by 
hft,  and  the  refuse  taken  away  by  canal 
^  and  sold  as  manure. 
Q  Leeds  boxes  are  used  without  any  pre- 
ition. 

ubs  or  pails  are  much  used  in  Rochdale 

Edinburgh.     In  the  former  town  tbey  are 

le  of  disused  parafiSne  casks,   each  cask 


being  cut  in  two.  Tight-fitting  lids  are  supplied. 
The  pails  cost  about  3s.  4d.  each.  They  are 
changed  twice  or  three  times  a  week,  and  are 
unattended  wibh  nuisance.  In  Edinburgh 
there  is  literally  no  accommodation  in 
many  large  houses,  hence  the  custom  of 
simply  placing  pails  full  of  excrement, 
urine,  &c.,  outside  the  houses  for  removal  by 
the  scavenger. 

At  Edinburgh  and  Glasgow  there  are  closets 
supplied  with  movable  metal  pails,  which  are 
removed  daily.  Tiiese  closets  are  roofed  in, 
and  are  ranged  in  double  rows,  with  a  passage 
between  them  for  the  scavenger. 

The  Eureka  Syttem.  — ^A  box  containing  some 
disinfectant  or  deodorising  mixture  in  this 
system  was  placed  under  the  privy  seat,  with 
instructions  that  no  slops  were  to  be  put  into 
it,  left  for  a  few  days,  then,  covered  with  a 
tightly-fitting  lid,  removed  and  a  fresh  one 
put  in  its  place.  The  full  box  was  carried  off 
to  a  manure  manufacture;  the  manufactory 
was  a  nuisance  to  the  neighbourhood,  and  the 
manure  unprofitable.  It  is  certain,  however, 
that  it  had  not  a  fair  trial. 

The  Ooux  System. — In  this  system  the  pails 
are  lined  with  an  absorbent  material  "All 
kinds  of  vegetable  and  animal  fibrous  matters, 
useless  for  other  purposes,  are  used  as  absor- 
bents, stnd  are  to  be  mixed  in  such  proportions 
as  may  be  most  convenient,  together  with  a 
small  percentage  of  sulphate  of  iron  or  sul- 
phate of  lime." 

This  absorbent  material  is  pressed  and  hol- 
lowed so  as  to  leave  a  cavity  by  means  of  a 
mould.  Ordinary  midden-closets  can  easily 
be  converted  into  closets  which  admit  of  the 
use  of  this  system. 

The  closets  on  the  Goux  system  require 
intelligent  management.  Wlien  that  is  ob- 
tained there  is  no  offensive  smell  nor  pollution 
of  the  soil. 

Reginald  Smith" t  Process,— Thia  is  founded 
on  the  patents  of  M.  Badin,  and  has  been  tried 
and  reported  favourably  on  at  the  Metropoli- 
tan Extension  Works,  Bishopsgate  Street. 

The  apparatus  consists  of  a  truncated  cone 
of  wire  gauze,  which  is  fixed  base  downwards, 
in  a  cylinder  of  perforated  metal.  The  cylin- 
der is  surrounded  by,  and  nearly  fills,  a  strong 
water-tight  cylinder  of  galvanised  iron,  con- 
nected by  a  union  joint  with  an  air-tight  cis- 
tern. The  outer  cylinder  is  about  3  feet 
high.  The  space  between  the  cone  and  the 
inner  cylinder  is  filled  with  some  porous  sub- 
stance, such  as  spent  tan,  saturated  with  a 
powerful  antiseptic.  The  excreta,  both  solid 
and  liquid,  fall  into  the  cone.  Hero  the 
solids  are  retained,  while  the  liquids  filter 
through  the  tan,  are  distributed  in  their  pas- 
sago,  and  finally  pass  into  the  outer  cylinder, 
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and  thence  to  the  tank.  The  cylinders  must 
of  course  be  changed  when  full  and  the  tank 
emptied.  Tlie  apparatus  is  large  enough  to 
retain  the  excreta  of  a  family  of  six  for  two 
months.  When  full,  the  cylinders  and  liquid 
from  the  tank  are  taken  to  the  company's 
works,  the  liquid  boiled  down,  mixed  with 
the  solid  tan,  and  all  taken  from  the  cylinder. 
The  whole  is  then  dried,  pulverised,  and  fold 
as  *' human  guano." 

The  Dry  St/stem.— The  form  of  earth -closets 
and  the  best  earth  to  be  used  are  described 
under  Closets,  which  tee. 

The  system  has  been  extremely  successful 
whenever  it  has  been  tried,  where  a  number 
of  people  are  vnder  control.  For  instance, 
the  camp  at  Wimbledon  adopted  the  earth 
system.  Bows  of  closets  made  of  deal  boards 
were  placed  back  to  back,  with  a  passage  be- 
tween the  rows,  to  which  access  was  only 
attainable  by  an  attendant  under  each  row. 
A  long  pit  was  dug  in  the  ground  (4^  feet 
deep  by  5  feet  wide),  into  which  the  excre- 
ment fell.  The  weight  of  the  person  on  the 
seat  causing,  by  a  mechanical  arrangement, 
1^  lb.  of  dry  earth  to  fall  from  the  receptacle 
upon  the  excrement.  The  public  closets  were 
used  once  a  day  by  3000  persons.  Notwith- 
standing the  immense  number  in  the  camp, 
and  the  excessive  heat,  the  earth-closet  suc- 
ceeded admirably ;  there  was  absolutely 
no  annoyance  of  any  kind.  It  has  been 
applied  to  schools,  barracks,  and  public  insti- 
tutions, both  at  home  and  in  India;  and 
where  the  system  has  received  the  necessary 
attention  it  has  succeeded  admirably.  Where 
improper  or  insuflScient  earth  has  been  used, 
or  where  intrusted  to  the  hands  of  dirty  and 
negligent  people,  it  has  failed. 

The  Watxr-Cai'riage  System. — ^Water-closets 
with  any  mechanical  arrangement,  unless  per- 
fectly self-acting,  are  not  suitable  to  a  low- 
class  population— this  is  the  experience  of  all 
towns. 

Certainly  one  of  the  best  forms  of  latrines 
is  the  trough  water-closet.  They  have  been 
erected  in  various  towns— in  Liverpool,  West 
Derby,  and  other  places.  Dr.  Buchanan  thus 
describes  them.  A  long  trough  is  placed  below 
and  behind  the  seats  of  a  series  of  closets.  At 
the  one  end  is  a  communication  with  a  drain 
leading  into  the  sewer ;  this  opening  is  closed 
by  a  plug  connected  with  an  iron  rod,  by 
which  it  can  be  raised  or  lowered  into  the 
drain  mouth  by  the  scavenger.  Behind  the 
back  wall  of  the  water-closet  is  a  small  cham- 
ber, to  which  the  scavenger  only  has  access, 
and  it  is  from  this  chamber  alone  tliat  the 
plug  can  be  interfered  with.  The  scavenger 
comes  daily,  UCts  up  the  plug,  lets  the  con- 
tenti  oi  ihe  moUiiQCL\xou^x\niVu\.Q>^<^%«<«^x^ 


washes  out  the  trough  with  hose  irbidi  i> 
placed  in  the  chamber  for  the  poipoie  lod 
which  is  connected  with  a  hydrant,  sweeps  it 
clean,  charges  the  trough  with  ir&ter,  leii 
down  the  plug  into  the  drain  mouth,  ud 
leaves  it  for  twenty-four  hours.  The  doceti 
themselves  are  cleaned  by  the  users  is  rob- 
tion,  and  an  insi>ector  calls  every  two  or  three 
days  to  see  that  it  is  done.  If  it  is  not  done 
properly  the  offenders  are  summoned,  isd 
some  have  been  sent  to  prison  for  the  offenet 
The  ashes  and  other  refuse  are  put  into  tite 
street  and  carted  away  daily  by  the  scaTenfen 

On  the  authority  of  Dr.  Bachsosn  the 
Liverpool  arrangements  work  admirably,  ud 
there  is  a  marked  difference  betwees  thm 
and  the  water-closets  of  the  poorer  puts  d 
London  and  other  towns. 

In  Leeds,  Birkenhead,  and  Tranmere  a  self- 
acting  closet,  known  as  the '  *  tumbler,''  is  mock 
used.  Here  also  is  a  trough  nmning  nndff 
the  seats ;  the  water  trickles  into  a  swiagi^ 
basin  at  the  upper  end,  and  this  is  so  «»• 
structed  that  when  full  it  capsizes  and  washes 
out  the  contents  of  the  trough  into  the 
drain. 

3.  The  mUisalion  of  Sewage- {L)  Mua- 
facture  into  Manure,  (a. )  Simple  FUtratitm.- 
Th  is  is  in  order  to  aepu^te  the  solid  from  the 
liquid  part.  A  mass  of  black  semi-8<did  v^ 
is  thus  obtained,  which,  mixed  wiUi  ashes  f 
street-refuse,  sells  for  manure,  while  the 
liquid  flows  into  the  nearest  watere<»iif^ 
But  this  liquid  is  just  as  much  levafetf 
before — it  is  merely  deprived  of  sasgai'^ 
matters. 

The  actual  results  of  the  different  varietM* 
of  simple  filtration  in  several  towns  are  sf 
follows : — 

Athby'de'la-JZ6ueh.—l!he  solid  mattentf* 
separated  partly  by  subsidence  and  parti;  ^ 
filtering  through  upright  screens.  Then0^ 
is  a  black  rich-looking  mould,  wbidi  is  boip 
at  a  low  price  by  farmers.  It  finds  a  ns47 
sale. 

Banburp.  —The  solid  matters  were  separtW 
partly  by  subsidence  in  tanks,  and  tlta*"* 
The  effluent  water  caused  a  nuisuice  is  ^^ 
river. 

J?/y.— Upward  filtration.  The  aolid  pert » 
removed  in  the  winter,  mixed  with  toW" 
ashes  and  road-scrapings,  and  sells  ior^^ 
a  cubic  yard,  paying  in  great  measnreftf*^ 
expense  of  dust  removal  and  labour. 

Rugby, — Part  of  sewage  used  for  in'S*?^ 
part  falls  on  a  series  of  filtering  ^*^  Jj 
black  matter  in  the  filters  is  easily  di^ 
of  at  half-a-crown  a  load. 

In  each  of  the  cases  a  large  amoont  d  "* 
sewage  is  lost,  and  the  effluent  water  ii  ^ 
\\n.Qat  decided  sewage. 
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French Proeeii,^In  France  there  is  a  rather 
ttkbnted  manofaotoiy  in  which  the  sewage 
ii  pirtly  oonyerted  into  ammonia  and  partly 
'uicpoudreUe,  which  appears  to  mainly  con- 
drtof  the  dry  organic  matters,  and  makes  a 
fnt  manure.  The  manufactory  consists  of 
ivopirts— Tiz.,  the  pumping  station  at  the 
Depotoir  de  la  Villette ;  and  the  works  them- 
mItm,  ntaate  in  the  Forest  of  Bondy. 

Tki  Mwage  is  conveyed  to  Villette  by  the 
tauMsiu;  (ie«  /otsr«  mobiles^  and  emptied  into 
lu|e  tanks,  from  which  the  liquid  part  of  the 
wngs  is  pumped  and  conveyed  through  a 
MBdiiit  OB  one  side  of  the  embankment  of 
tiwCMud  de  rOurcq.  The  solid  portion  is 
•onisjed  in  boats  to  Bondy  along  the  same 
omaL 

(kpUiin  Liernur'8  Pneumatic  Syttem. — It  is 
Mvted  of  the  Liemur  system  that  it  not 
«^  removes  filth,  but  that  it  does  so  in 
neh  a  manner  that  it  is  impossible  for  the 
fBRDi  of  disease  or  noxious  gases  to  escape 
into  the  atmosphere,  and  that  it  also  keeps 
ths  toil  and  subsoil  water  in  a  pure  condition. 

Tbs  system  is  shortly  this.  There  is  a 
■•^wwk  of  5 -inch  cast-iron  socket  pipes 
"ttcMog  into  the  various  streets.  These 
W>  originate  from  a  powerful  air-pump 
*wked  by  steam,  which  tucka  the  sewage  to 
tkt  eentral  manufactory,  where  it  is  immedi- 
•^dy  converted  by  evaporation  into  poudrette. 
contu  drain  pipes  are  laid  above  the  sewers, 
wthat  the  subsoil  water  is  kept  permanently 
•^s  the  sewer. 

^  details  of  the  system  are  as  follows, 
^'•Qng  it  from  the  water-closet  or  privy  to 
ths  fiud  manufactory :  -- 

^s  water-closets  and  privies  are  peculiar ; 
•M  former  are  about  the  size  and  shape  of  an 
^''duary  chamber  utensil,  placed  close  under 
^  Wat.  This  b:uin  is  supplied  automatically 
•Wi  a  quart  only  of  water,  and  by  a  suitable 
^'chanism,  empties  itself,  also  automatically, 
•*o  a  siphon  below.  The  pneumatic  privy 
'*>  no  mechanism  whatever,  it  is  merely  a 
"^  funnel ;  and  the  excreta  fall  into  a 
^^cket  below,  the  pocket  being  one  arm  of  a 
^  bent  tube  or  siphon  pipe,  wliich  is  of 
'itiao  connected  with  the  soil-pipe.  Each 
^el  is  ventilated  by  a  2-inch  pipe,  lead- 
I  to  the  outside  of  the  roof  of  the  house, 
(fished  at  the  top  with  a  Wolpert's  air- 
cker.  The  pocket  itself  is  also  ventilated, 
(i  ihe  ventilating-pipe  has  a  charcoal  filter 
"^ched  to  its  upper  part.  The  pipes  leading 
til  the  water-closet  or  privies  enter  a  main, 
ich  main  is  connected  with  a  tauk ;  the  tank 
Uidemeath  the  pavement,  and  is  a  cast-iron 
^isontal  cylinder  with  spherical  ends.  The 
Ics  are  usually  put  at  the  intersections  of 
■  streets.  There  is  about  one  tank  for  an  area 


varying  from  30  to  50  acres.  Each  tank  has 
as  many  mains  attached  to  it  as  there  are 
streets  in  the  area  which  it  exhausts.  The 
tanks  are  directly  connected  with  the  central 
manufactory  and  air-pump.  Each  of  the 
mains  is  guarded  by  a  stopcock;  the  single 
central  pipe  from  each  tank  going  to  the 
engine  is  also  guarded  by  a  stopcock.  The 
way  in  which  each  of  these  tanks  is  filled  is 
as  follows :  The  engine  maintains  during  the 
day  a  three-quarter  vacuum  in  large  reservoirs 
underneath  the  floor  in  the  manufactory,  and 
also  in  the  central  pipes.  Workmen  are  en< 
gaged  all  day  in  going  from  tank  to  tank; 
first  the  stopcock  of  the  central  pipe  is  opened, 
and  thus  a  communication  being  made  with 
the  air-pump,  a  vacuum  is  caused  in  the  tank; 
now,  any  one  of  the  stopcocks  of  the  mains 
being  opened,  the  whole  of  the  privies  and 
watcr-closots  in  that  street  are  emptied  at 
once  into  the  tank  by  pneumatic  action.  In 
this  way  each  tank  is  treated  in  succession. 
We  must  also  state  that  the  pipes  are  not 
horizontal,  but  consist  of  a  series  of  downward 
lines,  alternated  by  short  vertical  ones  or 
risers. 

From  the  tanks  the  sewage  is  similarly  con- 
veyed to  the  reservoirs  of  the  manufactory. 
The  sewage  is  there  mixed  with  a  little  sul- 
phuric acid  to  prevent  the  formation  of 
ammonia  and  evaporated  down  in  vacuo,  the 
ultimate  product  being  a  dry  powder.  Until 
this  stage  is  reached,  the  sewage  has  no  con- 
nection with  the  external  atmosphere ;  nui- 
sance is  impos»iblo  ;  the  excreta  is  removed, 
and  the  manurial  value  of  the  product  is  high. 

Voolckcr*s  analysis  of  a  sample  is  as  fol- 

lows  : — 

Moisture 8*64 

Organic  matter  (coniaiuiog  nitrogen, 

9-35) 620(J 

Oxide  of  iron  and  alumina              .  8*29 

Phosphoric  acid                .                .  1 76 

Lime 0*86 

Chlorine 0-22 

Sulphuric  acid 6*02 

Alkaline  Baits 8-20 

Silica 205 

100  00 
Value,  £8,  lOs.  per  ton. 

Liernur's  system  is  in  use  at  Amsterdam, 
Leyden,  Drodrecht,  and  a  few  other  places. 
The  original  cost  at  Amsterdam  appears  to 
have  been  about  £2,  lOs.  per  inhabitain.  It 
is  said  to  have  succeeded  admirably  wherever 
it  has  been  tried,  and  even  the  financial  re- 
sults are  good.  The  waste-water  fi-om  manu- 
factories is  not  allowed  to  enter  into  the 
system. 

(b.)  Precipitation  Procetses — Preeipitatiim 
hy  Lime,  —  This  operation  is  exceedingly 
Kimple,  and  has  been  carried  out  upon  an  ex- 
tensive scale  at  Tottenham,  Blackburn,  and 
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Leicester.  It  consists  in  mixing  with  the 
sewage  aa  it  arrives  at  the  works  a  Certain 
proportion  of  milk  of  lime,  and  agitating  it 
by  appropriate  machinery.  A  copious  precipi- 
tate of  highly  putrcscible  mud  takes  place, 
and  the  effluent  liquid  flows  off  in  a  some- 
what milky  condition.  But  it  appears  to 
have  failed  in  purifying  the  sewage  so  m  to 
allow  it  to  flow  into  a  river,  and  also  in  a 
commercial  sense. 

SUlar's  Pi'oceM  {A  B  C). — This  is  a  preci- 
pitation process  by  means  of  alum,  blood,  clay, 
&c.     The  proportions  for  ordinary  sewage  is — 

Purto. 

Alum 600 

Blood 1 

Clay 1900 

Magnesia 5 

Manganate  of  potash         ...  10 

Burnt  clay 25 

Chloride  of  sodium     ....  10 

Animal  charcoal         ....  15 

Vegetable  charcoal    ....  20 

Magucsian  limestone         ...  2 

The  ABO  process  is  generally  pronounced 
to  be  a  failure. 

UolderCs  Process  consists  in  precipitating 
and  deodorising  the  sewage  by  means  of  lime, 
common  coal-dust,  and  sulphate  of  iron.  The 
manure  is  said  to  be  worthless,  and  much  of 
the  putrescible  organic  matters  pass  into  solu- 
tion. A  treatment  with  crude  sulphate  of 
alumina  and  subsequent  filtration  through 
coke  is  carried  out  at  Stroud.  The  value  of 
the  deposit  obtained  is  said  to  be  30s.  a  ton, 
but  the  effluent  water  is  too  impure  to  be  dis- 
charged into  a  stream. 

Blyth^s  Process  was  based  upon  the  idea, 
that  on  the  addition  of  a  salt  of  magnesia  and 
some  superphosphate  of  lime,  the  triple  phos- 
phate of  magnesia,  ammonia,  and  water  would 
be  thrown  down  in  an  insoluble  condition,  but 
it  was  overlooked  that  the  salt  mentioned  is 
perfectly  soluble  in  a  water  containing  com- 
mon salt. 

The  Phosphate  Procefs^  proposed  by  Messrs. 
Forbes  &;  Price,  consists  in  adding  to  the 
sewage  a  solution  of  native  phosphate  of 
alumina.  The  resulting  manure  has  been 
estimated  by  Dr.  Voelcker  at  £7,  7s.  \yeT  ton. 
The  precipitation  is  declared  to  be  only  a  pre- 
liminary step  to  irrigation. 

HUVs  Process  J  as  carried  on  at  "Wimbledon, 
preci^tates  sewage  by  lime  and  tar.  The 
effluent  water  is  filtered  through  charcoal. 
The  expenses  of  the  process  are  small. 

Whitbread's  Process  consists  in  adding  to 
the  sewage  a  mixture  containing  two  equi- 
valents of  dicalcic  phosphate,  one  of  mono- 
calcic  phosphate,  and  a  little  milk  of  lime. 
The  resulting  precipitation  was  found  to  be 
very  rapid,  and  the  supernatant  fluid  clear 
and  inoftQnu.^e.     ^uv^ii^*^  Tf^\>\AT«  ^«t% 


completely  removed,  and  the  organii 
neu-ly  so.  The  manure  contains  t 
able  amount  of  lime  phosphate  and  3 
of  ammonia.  The  effluent  fluid  cont 
phoric  acid  and  ammonia,  and  ms] 
for  irrigation. 

Carbon  FiUreUion,  cr  Wearers  Prw 
sewage  is  filtered  in  underground  1 
passes  first  through  ashes  and  the 
vegetable  charcoal,  lastly  through 
filtering  cloth.  The  effluent  wate 
rather  impure. 

General  Scott's  Processes.— Gent 
treated  the  sewage  with  a  conaidei 
ture  of  lime  and  clay,  and  burnt  tb 
tate  in  kilns,  and  thus  made  a  a 
cement.  The  same  gentleman  alio 
a  patent  in  1873  for  a  process  whic 
shortly  describes:  ** Instead  of  ( 
into  charcoal  as  heretofore  the  sol 
deposited  from  sewage  by  precipiti 
lime,  or  lime  and  clay,  I  subject 
temi>erature  only  sufficiently  high 
pose  their  organic  matters,  and  »>  fa 
only  partially  char  them,  so  as  to  < 
them  compounds  of  a  tarry  naton 
completely  to  expel  such  compou 
done  in  the  preparations  of  charcoal 
deposits  thus  treated  exercise  a  r 
effect  in  destroying  the  noxioof 
putrescent  compounds,  and  they  mi 
with  great  advantage  in  deodorising 
and  rendering  it  innocuous." 

Manden  <{?  Collins'  Process.^ 
wa.s  taken  out  by  Marsden  &  CoUim 
in  July  1873  for  a  precipitation  proe 
they  thus  si>ecify :  **  Our  invention 
subjecting  sewage-water  to  the  tcti 
tain  agents,  by  which  the  solid  and 
portion  is  precipitated  to  be  conv 
manure,  and  the  water  is  cleared  so 
to  run  off.  The  agents  we  emploj 
coal-ashes,  or  other  refuse  of  coal,  an 
or  carbon,  combined  with  a  sali 
potash,  iron,  manganese,  or  the  like 

Monasfy's  Process. — A  patent  tak 
Eugene  Monasty  in  May  1873.  Ao 
the  specification,  sewage  is  treated  w 
or  sulphate  of  lime,  tar,  wood— chare 
phosphate  of  magnesia,  phosphate  <x 
of  iron,  ammonia,  sulphur,  saltpel 
I>horic  acid,  and  nitrate  of  soda. 

Hughan^s  Process. — Another  pat 
out  in  the  same  year  by  W.  H.  1 
Lancaster,  treats  sewage,  nightsoi 
employing  materials  such  as  peat,  t 
dust,  coal,  coke,  sea-weed  or  other 
matters,  and  also  domestic,  town, 
other  refuse  or  sweepings  or  ashe 
junction  with  clay,  sand,  Portland 
,  cement,  magnesia   or   magncsian  1 
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mixtures  of  two  or  more  of  the  same, 
rthat  the  resulting  combinfttion,  after 
been  submitted  to  a  carbonising  pro- 
aU  form  what  is  termed  a  cement  or 
led  product. 

nent  with  Chlorides  of  Aluminuniy 

c— Mr.  Rich  has  patented  a  process 

treatment  of  aluminous  schist  with 

oas  acid  gas,  air,  and  steam ;  and  by 

ent  lixiviation,  the  production  of  a 

(mtainingthe  sulphates  of  aluminum, 

d  magnesium.     Under  another  patent 

I  the  liquor  thus  produced  with  chlo- 

lodium,  and  separates  sulphate   of 

By  using  a  proper  proportion  of 

chloride,    a    concentrated    solution 

,  containing  the  chlorides  of  alum- 

OD,  and  magnesium.    This  liquid  may 

for  treating  sewage,  or  it  may  be  first 

with  a  proportion   of   the  original 

t  %6  convert  the  magnesium  chloride 

>hate,  which  may  be  crystallised  out, 

concentrated  solution   of  aluminum 

I  chlorides  used  for  sewage  purposes. 

are  yet  other  processes,  such  as  treat- 

ith  perchloride  of  iron   alone,  with 

of  iron,  with  carbolates  of  lime  and 

s,  kc.     Of  these  the  perchloride  of 

i  precipitant  would  appear  to  be  the 

turn  and  Filtration. —  Direct  intcr- 
iirigation,  where  possible,  and  where 
not  create  a  nuisance,  is  without 
ne  of  the  best  and  most  profitable 
of  dealing  with  sewage ;  but  where 
fried  to  a  place  by  open  conduits, 
up  in  a  foul  cesspit,  only  to  be  let 
ionally,  or  where  a  farm  is  converted 
U-drained  ground  into  a  loathsome 
by  simply  observing  no  relation  be- 
e  amount  of  land  and  the  quantity  of 
onder  such  circumstances  it  is  the 
ithod  of  dealing  with  sewage  possible. 
ion  is  employed  with  two  distinct 
which  ought  to  be  combined— viz., 
is  to  apply  the  sewage  for  the  pur- 
agriculture,  and  the  second  merely  to 
9  sewage  through  earth,  so  that  the 
water  may  be  so  deodorised  and 
that  it  may  be  allowed  to  enter  a 
irse. 

can  be  no  doubt  of  the  purifying 
\  earth,  and  that  sewage  percolating 
sarth,  provided  there  is  a  proper  ratio 
the  volume  of  the  sewage  and  the 
le  earth,  may  be  entirely  deprived  of 
enous  and  putrescent  matters, 
wr  Way,  in  his  evidence  before  the 
'ommittee  on  the  Sewage  of  Towns, 
[n  soils  there  resides  a  power,  which 
y  to  my  examinations  I  believe  was 


not  recognised,  to  separate  from  liquids  con- 
taining manure— containing  ammonia,  for 
instance,  and  potash,  and  phosphoric  acid,  and 
magnesia,  that  is  to  say,  all  the  important  ele- 
ments  of  manure — ^these  elements,  to  separate 
them  from  water,  not  by  mere  filtration,  be- 
cause these  things  would  pass  through  a  filter, 
but  by  the  peculiar  chemical  attraction  pos- 
sessed by  the  ingredients  of  a  fertile  soil  for 
these  liquids;  so  that  if  we  were  passing  a  liquid 
containing  manurial  matters  through  a  given 
quantity  of  soil,  the  water  would  pass  through 
and  these  matters  would  be  retained  and  fixed 
in  the  soil.  I  look  upon  this  as  a  great  ar- 
rangement and  provision  of  nature  for  the 
preservation  of  manuring  principles  from  being 
washed  out  of  the  soil  by  rains." 

The  Boyal  Commissioners  thus  strongly 
express  themselves  in  favour  of  sewage 
irrigation :  **  We  are  therefore  justified  in 
recommending  irrigation  as  a  safe  as  well  as 
profitable  and  efficient  method  of  cleansing 
town  sewage.  Both  safety  and  efficiency, 
however,  of  course  depend  upon  the  proper 
performance  of  the  work ;  the  profits  of  the 
process  also  hinge  on  this.'* 

In  order  that  the  process  may  be  carried 
out  satisfactorily,  it  is  necessary — 

1.  That  the  acreage  be  sufficient.  Tliis  will 
depend  in  great  measure  on  the  looseness  or 
porosity  of  the  soil. 

2.  The  land  to  be  irrigated  must  be  drained, 
and  stiff  clayey  soils  broken  up  and  mixed 
with  ashes,  sand,  or  lime. 

3.  The  surface  must  be  irrigated  on  the 
intermittent  system,  to  ensure  sufficient  aera- 
tion of  the  soil. 

4.  The  ground  should  be  laid  out  in  broad 
ridges  and  furrows,  the  sewage  being  con- 
veyed along  the  tops  of  the  ridges  in  open 
carriers,  and  made  to  flow  gently  down  the 
slopes  by  inserting  temporary  sluices  in  regu- 
lar succession  and  at  regular  intervals.  At 
Breton's  Farm,  near  Romford,  rented  by  Mr. 
Hope,  the  breadth  of  the  ridge  is  30  feet, 
giving  a  slope  of  15  feet  on  either  side  of  the 
carriers. 

6.  There  must  be  a  rotation  of  crops,  such 
as  ryegrass,  peas,  maize,  different  roots, 
cabbages,  &c. 

6.  The  sewage  should  be  delivered  in  a 
fresh  state,  and  freed  from  the  greater  por- 
tion of  its  suspended  matters  by  jirecipita- 
tion,  filtration,  or  screening. 

We  will  now  examine  a  few  of  the  results  of 
irrigation. 

In  very  small  towns,  and  in  those  villages 
where  sewers  exist,  the  most  common  method 
is  to  place  the  outfall  of  their  sewers  in  a 
field  and  distribute  it  either  continuously  over 
it,  or  have  a  catchpit  from  which  they  let  it 


£647.  A  MviLge  fura  reeeiring  300,000  gU- 
loni  &  dn;  from  Bulbar;  producai  good  craju 
at  mangaldi,  ryagrui,  bo. 

In  Edinburgh,  ssirftge  irrigatloii  (aocorditig 
to  Mr.  Miller,  the  proprietoT  of  Creigentinny 
MeadoTi)  bu  been  going  on  for  the  lut200 
jsiin.  Tha  incretue  io  the  value  of  tbe  l*ud 
U  remirkable.  "The  land  which  tormarly 
let  >,t  from  40s.  to  £6  pet  Scotch  sore  is 
now  let  annuallr  from  £30  to  £40 ;  and  poor 
■U11I7  land  on  the  aea-ibore,  which  might  be 
worth  2>.  6d.  par  acre,  leta  at  an  anoual  cent 
of  from  £15  to  £20." 

Irrigntiun  lystcmi  are  carried  oat  at  Milan, 
Wflltord,  Carlisle,  Warwiofc,  Worthing,  Coi- 
ned Hatch,  and  man;  other  large  towiu  with 
lomewhat  similar  results. 

DtnenvxirJ  InttrmUUnt  FiltTation.~W\ttm 
towns  can  obtain  and  prepare  land  favour- 
»bly  situated  for  this  Idnd  of  irrigation,  there 
can  hardlj  be  a  better  or  more  snccGssful 

pi... 

Tha  conditions  neoessary  for  sucoeu  are — 
"  1.  The  soil  of  the  land  to  be  used  must  be 
poroas.  2.  A  main  efflueot  drain,  which 
must  not  be  less  than  6  feat  from  the  surface, 
must  be  provided.  3.  Tha  surface  of  the  soil 
to  be  ao  inclined  aa  to  permit  the  sewage 
stream  to  flow  over  the  whole  land.  4.  The 
Gltering  area  shuuld  be  divided  into  four  equal 
parts,  each  part  to  bs  irrigated  «>th  tha  sew- 
age for  six  houra,  and  then  an  interval  of 
elgbteen  honn  to  elapae  before  a  second  irri- 
gation takes  place ;  each  of  the  four  parts 
vronld  thUB  be  used  for  six  hours  out  of  the 


seeds  sown  ;  the  111 
in  the  direotioB  of 
the  raised  margta  < 
deliTeringcanlan  • 
slightlj  deprsessd.  '. 
from  the  eonduiti  h 
and  aa  it  oierllowa 
gently  into  and  ah 
the  lowest  and  mod 
Tbe  sewage  oontini 
six  hours ;  then  inl 
houn  take*  plaa* 
thorongbly  clurgtd ' 
The  water  pereokt 
earth,  and  reaokaa 
conre;  it  to  the  nal 
"  The  result  of  ' 
sewage,  by  downwH 
may  be  seen  in  tarn 
taken  from  tha  ontfa 
water  is  bright,  p«i 
smeU,  and  taitea  0 
may  safely  be  drvnl 
workmen  employed 
process  of  irrigatiiHi 
loU  quickly  ala 
>  it ;  ic  fact,  in 

observer  would  t»y 
been  wetted  for  d 
ID  unpleasant 
.be  health  of  tha  ) 


«  kdoptod  in  the  fUtntion  areu.  of 
:  tW  wwaga  itrcun,  flawiog  om  each 
nrd  of  aurtace,  to  percoUt«  through 
yardi  of  loil,  and  thence  to  paai 
)  eDai,  haa  bean  futhfullf  curled 
i  the  mmlta,  in  erery  point  of  view, 
>n  u  utiifactor;  u  Uio»  afforiled  b]r 


"Id  addition  to  tbeiB  S5  aarei,  160  aorei  of 
the  Uuda  token  ncdec  tha  povert  of  the  Act 
of  Parliament  are  now  beisg  prepared  ai  irri- 
gation landi ;  thui  with  the  20  aorei  of  fil- 
teting  areu,  235  acrei  of  land  will  eTentnally 
be  used  for  the  noeption  and  ntUiaation  of 
the  strained  sewage  of  at>out  40,000  penona." 

The  chemical  thuIU  ate  as  foUowa :— 


lUscira  of  AuALTsis  eipteued  Id  Part,  pec  100,000  (Dr.  Ed.  Fwnkland). 
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leif  £<tWe£— DpoQ  10  acres  of  the 
ipand  according  to  Hr  Buluy  Den- 
■lu,  cabbagea  were  planted  uid  man- 
iwn  in    Jane    IBTl.      On    the    30th 

MTentj-seven  days  after  the  oom- 
ent  of  planting,  Ac,  part  of  the  crop 
red  for  aale  by  auction,  and  rselieed 
.  per  acre.  In  the  present  year  the 
f  tha  20  acres  are  under  crop«,  I 
en  iofonned  by  one  turveyor  that 
me  of  the  diTiiiooi  planted  with 
',  tha  average  grosi  return  will  be 
ui«.  A  small  plot,  on  which  brand 
*  being  grown,  has  been  sold  for  £40 
On  the  66  acres  of  irrigated  land 
e  are  more  productive.  Italian  lye- 
1  yield  five  crops  this  senson.  averae- 
ini  an  acre,  and  yielding  a  net  profit 
an  acre.     A  plot  of   cabbages  <48 

planted  in  October  has  yielded  a 
m  areraging  £43  an  acre.  A  plot  of 
u  lately  beea  sold  at  the  rate  of  £64 

ml  BetTiUi. — Theio  may  be  euDunar- 
the  words  of  the  Riven  Pollution 
liooen,  hktely  presBnted  to  Parlia- 
Hm  aiperiince  of  thete  filter  bedi 


at  Merthyr  haa  made  plain  what  tha  experi- 
ment! in  OKI  laboratory  had  praTionaly 
established.  Towns  can  oleanse  their  sewage 
within  a  much  less  quantity  of  land  than  any 
experience  hitherto  had  might  lead  them  to 
expect.  Sewage  irrigation  (in  which  the 
quantity  of  land  thus  used  bears  a  large 
proportion  to  the  volume  of  tbe  sewage 
cleansed)  offera  the  great  advantage  of  ft 
remunerative  return.  lotermittent  filtration 
(in  which  the  qusutity  of  land  employed 
l>ears  a  very  much  smaller  proportion  to  the 
Tolame  of  aewage  to  be  cleansed)  may  alio 
now  be  confidently  acceptaf  as  a  lufBcient 
remedy  for  the  sewage  nuisance.  These 
two  methodi  are  essentially  one,  wherever 
thorough  drainage  accompaniei— as  it  always 
should — the  extensive  form  of  irrigation,  and 
they  are  the  only  methodi  which  are  per- 
fectly trustworthy  for  the  abatement  of  tbi» 
sewage  nuisance.' 

"In  summariiing  these  remarks,  I  would 
lay  before  you  tha  following  propositions  a* 
conveying  my  notions  of  a  perfect  system  for 
the  disposal  and  atiUsaUoa  of  eiccelA :  1. 
In  order  to  diminish  and  limit  to  the  smallest 
fossihle  degree  the  obetnissl  action  which 
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resalts  when  human  or  animal  excretions  are 
dissolved  in  water,  the  transmission  and  de- 
livery of  the  sewage-water  on  the  land  pre- 
pared for  its  reception  should  be  effected  in 
the  shortest  possible  time.  By  moans  of  the 
system  of  sewers  and  drains  planned  and 
formed  by  our  town  surveyor,  the  time 
occupied  by  the  water  in  passing  from  the 
furthest  point  (5  miles)  of  the  system  to 
Hie  filtering  areas  does  not  exceed  two  hours. 
2.  The  sewage- water  should  be  delivered  on 
the  land  in  such  a  state  that  the  rootlets  cf 
plants  can  at  once  absorb  and  assimilate  it. 
In  our  old  botanical  studies  you  will  remem- 
ber that  wo  were  tiiught  that  each  rootlet  of 
a  plant,  formed  of  cellular  tissue,  was  closed 
at  its  extremity — that  is,  was  covered  as  the 
l)npill»  of  the  tongue  are  by  mucous  mem- 
brane, or  as  the  end  of  tlie  finger  is  covered 
bj  the  skin.  We  were  also  taught  that  the 
fluids  on  which  plants  live  were  absorbed 
through  the  substance  of  that  covering  tissue, 
hence  it  was  only  that  which  was  dissolved 
in  water  that  the  rootlet  could  take  up.  3. 
I  hold  that  no  attempt  should  be  made  to 
precipitate  from  the  sewage-water  any  of  the 
fertilfsing  materials  it  holds  in  solution,  for 
as  sewage-water  does  not  hold  in  solution 
more  of  these  fertilising  matters  than  the 
earth  can  store,  or  the  rootlets  of  a  plant 
absorb,  so  to  precipitate  therefrom  any  of  the 
dissolved  matter  is  a  waste  of  the  fertilising 
material.  4.  All  insoluble  matters  floating  in 
the  stream  should  be  removed  by  mechanical 
means.  The  extractor  invented  by  Mr.  Bald- 
win Latham  seems  well  fitted  for  the  purpose. 
5.  All  fertilising  matters,  as  yet  undissolved, 
suspended  in  the  stream,  should  be  removed 
by  proper  filters,  and  then  treated  by  such 
chemical  and  mechanical  means  as  may  tend 
to  render  them  soluble.  The  filter  formed 
by  Mr.  Uarpur,  and  in  use  at  the  filtering 
areas,  with  the  addition  of  the  layer  of  sand, 
which  comes  down  with  the  stream,  fulfils 
the  first  of  these  requirements  well.  The 
second  is  a  desideratum.  6.  The  sewage- water 
thus  freed  from  insoluble  matters,  and  from 
soluble  matters  as  yet  undissolved,  being 
passed  on  to  lands,  prepared  according  to  the 
principle  suggested  by  Dr.  Edward  Frank- 
land,  and  carried  out  according  to  the  scheme 
of  Mr.  J.  Bailey  Denton,  should  so  pass  on  to, 
through,  and  out  of  the  soil,  as  to  leave  no  scum 
on  the  surface  of  the  soil,  nor  any  polluting 
substance  in  the  efl3uent  water." — {Op.  cit.) 

Mr.  Bailey  Denton  has  recently  greatly 
improved  filtration  and  irrigation  processes 
by  constructing  an  apparatus  which  he  calls 
*'the  automatic  sewage-meter."  It  would 
appear  to  h%  suitable  in  a  great  variety  of 
casea.    It  it  t\i\iA  de«ci\\>«^\~ 


**  The  object  of  this  patent  is  to  r^oUte 
the  quantity  of  sewage  delivered  to  land  for 
either  irrigation  or   intermittent  filtntioo, 
independently  of  the  flow  or  the  deliTeiy, 
which,   as  already  pointed  out,  may  be  ex- 
tremely variable,  and  so  little  at  times  thit 
it  would  be  absorbed  within  a  few  yardi  of 
the    sewer -mouth.     For   this   purpose  tb« 
sewage,  as  It  is  discharged  from  the  ton, 
village,  or  mansion — whether  in  a  dribble  or 
in  a  copious  stream — is  allowed  to  dow  into 
a  tank    called    Uhe    meter -tank,*  of  satk 
capacity  that  when  it  is  full  it  holds  the 
precise  quantity  which  it  is  desired  to  deliw 
to  a  given  area  of  land  at  one  time.   This 
tank  is  provided  with  a  siphon  outlet,  wbidi 
comes  into  action  automatically  as  sooo  a^the 
collected  liquid  rises  to  a  given  level   ^"bea 
this  is  the  case,  the  contents  flow  out  of  tbe 
tank  by  the  siphon  until  the  level  of  the 
liquid  in  the  tank  sinks  down  to  the  islet  or 
inner  mouth  of  the  siphon,  when,  air  bdcf 
admitted,  the  discharge  ceases.    The  taak 
will  then  again  fill,  slowly  or  quickly,  accord- 
ing to  the  rate  of  influx,  when  the  disdurfi 
will  be  repeated,  and  the  liquid  applied  to 
the  same  land  (after  the  interim  of  time 
required  to  refill  the  tank),  or  to  other  «?»» 
or  beds  as  may  be  desired;  and  this  automatic 
action  will  iake  place  during  the  night,  wk« 
there  will  be  no  one  to  guide  thedelinij* 
if  the  channels  are  prepared  to  recei«it, 
with  the  same  effect  as  during  tbe  day,  vi>» 
there  maybe  attendants  at  hand.   Bet*** 
the  mouth  of  the  sewer  (H  in  fig*.  <5  *" 
80)  from  the  lown,  village,  or  mansion,  id 
the  *  meter-tank,*  there  are  two  chambea 
the  first  (C),  called  the  * sluice-chMDhcr," 
which  are  as  many  outlet  pipes  with  ilu* 
attached    as    there    are    meter -tanb.  V 
which  the  sewage  can  be  let  into  <»•  ' 
other  of  the  meter -tanks  as  desired;  ** 
in  this  sluice  -  chamber  there  is  also  fii»  *     . 
storm    overflow    (G),    which    at  tima  «     1 
great  downfalls  of  rain  will  dispose  d  «>l 
surplus    liquid   the   meter  •  tank   wiH  "J* 
take.    The  other  chamber  (B)  b  cslW  * 
*  straining-chamber,*  the  object  of  whiA» 
to  intercept,  separate,  and  retain  the  <f^ 
particles,  and  allow  the  remainder Ia  fiW* 
way  into  the  meter-tank  (A)  through  •^J'*! 
grating,  with  coarse  filtering  "^^^'^^^IJJ 
between  to  help  the  straining.   If  itbef*** 
desired  to  clarify  the  liquid  by  separ»ti»«* 
finer  solid  matter  held  in  suspension  froo* 
liquid  before  it  is  discharged  by  the  siffc* 
the  tank  may  be  deepened  below  tht  i»** 
or  inner  mouth  of    the    siphcw,   *>  ^ 
afford  suflScient  space  to  hold  any  de«'*^ 
quantity  of  the  deponted  matter ;  and  *J 
may  be  readily  consolidated  for  remonl  V 
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M  meuti,  moh  u  mikiog  \  false  floor,  1  tieatment.  In  the  uicompanjing  drawinsa 
rwlieh  filtering  mmteiul  mij  be  pkced,  oE  the  tanlu  it  will  be  seen  thnt  there  it  no 
ttnuch  which  U17  liquid  detained  with  apeaial  proviiion  made  for  the  depoaitien  of 
tepuiled  matter  maj  be  dnined  away  the  flner  Bolid  matter  below  the  liphDn ;  but 
■  well  or  ciitern,  from  whioh  it  may  thii  doicription  will  suffice  to  explain  how  it 
UMd  ind^added  to  the  *ewago  ohder  1  can  be  dooe.    In  small  cam;  however,  Uu* 


«  umeoeuary.  Any  daiKnition  then 
I  pUoe  may  b*  wuhed  or  fluihed  out  aa 
an  reqnirea  through  a  pip«>  and  will 

oe  dti^TaiDS  are  reprodoced  from  HorUa'i 


find  iti  wny  with  the  liquid  lewage  from  the 
meter-tank  on  to  the  land  to  be  dug  or 
ploughed  in. 

"  It  will  be  nndentood  from  thii  deicrjption 
that  Bs  often  ai  the  sewage  is  diieharged  from 
the  meter-tank  by  the  liphoii,  it  flowi  by  tb» 
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delirering  eooJoit  to  tbe  precise  area  intended 
to  reeetre  it,  and  that  to  aecnre  this  automatic 
•errice  daring  the  night,  if  the  meter-tank 
ahonld  filL  it  is  oolr  neoeasarj  that  the  atten- 
dant, before  leaving  in  the  evening,  should 
place  the  stop*  in  the  carriers  and  in  the 
farrows,  to  enrare  as  even  a  deliverj  and  dis- 
tribadon  in  the  dark  as  in  the  broad  daylight. 
The  sewage  collected  in  the  meter-tank  (which 
ipay  have  taken  many  hoars  to  fill)  will  often 
be  discharged  in  a  oomparatirelj  few  minutes, 
bat  the  rate  of  discharge  may  be  controlled 
by  regulating  the  size  of  the  siphon,  or  by  a 
tap  in  the  outfall  limb  of  the  siphon,  so  as  to 
delirer  just  the  quantity  required  to  ensure 
even  distribution  under  every  variety  of  cir- 
cumstances. 

**From  this  explanation  it  will  be  seen  that 
several  of  the  difficulties  attending  the  dis- 
posal of  the  sewage  of  small  communities  may 
be  overcome  by  the  use  of  the  sewage-meter, 
and  the  expenses  reduced  by  its  adoption; 
and  that  as  intermittency  of  application  is 
essentially  and  necessarily  the  basis  of  action, 
a  comparatively  small  quantity  of  land  will 
suffice,  though  tbe  facility  with  which  the 
sewage  may  be  turned  from  one  plot  of  land 
to  another,  or  from  one  crop  to  another,  must 
be  as  favourable  to  irrigation  when  it  is 
intended  to  economise  the  sewage,  as  to 
filtration,  where  tbe  object  is  to  economise 
land. 

**  In  villages  of  400  inhabitants,  discharging 
5000  gallons  of  sewage  daily,  one  tank  to  hold 
1250  gallons,  with  2  or  3  acres  of  land  to 
receive  the  sewage,  will  be  an  ample  pro- 
vision. The  dimensions  of  the  tank  might  be 
10  feet  by  5  feet,  and  4  feet  deep,  or  an  equi- 
valent. 

'*  For  isolated  mansions  smaller  tanks  and 
less  land  will  of  coarse  suffice  to  secure  to 
the  occupiers  freedom  from  those  evils  which 
attend  the  present  arrangement  of  leaky  cess- 
pools with  excrement-sodden  soil  surrounding 
their  dwellings. 

"  In  addition  to  the  advantages  already  de- 
scribed, the  following  objects  are  secured  in 
the  automatic  sewage-meter : — 

1.  Economy  in  construction  and  first  cost. 

2.  Economy  in  space  occupied  by  the 
meter-tanks,  compared  with  the  ordinary  de- 
positing and  filtering  tanks. 

"  3.  Economy  in  labour  and  supervision ; 
the  whole  of  the  arrangements  being  self-act- 
ing, and  not  requiring  either  special  attention, 
skilled  labour,  or  night  control. 

'*4.  Economy  in  maintenance,  there  being 
no  moving  parts  in  the  automatic  apparatus. 
^^fMMyptnce  from  nuisance  —  the  liquid 
Jr^^^^tlf^  drawn  off  frequently  in  prede- 
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tresoent  matter  being  covered  with  fresh 
liquid  sewage  as  it  comes  into  the  meter 
daily." 

4.  Summary  of  tht  Methods  ofdealagtii^ 
Sewage : — 

(1.)  Places  of  deposit— such  as  privia,oid- 
pits,  eesspools  —  unless  made  of  abfolntdr 
water-tight  materials,  hermetically  lealed,  d 
small  sixe,  and  frequently  emptied,  are  a  peit 
nuisance  and  productive  of  injury  to  hetlti 
(2.)  Dry -earth  systems  are  not  suitable  for 
towns,  or  for  ignorant  people;  tiie  nstem 
works  excellently  in  the  few  places  when 
there  is  proper  control. 

(3.)  For  towns.  Captain  liemor's  pneoDtttie 
system  is  most  decidedly  the  beat  oti  the  Bon 
of  health ;  but  the  water-carriage  system  htT* 
ing  been  long  used  in  large  towns,  and  prored 
fairly  efficient,  it  will  probably  be  some  tine 
before  this  excellent  process  bcwooies  commoa. 
(4. )  Of  the  different  manufacturing  procewi 
by  which  it  is  attempted— by  predpitfttioe, 
carbonisation,  and  other  means— to  make  an 
artificial  manure,  or  other  marketable  po* 
duct,  we  can  only  say  that  all  such  proeeMH 
being  commercial  must  be  judged  of  bj  tiidr 
commercial  value.  £xx>eriments  of  this  kisi 
belong  to  capitalists  rather  than  to  naitiiy 
authorities  or  local  boards.  There  ia,  howem^ 
no  doubt  that  some  of  the  processes  d«eriM 
may  eventually  become  of  great  value,  u  tkf 
are  now  under  trial  in  many  placet,  asd  a 
few  years  will  give  the  money  and  bealA 
results. 

(5. )  Irrigation  and  filtration  have  been  pfoni 
incontestably  both  safe  and  profitable,  pra* 
vided  these  methods  are  carried  oat  in  a  pn- 
per  manner.    We  may  say  that : 

**  (a. )  By  careful  and  well-conducted  aenf^ 
irrigation,  especially  with  the  applicatiM  i^ 
moderate  quantities  per  acre,  the  purifieitioi 
of  the  whole  liquid  refuse  of  a  town  is  podi* 
cally  perfect,  and  has  been  ensurod  in  <■■ 
where  it  was  not  at  all  the  object  of  tta 
agriculturist ;  and  that  it  is  the  only  proo« 
known  by  which  that  purification  cu  !• 
effected  on  a  large  or  tfmall  scale. 

*'(&.)  That  perfectly  worthless  land-Uov. 
ing  sea-sand,  for  instance— can  be  made  n  ttii 
way  to  support  large  and  valuable  crops. 

'*  (e.)  That  the  quantity  per  acre  of  iB 
crops  obtained  from  even  the  best  bai  ii 
enormoualy  increased. 

*'  {<L)  That  it  reduces  to  a  great  ezieft 
or  renders  entirely  unnecessary,  the  s^ 
amount  of  artificial  manures  of  aO  hial^ 
by  suppljring  a  manure  especially  ad^tei 
from  its  complex  eonatitntimi,  for  tbe  unn^ 
ment  of  crops,  supplying  it,  moreoTer,  is  * 
state  of  solution — that  ii  to  say,  in  the  ■•< 
readily  absorbable  oondition,  and  lajpp^*^ 
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le  time  that  most  neceinarj  aid  to 
on,  water,  which  often  eonverta  what 
therwiae  have  been  a  very  heavy  losa 
iry  handaome  profit, 
^niat  by  it  the  farmer  ia  rendered 
independent  of  drought,  so  that  he 
practically  certain  of  his  crops,  and, 
ir,  be  able  to  transplant  them  as  much 


That,  with  all  these  advantages,  it  is 
ler  that  it  has  been  found  to  pay ;  and 
management  is  more  thoroughly  under- 
will  doubtless  be  found  to  be  a  valuable 
'income  to  towns.  **— {CoRFiELD'sTreat- 
d  Utilisation  of  Sewage,  2d  edit.) 
hemical  aspects  of  the  different  pro- 
re  summarised  by  Dr.  Frankland  in 
iwing  table : — 


Avwrac*  Pvnentaoe 
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of  Proecak 

Oriranio  Pol- 

Intion  r»- 

morad. 

Onomie 

Organic 

Garboo. 

Nltxograu 

processes — 

ralk     ... 
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00-0 
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34 

6  0 

69-6 

e  result   .    . 
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866 

89  8 
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BUU      .     .     . 

60-7 

65-5 

100-0 

resolt  .    .    . 

0-6 

12-4 

100  0 

« result   .     . 
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48-7. 

100-0 

lintermittent 

tion— 

rait     .    .    . 

88-5 

»7-5 

100-0 

result  .    .    . 

82-8 

43-7 

100  0 

eresnlt  .    . 

72-8 

87-6 

100  0 

i_ 

mlt     .    .    . 

918 

97-4 

100-0 

result  .    .    . 

42-7 

441 

84-9 

eresnlt  . 

6S-6 

81-7 

97  7 

lue  of  Sewage. — The  sum  of  6s.  8d.  is 
Mlt  value  that  has  been  assigned  to  the 
ixereta  of  one  individual,  so  that  some 
f  be  obtained  from  this  of  the  value  of 
age  from  any  town  by  calculation  of 
iber  of  inhabitants,  and  an  analysis  of 
samples.  The  variable  dilution  un- 
ely  renders  results  obtained  in  this 
tremely  unsatisfactory.  The  chief 
xa  of  -nJue  in  sewage  are  those  which 
•  value  to  guano— viz.,  the  nitrogenous 
,  the  phosphoric  acid,  and  the  salts  of 

The  value  given  by  the  Rivers  Pol- 
^ommiasioners  ia  as  follows  :  "  The 
ralue  of  these  constituents  dissolved 
ons  of  average  sewage  is  about  ISs., 
he  tuspended  matters  contain  only 
t.  worth  of  them— that  is  to  say,  that 

of  average  sewage  are  worth  17s.,  or 
La  ton." 

B  have  estimated  1250  tons  of  liquid 
IS  equivalent  to  1  ton  of  guano.  Ac- 
to  thia  estimate,  the  total  amount  of 
on  the  north  side  of  the  metropolis 


—viz.,  36,967,286,300  gallons  yearly,  or 
168,033,115  tons— equals  in  value  134,426 
tons  of  ordinary  guano. 

The  total  annual  amount  of  London  sewage, 
according  to  Baron  Liebig  and  Mr.  £llis*s 
estimate,  is  266,000,000  tons;  this,  at  Id. 
a  ton,  equals  £l,108,a33,  Os.  8d.  Baron 
Liebig  indeed  gave  the  very  high  and  impro- 
bable estimate  of  its  total  value  as  £4,081,430 
sterling.  Hoffman  and  Wit^s  estimate  is  mosi 
likely  as  near  the  truth  as  any.  They  esti- 
mated the  metropolitan  sewage,  without  rain- 
fall, to  be  95,000,000  gallons  daUy,  or  about 
158,000,000  tons*  per  annum,  and  worth 
£1,385,450  yearly.  Such  figures  speak  for 
themselves,  and  are  a  strong  argument  against 
waste.  At  the  same  time  it  must  be  remem- 
bered that  the  amount  of  worthless  stuff  in 
sewage  is  excessive,  and  brings  to  mind  Pro- 
fessor Way's  remark :  "  I  say  that  if  a  man 
owes  me  the  value  of  an  ounce  of  gold  (£4, 15s. ), 
and  if  he  conies  and  gives  me  a  ton  of  quartz 
and  says,  *  There  is  an  ounce  of  gold  in  this 
ton  of  quartz,'  it  is  not  pajring  me.  That  ia 
precisely  the  condition  of  the  sewage." 

Sewage,  Analysis  of. — The  solid  residue, 
suspended  matters,  nitrates,  chlorine,  and 
nitrogen,  are  determined  in  exactly  the  same 
manner  as  in  Water- Analtsis,  which  see.  It 
is  of  course  obvious  that  in  determining  both 
kinds  of  ammonia  only  5  or  10  cubic  centi- 
metres of  sewage  should  be  taken,  added  to 
some  pure  distilled  water,  and  then  proceeded 
with  in  the  usual  way. 

To  determine  the  phosphoric  add  a  con- 
siderable quantity  should  be  evaporated  down, 
so  as  to  get  about  a  gramme  of  solids.  One 
part  of  this  solid  matter  should  be  mixed  with 
one  part  of  carbonate  of  soda  and  one  of  nitrate 
of  potash,  and  ignited.  The  residue  is  dissolved 
in  hydrochloric  acid,  evaporated  to  dryness  in 
the  water-bath,  treated  with  hydrochloric  acid 
and  water  filtered  ;  then  ammonia  is  added  to 
filtrate  until  alkaline,  the  phosphate  of 
lime,  which  usually  falls,  is  dissolved  by 
acetic  acid;  and  lastly  acetate  of  sesqui- 
oxide  of  uranium  is  added.  The  fluid  is 
heated  to  boiling,  and  a  yellow  phosphate 
of  sesquioxide  of  uranium  and  ammonia  sepa- 
rates. The  precipitate  is  washed,  dried,  and 
ignited;  it  should  be  the  colour  of  the  yolk 
of  an  egg.  19*91  parts  in  every  100  of  the 
precipitate,  or  about  one-fifth,  is  phosphoric 
acid. 

6.  Sewage,  Deodorisaiion  or  Disinfection  of. 
— The  different  substances  described  under 
Disinfectants  and  Disinfection,  and  most 
of  the  precipitating  substances  mentioned 
under  Precipitation  Processes  (pp.  521-523), 
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may  be  used  with  more  or  less  success  for  the 
disinfection  of  sewage.  We  will  here  merelj 
mention  a  few  of  the  best  disinfectants, 
whether  as  applied  to  a  system  of  sewers  or 
a  mass  of  liquid  sewage. 

Perchloride  of  Iron — 1  gallon  of  perchloride 
suffices  for  15,000  gallons  of  sewage. 

Sulphate  of  Iron — 1  lb.  dissolved  in  8  gal- 
Ions  of  water  for  1000  gallons  of  sewage. 

Carbolic  Acid— 3  gallons  of  the  dilute  acid 
to  1000  gallons  of  sewage. 

Siivem's  Deodorant — It  is  made  thus :  A 
bushel  and  a  half  of  good  quicklime  is  put 
in  a  cask,  slaked,  and  10  lbs.  of  coal  tar 
thoroughly  mixed  with  it ;  to  this  15  lbs.  of 
magnesium  chloride  dissolved  in  hot  water 
is  added,  and  finally  additional  hot  water  is 
poured  in  sufficient  to  make  a  mass  liquid 
enough  to  drop  from  a  stick  inserted  in  it  and 
then  pulled  out.  The  magnesium  chloride 
forms  deliquescent  calcium  chloride,  and  pre- 
vents the  caking  of  the  deodorant  and  the 
adherence  to  pipes. 

Any  one  of  the  above  used  in  proper  and 
sufficient  quantity  u  an  effectual  disinfectant 
and  deodoriser  of  sewage. 

Sewage  as  a  Cauie  of  Disecue. — That  the 
sewer  gas  does  occasionally  give  rise  to  symp- 
toms belonging  to  no  known  disease,  to  symp- 
toms, in  short,  of  poisoning,  is  without  doubt. 
For  example,  Dr.  Handfield  Jones  relates 
some  remarkable  cases  in  the  "  Medical  Times 
and  Gazette,"  1871,  voL  ii.  p.  9,  clearly 
attributable  to  sewer  emanations.  The  first 
of  these,  a  man,  aged  forty-nine,  was  taken 
with  giddiness  and  shortness  of  breath  whilst  at 
work  in  a  sewer  which  stank  very  badly.  He 
complained  of  feeling  numb  all  over,  and  there 
was  oedema  in  the  feet  and  legs  ;  the  abdomen 
was  tumid,  and  the  urine  was  albuminous. 
He  was  ill  about  three  weeks. 

The  second  case  was  a  man  aged  forty-nine. 
In  passing  a  gullyhole  he  was  conscious  of  a 
most  disagreeable  odour.  In  half  an  hour  he 
was  taken  with  severe  vomiting,  which  lasted 
all  day.  He  was  admitted  into  the  hospital, 
and  suffered  from  cramp,  sickness,  dimness  of 
sight,  kc.  There  was  no  diarrhoea  nor  other 
evident  cause. 

Dr.  Handfield  Jones  also  quotes  a  case  from 
the  Sydenham  Society^s  Year-Book,  in  which 
a  ground  labourer,  aged  forty,  after  working 
for  three  hours  in  a  sewer,  was  compelled  to 
leave  off  on  account  of  the  horribly  stinking 
atmosphere.  He  was  ill  for  several  days,  and 
suffered  from  languor,  anorexia,  and  aleep- 
leRsness,with  slight  nocturnal  delirium.  There 
was  no  fever,  but  slight  jaundice,  and  on  the 
eighth  day  haemorrhage  from  the  nares  and 
pharynx  supervened. 
In  Dr.  Jouea'tt  t«m«x)u  oTiVl[i&  c^a^V^ia.^^ 


**  In  conclusion,  let  me  observe,  that  u  tbsu 
were  oases  of  acute  poisoning  by  sewer  ems- 
nations,  BO  nndoubtedly  cases  of  chnxue  sd4 
slight  poisoning  by  the  same  agent  axe  vastlj 
frequent." 

As  the  germjB  of  typhoid  fever  exist  in  worn 

sewage  in  incredible  number,  it  oocasunsSj 

must  happen  that  this  disease  is  propsssted 

by  irrigation.     Such  an  instance  appears  to 

have  happened  in  Ekston,  a  parish  in  iriiick 

are  situated  the  Northamptonshire  Inigstka 

Meadows.    Dr.  Buchanan,  who  inquirtd  ialtfi 

it,  thus  summarises  the  case :  '*  The  facts  ol 

the  Ecton  occurrences,   therefore,  are  now 

pretty  clear.    In  the  early  days  of  July  btt, 

ten  people  are  working  on  a  meadow  throt^ 

which  runs  a  brook  containing  NorthsDptflS 

sewage,  of  which  a  part  is  formed  by  the  exot' 

ment  of  patients  with  enteric  fever.     Siw 

at  least  of  the  ten  people  employed  in  tini 

meadow  drink  of  the  brook,  in  ignonnoe  of  tt» 

nature  of  its  contents.    Almost  all  the  worim 

become  sick.    Two  of  them,  who  csmxii  bt 

followed,  get  diarrhoea ;  a  third  gets  a  ff- 

traeted  diarrhoea,  which  bears  resemUsattto 

that  of  enteric  fever ;  a  fourth  and  a  fiftk  ffi 

distinct  enteric  fever,  one  of  them  tn  itp 

after  the  other.    Of  the  two  latter,  first  cat 

and  then  the  other  goes  home  and  infceti^ 

common  privy,  and  doabtleas  the  wdl  of  tks 

yard  in  which  their  house  stands.    Othr 

people  living  in  that  yard,  themsdves  htvaf 

nothing  to  do  with  Northampton  stnce. 

begin  to  sicken  with  enteric  fever  two  er  thnt 

weeks  after  this  introduetion  of  the  £«■* 

amoing  them,  and  fall  ill  one  after  tke  fltkff 

of  the  same  fever,  until  foniiecB  cat  of  Ihi 

eighteen  residents  there  have  been  sttMkai 

Meanwhile,  among  the  other  GOO  readflH 

there  is  no  case  of  fever,  exc^t  a  solitsiy*' 

presumably  imported  one.  Ontheelfaerltfi 

out  of  120  people  at  work  upon  tkc  HM^ 

farm  itself,  there  is  no  single  case  that  oi^ 

affirmed  to  be  fever,  imd  the  coly  esfs  fi^ 

hesB  that  canbe  heard  of  is  a  case  of  Jimfc* 

Such  isolated  outbreaks  are  to  be  sUii*'" 
to  carelessness  and  want  of  knowkdgok  ^ 
are  certainly  exoeptional— mors  so^  b^ 
than  from  theory  one  woold  unsgiBa  A* 
appears  to  be  danger  from  dtvoAaag^^^ 
flowing  from,  but  little  in  waUdsf  «*<^  * 
irrigated  soiL  ^  _^ 

The  manufactories  of  manore  ^J^^ 
near  Paris,  appear  to  be  healthy,  Mr  ""'^ 
a  history  of  the  propagation  of  f«**f  1*2 
of  the  irrigation  processes,  save  ssi  <*^ 
the  one  quoted  above. 

Sewage  pent  up  in  sewora,  tesquwlii*^^ 
colating  into  and  infecting  the  sod 
near  dwelling-hoiises,  is  eertainlf 
^  iurious,  quite  irrespcctiTe  of  the 
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oholos,  typhoid  and  icarlet  fever,  &c. ; 
i  NWBge  in  manure  •  worki,  undergoing 
■lieal  prooetae^  and  sewage  in  the  open 
,  nmote  from  honaea,  irrigating  fieldi,  ia 
i  in  rare  inatancea  hurtful  to  health, 
koogh  at  the  aame  time  it  may  he  an  an- 
mea,  and  therefore  a  nuiaance. 
1m  bad  efiFeeta  of  human  aewage  on  cattle 
•tf  to  be  nil;  they  grow  and  fatten  on  the 
it  lewage-aodden  soil,  nor  haa  there  been 
aa  waa  feared,  of  entoaoa  in  their 


Sewers,  Drains^  dx. 
mri.~The  word  ''sewer**  in  its  most 
adad  aenae  is  uaed  to  signify  a  channel 
idi  ia  generally  ooTered)  for  the  reception 
niDOTal  of  impure  and  refuse  liquids 
ing  aolid  matter  in  suspension  derived 
I  two  or  more  habitations.  The  Public 
Ith  Act  distinguishes  for  the  purpose  of 
A0t  the  word  "sewer*'  and  " drain "^  as 
wa: — 

Drain'  means  any  drain  of  and  used  for 
tninage  of  one  building  <Hily,  or  premises 
Kb  the  same  curtilage,  and  made  merely 
Im  purpose  of  communicating  therefrom 
A  eeaspool  or  other  like  receptacle  for 
mgi&j  or  with  a  sewer  into  which  the 
lafe  of  two  or  more  buildings  or  premises 
[lied  by  different  persons  is  conveyed. 
Sewer'  ineludes  sewers  and  drains  of 
r  deaeription,  except  drains  to  which  the 
, '  drain '  interpreted  as  aforesaid  applies." 
bailee  follows  that  it  is  not  the  size  or 
I  cf  a  channel  which  determines  whether 
a  lewer  or  not,  but  its  office,  and  whether 
■Md  by  more  than  one  house. 
m  noat  ancient  sewers — as,  for  instance, 
tloaea  maxima  of  Rome — were  built  to 
'  off  rain  and  subsoil  water,  and  hence 
terminated  in  the  nearest  watercourse. 
'  afterwaida  were  made  channels  for  the 
fwtl  of  excreta,  because  it  was  the  easiest 
aaoet  obvious  appliance. 

•  eld  sewers  of  modem  towns  were  mostly 
•ad  extremdy  ill-constructed.     Take, 

Bample,  the  ancient  system  at  Paris, 
h.  ia  thus  described  by  Tardieu  :— 
the  Seine,  the  Meuilmontant,  and  the 
n  have  ever  been  the  great  outlets  for 
L  It  was  towards  these  three  lines  of 
that  the  ancient  inhabitants  directed 
dopa  and  surface-water,  by  means  of 
carried  across  the  fields  which  sur- 
dad  the  groups  of  houses  forming  the 

•  Atalater  period  a  part  of  the /(XMfciet 
Bite  of  Philip  Augustus  and  Charles  VI. 
■ecttved  the  filthy  waters  of  Paris.  All 
«weiB,  open,  and  for  the  most  part  badly 
tmi  too,  rapidly  filled  with  refuae  and 
mat  water,  and  infected  the  air.    They 


were  little  by  little  cleansed  and  improved. 
The  worst  were  suppressed ;  the  bottoms  and 
sides  of  others  were  built  in  masonry ;  and 
lastly,  they  thought  of  covering  them  with 
flags  or  stones." 

A  great  change  has  taken  place  since  those 
times,  for  Paris  is  now  one  of  the  most  com- 
pletely sewered  cities  in  the  world.  Under- 
neath all  the  principal  streets,  not  only  sewers 
but  subways  are  constructed,  the  tributary 
mains  are  named,  and  the  house  drains  num- 
bered. *'  The  total  length  of  these  sewers  ia 
about  170,000  metres,  which  added  to  the 
290,000  metres  in  course  of  construction,  and 
to  the  80,000  metres  which  will  perhaps  be 
at  some  future  'time  opened,  may  bring  the 
number  to  135  leaguea  as  the  total  length 
of  the  subterraneous  canals  of  Paris." — 
(Tabdoeu,  1862.) 

Human  excrement  to  a  certain  extent  exists 
in  all  sewers,  but  in  some  towns  there  have 
been  attempts  made  to  keep  it  entirely  out 
of  the  sewers.  For  instance,  in  Paria  the 
system  of  fosses  permanentss  and  fosses  mobiles 
diverts  the  bulk  of  the  excreta  away  from 
the  ordinary  channels.  It  would  also  appear, 
from  the  discovery  of  enormous  pits  in  Bome 
by  Dr.  Parker,  that  the  main  portion  of  the 
Romui  sewage  was  collected  in  theae  pits, 
and  did  not  find  its  way  into  the  subterraneous 
conduits. 

It  is  extremely  important  ever  to  remember 
that  sewers  and  sewage  not  containing  human 
excreta,  and  not  communicating  with  water- 
closets,  &C.,  are  quite  as  offensive  as  if  there 
were  communication  with  privies  and  water- 
closets  ;  still,  as  they  do  not  contain  the  ex- 
cretions of  man,  it  necessarily  follows  that  the 
germs  of  those-  contagious  diseases  which  are 
found  in  typhoid,  &e.,  are  probably  absent, 
and  that  any  disease  which  such  sewers  may 
give  rise  to  would  be  merely  from  the  effect 
of  putrid  emanations. 

Construction  of  Sewers,  —  Although  the 
original  idea  of  a  sewer  was  the  natural  out* 
come  of  draining  the  subsoil,  it  is  dangeroua 
to  construct  the  sewer  of  pervious  materials, 
under  the  idea  of  making  it  a  drain  as  well; 
sewers  must  be  impervious.  The  larger  kind 
are  usually  made  of  bricks  specially  moulded 
to  radii,  and  set  in.  cement ;  the  smaller  are 
constructed  with  socketed  pipes,  the  joints 
made  water-tight  with  day  puddle,  and  the 
whole  generally  laid  on  a  bed  of  concrete  to 
prevent  sinking  of  any  portion  of  the  track. 

S?uipe  of  Sewers,— Ail  main  sewers  of  large 
towns  should  be  oval;  the  section  preferred 
is  egg-shaped,  the  smaller  end  of  the  oval 
pointing  downwards.  The  advantage  of  this 
particular  shape  is  twofold :  the  sewers  are 
stronger  and  more  economical;  and. 


SEW 


(S3») 


there  is  greater  efficiency,  for  when  the  water  is 
small  in  amount,  the  narrowness  of  the  lower 
part  gives  a  greater  hydraulic  depth,  and  when 
the  body  of  water  is  increased,  more  capacity 
is  obtained. 

The  smaller  sewers  or  sewer  drains  are  best 
constructed  of  round  pipes.  It  is  difficult  to 
obtain  accurate  ovals  with  earthenware  pipes — 
that  is,  so  that  each  pipe  will  have  exactly  the 
same  section — and  in  smaller  drains  the  dif- 
ference in  shape  is  not  practically  of  impor- 
tance. 

The  old  square  brick  drains  are  the  worst, 
as  to  construction,  efficiency,  and  economy, 
that  can  well  be  conceived.  There  is  a 
maximum  of  friction  and  porosity  ;  in  addi- 
tion to  which,  the  rats  burrow  in  them,  so 
that  the  sewage  may  find  its  way  into  wells 
a  considerable  distance  from  the  drains. 

The  Size  of  Sewers, — This  must  greatly  de- 
pend upon  whether  Htkej  are  intended  to  tain 
storm-water  as  well  as  sewage,  or  not.  The 
best  way  is  to  have  separate  brick  drains  for  the 
surface  and  subtoil  water,  the  brick  drains 
being  superficial  and  the  sewers  deep. 

**It  is  calculated  that  a  main  sewer  in- 
tended to  receive  all  the  sewage  of  a  thickly- 
populated  square  quarter  of  a  mile,  with  a 
water-supply  of  20  gallons  a  head,  and  also 
the  rainfall  of  the  same  surface,  would  only 
actually  require  for  these  purposes  a  sectional 
area  of  4  feet  square,  but  that  practically,  in 
order  to  provide  for  sudden  storms,  this  sise 
would  have  to  be  at  least  ^oubled.^' 

A  size  much  less  than  this  would  suffice  if 
there  were  separate  channels  for  the  rainfall. 
Some  of  the  sizes  in  actual  -use  are  as  fol- 
lows : — 

*'  In  London,  in  the  streets  the  brick  sewers 
are  from  4  feet  6  inches  by  2  feet  6  inches  to 
9  feet  6  inches  by  12  feet,  the  latter  being  the 
size  of  the  largest  mains ;  in  the  courts  and 
alleys  the  sizes  are  from  3  feet  by  2  feet  2  inches 
to  4  feet  by  2  feet  4  inches.  In  Bover  the 
main  valley  sewer  is  4  feet  6  inches  by  3  feet. 
In  Salisbury  the  new  sewers  are  about  the 
same  size,  and  the  mains  are  so  constructed 
that  the  subsoil-water  percolates  into  them 
freely.  In  Bristol  the  main  outfskll  is  5  feet 
by  4  feet  6  inches,  and  the  mains  vary  from 
this  size  to  2  feet  by  1  foot  6  inches  ;  and  it 
will  be  found  practicidly,  that  where  the  drain- 
sewer  system  is  still  carried  on,  the  minimum 
size  for  the  mains  will  be  about  3  feet  6  inches 
by  2  feet.  This  size  would  allow  a  man  to 
creep  through  the  sewer  easily,  if  necessary.** 

When  we  have  towns  sewered  with  imper- 
vious glazed  stoneware  pipes,  we  find  the  size 
at  Dover  to  vary  from  6-inch  house  pipes  to 
l8-\nc\i  seweia,  an^  ovwi\\\%\xv\»  Vsnak  mains. 


io-uiuu  ,.^.»,  ^x.  >.v--*-e.  ^-^  -">.-  — .  .  ^hat  is  called  a  bell-mouth  is  fonwrf'^' 
At  Rugby  t\ie  pVpw  Kt^  «i^l  ^  Vas^'e^  %ik!i  'CoftX  ^^oJoSaiMe^-^haft  up  to  the  rmdwaj  (%  ^ 


main  outfall  2  feet  in  diameter.  At  Stntf o^ 
on-Avon  tb*  smallest  street  sewariis9-iK 
pipe,  but  then  the  sewer  eoUects  the  iton 
water.  It  is  considered  that  there  ii  i 
necessity  to  make  sewers  either  so  luseth 
men  may  creep  through  them  or  to  take  ti 
whole  of  the  storm-water.  The  mudl  lip 
at  Rugby  answer  just  as  well  as  tbeenoiiBO 
brick  sewers  of  other  idaoes.  The  ikfi 
waters  will  always  find  their  way  over  ti 
surface  in  natural  or  artificial  dnios  to  ti 
nearest  watercourse. 

Sewers  should  be  laid  in  as  stnight  Usei 
possible,  and  placed  in  a  bed  whidi  will  i 
be  likely  to  sink.  They  are  laid  genenllj* 
concrete.  The  gradients  most  be  traetknqg 
out.  If  curves  are  neceasaxy,  the  ndia 
the  curve  should  be  not  less  thsa  ten  tia 
the  cross-sectional  diameter  of  the  Nve 
The  fall  for  street  drains  is  usoal^froBli 
244  to  1  in  784.  The  flow  throng  a  w««< 
any  size  shoidd  not  be  under  2  feet  per  mm 
nor  over  4  feet  6  inches.  It  it  a  miitab  t 
imagine  that  the  fall  cannot  be  too  greit 

The  following  table  of  Mr.  Wecksteed^ii; 
be  useful :  — 
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To  calculate  the  discharge  from  leniii  "■ 
most  simple  formula  is  as  f ollowi  ?— 

V  =  65  X  WD  X  2F  X  A 

V  =  velocity  in  cubic  feet  per  bubb**- 
D  =  hydraulic  mean  depth. 

F  =  fall  in  feet  per  mile. 

A  =  section  area.  _jiAi 

The  hydraulic  mean  depth  is  one-foorft  * 
diameter  if  the  pipe  is  running  i^'f^ 
pij>e  is  not  full,  it  is  the  section  area  din*fi 
by  that  part  of  the  circle 
of  the  pipe  wetted  by  the 
fluid,  which  is  called  the 
wetted  perimeter. 

No  sewers  or  drains 
should  join  at  right  angles 
or  directly  opposite  the 
entrance  of  others ;  two 
sewers  joining  together 
should  always  do  so  in  the 
direction  of  the  flow  of  the 
sewage    at   the   junction; 
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Where  the  drain  pipes  of  &  boose  enter  the 
■ever,  flap  traps  are  fixed  in  the  Mwer  walls. 
5mTbaP8. 

ProTiiion  rnntl  he  made  for  easy  access  to 
Mwen  for  flnaliiiig  and  clearing  them,  with- 
out l>ni1dng  up  the  roadway  ;  this  is  effected 
I7  nde^Dtrances,  manholes,  flushing-cham- 
ben,  kc  When  from  any  cause  a  part  of  a 
•ever  is  blocked,  a  man  descends  the  man- 
kle,  mother  one  lowers  a  candle  down  at  the 
aetreit  point  of  access  from  the  manhole,  and 
the  dqKMit  is  removed  by  means  of  proper 
nitnunents  until  the  light  of  the  candle  or 
Imp  is  seen. 

Thii  is  an  expensive  method  of  cleansing 
Hvcn;  for  instance,  the  cost  of  removing 
^cpoeit  from  the  tide-locked  and  stagnant 
Mwers  in  London  formerly  amonnted  to  a 
>nn  of  sbont  £30,000  per  annum. — (Bazal- 
film.)  A  far  better  way  is  to  provide  a 
itthmg  apparatus,  which,  in  its  simplest 
ton  condsts  of  a  dam  of  any  kind,  ponding 
^the  water ;  this  is  then  suddenly  removed. 
B»  power  of  water  in  this  way  is  surprising. 
In  ta  experiment  with  a  flushing-gate  4  feet 
bigh,  the  quantity  of  water  ponded  up  for 
«M  flush  was  26,665  cubic  feet ;  three  flushes 
c*nied  brickbats  1300  feet.     '*  In  an  instance 


where  6688  yards  of  foid  deposit  had  been 
removed  by  flushing,  it  was  calculated  that 
as  the  whole  cost  of  removing  it  by  hand 
labour  would  have  been  £2387,  while  the  cost 
of  putting  up  the  inside  apparatus  and  flush- 
ing-gate was  £1203,  and  the  cost  of  men^s 
time  £644,  12s.  7d.,  there  was  thus  a  saving 
of  £456  to  the  commission ;  besides  the  fact, 
that  on  account  of  the  side-entrances  the  pave- 
ment would  no  longer  require  to  be  taken  up 
as  before,  and  the  apparatus  would  remaift  to 
be  used  when  required.**  It  certainly  is  not 
well  to  wait  until  there  \&  a  deposit  before 
flushing;  sewers  should  be  flushed  and  dis- 
infected regularly,  and  in  that  way  much  ex- 
pense may  be  saved  as  well  as  danger  to  the 
public  health  avoided,  since,  where  no  ac- 
cumulation of  filth  is  permitted  to  take  place, 
foul  gas  is  not  generated. 

VentiicUionf  Deodorisation,  and  Disinfec- 
tion of  Sewers.  — All  sewers  should  be  venti* 
lated,  not  only  on  account  of  bad  odours,  but 
because  any  change  of  temperature  in  the 
sewer  liquid  either  expands  or  contracts  the 
sewer  air.  If  steam  or  hot  refuse-water  is 
thrown  into  a  sewer  the  air  expands,  and  may 
under  certain  circumstances  force  the  traps. 
For  example,  let  a  b  (fig.  82)  be  the  commence- 


Fig.  82. 


_.  of  a  sewer  system,  with  a  trap  e,   and 
**tQtlitr  tn^  d;  supposing  that  at  6,  either 
j^^  the  sewer  running  full  force  or  from 
deponty  there  is  an  obstruction, 


then  without  the  ventilating-shaf  t  /  the  space 
between  a  and  6  is  a  closed  chamber — the 
upper  part  filled  with  impure  air,  the  lower 
with  liquid.    Under  such  circumstances,  sup- 


A 


1200,  eanaing  a  preiaure  vMcli  no  trap  could     tou&a  or  tiiln  ahoulil  be  rantiUtad  wilk  li4l 
milt.  '  BhnftB,  ilic  Bectionnl  nm  cf  irfaich  ibmU  I 

Tbe  wme  thing  u  mggeited  by  Mr  Lstlwm      nt  leaat  Lalf  u  emit  u  the  leiren. 
cnn  be  ihown  hy  the  following  neiit  e<peri'         Tho  shafti  amJ  diftmben  ihouid  ach ) 
'  ut  tai>B  I  furuislioil   with   li.^yt  of  cbareoal,  uj  u 
n  the   >hape  of  b.   trap 
"       """       id  fli  it  cnrc- 
a  v«U  •  fitlins  ' 


lend  b  ;  eli>w^  b;  taking 
.old  of  the  fl«9k  o,  th« 
iiere  beat  of  tbe  hnml 
ill  jerk  the  liquid  in  b 


With  regard  to  the  dii- 

Inting-BhBftB.  they  should 
be  placed  about  every  300 
feet,  or  at  all  eTenta  aU 
the  ninnholos  ahould  be 
furaiibed  with  them. 

tbe  ventilating- 
■ewen.     Those 
^tV^  to  ^»  ^»iU4  up  by  _  from  2  to  3  in 


ml  with  d 

'.  Hejwood  ■»  of  iiw 

'   "   _  ail  ti»  Jl.  "B 

of  cbanoaJ  a  ■  lijtf 

Fit  Sip™ 


[r.  Bildwin  Latbun  hii  inveDted  a  capital 
■1  Tsn^Ittor,  *o  oODstraelfld  that  neithsr 
t  MV  wat  can  get  in  contwt  with  and  apoil 
cbarooaL  It  ii  npreaented  in  fig.  86. 
I  Bma  amngemeBt  maj  be  applied  to  a 
ft,  u  ID  &g.  87.  Fig.  88  ii  a  atill  more 
bontaijatam  ot  deodoriiatioii ;  B  carriea 
I  ehareoal  tnjB.  A  method  of  Tentilating 
conneDting  drain  to  a  aever  i>  ahown  in 
SI.    Hera  an  upright  pipe  ia  eombined 


kariplian)  the  topi*  capped  with  earthen- 
>•  aad  oairiea  cbaraoal  traja.  A  patent 
(bod  of  veotilatiiig  and  connecting  ii  giTeu 
Ig.  90 ;  it  ia  naed  in  Biimingham.  The 
drain,  inatead  of  being  pro- 
tected b;  a  fiap  and  enter- 
ing in  the  middle  of  the 
wall,  ii  at  the  button)  of  the 
aewer,  and  ii  tbua  alwa^ 
trapped  with  water- 
All  TentiUtora  ahonid  be 
made  to  open  ao  thnt  a  lamp 
ng.  M.  "^'^y  ^  lowered  iuto  one,  a 

reflector  into  another,  and 

I  eTO7  60  f  ardt  of  aewer  inapected. 

II  aewera  tbonld  he  regular!;  diiinfeoted. 
a  ia  of  the  ntmoat  importance,  eipeeiall; 
It;  hot  weather  and  where  water  ia  deG- 
t.  For  the  beat  cheniioala  to  lue,  lu 
■PC  Ditinfcdioa  of,  p.  629. 

be  outfall*  of  aewen  are  frequently  very 
ttiafactarr.  It  ia  not  desirable  that  tliere 
tU  onlj  be  one  ontfall,  ai  the  poaition  of 
•ntfall  ninat  depend  upon  the  irregulnri- 
<t  the  gronnd  npon  which  the  town  ia 
L  On  the  other  hand,  a  great  many  out- 
t  in  liable  to  increaae  the  difficulty  of 
iaatioii,  and  to  ioorcaae  the  liability  to 


Ml  cif  Seven. — Thii  ii  heat  eatimated  by 


riaea  conaiderably. 

At  Mancheater,  280  milea  of  aewera  ooat 
£340,000 ;  thia  includea  both  brick  and  pipe 
aewera,  the  brick  Ttiying  from  G  feet  by  3  feet 
to  3  feet  by  2  feet,  and  the  pipe  from  25  inohea 
by  18  inches  to  12  inches  by  9  inchea,  bnt  it 
doea  Dot  inclnde  Snahing  or  ventilating  appa- 
ratus. At  Oorton,  1408  yards  of  36-inob, 
1620  yards  of  30-inch,  980  yards  ot  24-iiich, 
and  1166  yards  of  18-inoh  by  2r-inch  brick 
aewen,  with  2634  yarda  of  15-iuch.  680  yards 
of  12-inoh,  1349  of  9-inoh,  and  3705  of  6'inch 
pipe  aewera,  with  guUiea,  manholea,  and 
lampbolea.  cost  £9579, 11a.  9d.  At  Blackburn, 
IS  miles  cost  £90,000.  At  Freaton,  16^  milea 
of  stoneware  pipes  and  8j  miles  of  brick 
tewera  cost  £50,000. 

Large  aewera  are  cheapeat  nrnde  of  brick  ; 
amall  aevers  of  18  inchea  diameter  arc  cheapeat 
whan  pipea  are  naed.  For  village  aewage, 
with  aocketed  pipea  without  ventilatora,  4c, 
it  la  generally  correct  to  estimate  2*.  a  foot ; 
but  this  greatly  depends  upoD  the  aiie  of  the 
pipes  and  the  nature  of  the  soil. 

The  influence  of  eewera  upon  the  health  ot 
towns  ia  great,  but  it  ia  not  ao  marked  id 
those  towns  where  impervious  pipea  are  used, 
and  no  attempt  at  drying  the  eubsoil  with 
separate  draina  has  been  carried  out.  It  may 
be  laid  down  as  a  rule  that  aewera  of  towna 
should  be  impervious ;  and  that  therefore,  to 
have  the  full  benefiti  of  drainage,  a  separata 
aystem  moat  be  conatnieted  to  drain  the  sub- 
soil; or  if  a  separate  ayatem  be  impoasible, 
then  an  arrangement  at  less  expense  may  pro- 
bably be  carried  out  by  a  pipe  on  the  princi- 
ple of  Brooks'  combined  drain  and  snbaoil 
pipe  (see  fig,  91). 


lisanexcelleiitmodification,  and  answers 
well.  A  separate  system  mnst  increase  the 
expense,  bat  the  benefit  to  the  public  healtii 
ia  incalculable. 

For  tall  details  on  Sewage,  Disposal  of,  tu 
antt,  p.  518. 

Drainage. 

By  this  term  is  meant  the  colleotion  and 
conveyance  of  water  from  the  land,  or  the 
refuse  flnids  from  boiuea,  to  watercourses, 
natural  lines  of  drainage,  sewers,  or  other 
suitable  plaoea.    It  is  divided,  then,  into  two 
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parts — (1)  drainage  of  the  land  generally ;  (2) 
house  drains. 

1.  Draincuje  of  ike  Land.  —  The  general 
principles  of  land  drainage  take  in  the  features, 
extent,  levels  of  a  district,  and  the  course, 
dimensions,  and  discharge  of  its  streams.  The 
importance  of  a  soil  drained  of  its  ground- 
vxUer  is  now  acknowledged  ;  and  often  places 
are  to  he  met  with,  in  apparently  the  healthiest 
conditions  as  regards  aspect,  elevation,  and 
beauty,  where,  notwithstanding,  people  ex- 
press themselves  as  feeling  *' always  ill," 
solely  on  account  of  the  dampness  of  the  soiL 
One  of  the  greatest  sanitary  discoveries  of  the 
present  day  is,  that  consumption  is  always  in 
excess  in  damp  undrained  soils. 

2.  Hotue  Drains,  —  What  house  drains 
should  accomplish  is  to  deliver  quickly,  to 
have  no  odour,  never  to  choke,  and  to  be  so 
constructed  as  to  allow  of  no  leakage  into 
the  ground,  nor  reflux  of  gas  from  sewers. 
They  are  either  open  drains,  pipe  drains,  or 
brick  drains. 

Open  drains  or  channellings  are  useful  to 
convey  from  the  yards  of  a  house  simple  pump 
or  washing  water.  Some  of  these  are  merely 
paved  with  stones — a  bad  plan  which  should 
be  avoided ;  others  are  constructed  of  chan- 
nelled bricks  or  half  pipes,  socketed  or  not. 


A  good,  smooth,  half -socket  pipe,  as  shown  in 
fig.  92,  is  undoubtedly  the  best,  and  will  con- 
vey fluids  a  long  distance. 


Fig.  92. 

Pipe  dtraimi  are  made  of  pipeclay,  with  or 
without  an  admixture  of  fireclay,  snd  Mlt- 
glazed  or  fire-glazed.  It  does  not  appetr  to  be 
of  any  practical  importance  which  Idnd  is  ued, 
both  being  good.  Such  pipes  may  be  made 
almost  of  any  size,  at  all  events  vailing; from! 
inches  to  36  inches  in  diameter. 

Some  of  them  are  round,  othen  oval ;  but 
the  rottad  Conn  is  the  best  for  small  dnini,  ii 
the  oval  is  difficult  to  make  exactly  true.  Ib 
all  long  drains  it  is  well  to  have  a  few  leeev 
pipes— viz.,  pipes  a  porti<m  of  which  is  mor* 
able,  and  through  the  aperture  of  which  t 
flexible  rod  can  be  introduced  to  desr  ihflD; 
if  the  obstruction  la  seen  near  the  scoen  pipe 
it  may  be  removed.  Yuious  forms  are  ibovi 
in  fig.  93,  but  othen  are  in  use. 


S 


Fig.  93. 


Brick  Drain*.— These  are  mostly  very  ineffi- 
cient. They  are  constructed  of  all  shapes, 
from  the  old-fashioned  square  form  to  the 
barrel  or  egg-shaped  drain.  Their  disadvan- 
tages are  that  the  amount  of  friction  offered 
by  the  irregular  walls  of  the  drain  is  great ; 


it  frequently  chokes,  rats  burrow  in  it,  »* 
may  carry  odours  and  even  infection  loBf  dif 
tances. 

It  will  be  always  better  to  take  tbea  ^^ 
replace  them  with  pipe  drains,  and  well  disB* 
feet  the  site,  filling  it  with  oonorete. 
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lown  drams  it  is  well  to  drain  to 
a  honse,  if  possible,  rather  than 
;  and  it  is  not  advisable,  if  it  can 
to  ran  a  drain  through  any  house. 
be  laid  on  clay,  or,  better  still, 
d  the  joints  well  cemented.  If 
0  through  a  garden,  where  the 
m  may  strike  into  the  joints  and 
cement,  Mr.  Mechi  has  proposed 
a.  over  with  coal  tar,  as  roots  in- 
a  away  from  this  substance, 
imon  error  to  imaging  that  drains 

0  large,  dot  have  too  grflftt  a  fall : 
gineers  hold  quite  the  opposite 
r.  Eassie  states  that  a  well-laid 
is  sufficient  for  the  largest  house 
kin),  and  recommends  4-inch  pipes 
lackyards,  and  basements.  This 
a  drain  is  2|  or  3  inches  for  every 
th  regard  to  junctions,  T  and  L 
dons  are  to  be  avoided.  The  best 
>r  with  obtuse  angles.    It  is  coi^ 

to  give  the  drain  a  little  extra 
ur  a  bend  or  junction  occurs,  in 
en  friction.  It  is  recommended, 
wn  systems  of  drains,  to  have  a 

junctions  in  the  course  of  the 
s  may  save  trouble  and  expense 
rhe  orifice  of  the  junctions  are 
vith  discs. 

IB  must  not  deliver  into  smaller 
in  into    those  of  the  same  size. 
(»  that  should  exist  between  is 
the  larger,  2  for  the  smaller. 
i '  pipes  from  the  sinks  in  the 

from  the  lavatories,  should  not 
rectly  in  a  drain,  as  there  is  great 
tie  foul  sewer  gas  unsealing  the 
tting  into  the  house.  To  connect 
)  with  a  system  of  drains  which 

public  sewers  is  in  fact  to  connect 
ith  the  sewer.  In  each  case  the 
r  pipes  should  terminate  outside, 
into  a  grating  properly  trapped, 
lowever,  a  few  traps  that  can  be 
nected  with  the  house  without 
:  Sewer,  Water-Closets,  &o. 
t  house  drains  are  thus  discon- 
the  general  drains,  ventilation  is 

needed';  but  if  they  are  obliged 
ted,  ventilation  is  imperative;  and 
ihould  be  fixed  at  the  head  of 

and,  if  required,  in  other  places, 
ing-shafts  should  equal  half  the 
ea  of  the  drain.  These  pipes 
arried  to  the  highest  part  of  the 

1  the  aperture  should  be  protected 
>m  rain  or  wet.  If  necessary,  the 
pes  may  be  made  large  enough  to 
if  charcoal,  in  order  to  deodorise 
air. 


A  very  convenient  method  of  drainage  in 
certain  cases,  which  has  been  followed  out  by 
Mr.  Rogers  Field,  C.  K ,  is  to  lead  the  drains  of, 
say  a  row  of  cottages,  underneath  the  ground 
into  a  field,  the  slops  being  thrown  at  the 
house-end  of  the  drain  into  a  peculiarly-con- 
structed tank  invented  by  Mr.  Field,  and 
called  the  Roger  Field's  tank  (patented).  The 
tank  may  be  obtained  of  any  size,  and  may  be 
affixed  to  the  sink  of  a  gentleman's  kitchen, 
or  it  may  be  in  the  backyard.  It  is  exactly 
on  the  same  principle  as  tl^  meter -tank 
already  described  (p.  526),  and  empties  the 
slops  periodically.  The  drainage  goes  into 
the  pipes,  and  forces  its  way  into  the  sur- 
rounding soiL  It  IB  indeed  intermittent  irri- 
gation ;  but  the  fertilising  liquid,  instead  of 
being  applied  upon  the  land  to  filter  to  the 
roots,  is  applied  directly  to  the  roots  them- 
selves. 

All  house  drains  should  be  periodically  dis- 
infected with  Cooper's  salts,  sulphate  of  iron, 
or  other  cheap  disinfectant.  If  at  any  time 
they  are  accidentally  blocked,  and  require 
opening,  they  should  at  the  same  time  be  dis- 
infected. 

The  law  as  it  now  stands  gives  very  exten- 
sive powers,  rights,  and  duties  to  local  autho- 
rities. With  regard  to  sewers  and  sewage,  the 
principal  provisions  are  as  follows. 

Sewers  a/re  vested  in  the  Local  AuthorUy.— 
All  existing  and  future  sewers  within  the  dis- 
trict of  a  local  authority,  together  with  all 
buildings,  works,  materials,  and  things  belong- 
ing thereto, 

Except 

L  Sewers  made  by  any  person  for  his  own 
profit,  or  by  any  company  for  the  profit 
of  the  shareholders ;  and 

2.  Sewers  made  and  used  fsr  the  purpose  of 
draining,  preserving,  or  improving  land 
under  any  local  or  private  Act  of  Parlia- 
ment, or  for  the  purpose  of  irrigating 
land;  and 

3.  Sewers  under  the  authority  of  any  com- 
missioners of  sewers  appointed  by  the 
Crown, 

are  vested  in  and  are  under  the  control  of 
such  local  authority. 

Provided  that  sewers  within  the  district  of 
a  local  authority  which  havo  been  or  which 
may  hereafter  be  constructed  by  or  transferred 
to  some  other  local  authority,  or  by  or  to  a 
sewage  board  or  other  authority  empowered 
under  any  Act  of  Parliament  to  construct 
sewers,  shall  (subject  to  any  agreement  to  the 
contrary)  vest  in  and  be  under  the  control  of 
the  authority  who  constructed  the  same,  or  to 
whom  the  same  have  been  transferred. — (P. 
H.,s.l3.) 

Povxr  to  purchase  Sewers^  <fec.--Any  local 
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authority  may  purchase  or  otherwise  acquire 
from  any  person  any  sewer,  or  any  right  of 
making  or  of  user  or  other  right  in  or  respect- 
ing a  sewer  (with  or  without  any  buildings, 
works,  materials,  or  things  belonging  thereto), 
within  their  district,  and  any  person  may  sell 
or  grant  to  such  authority  any  such  sewer 
right  or  property  belonging  to  him  ;  and  any 
purchase-money  thus  paid  by  such  authority 
is  to  be  subject  to  the  same  trusts  (if  any)  as  the 
sewer  right  or -property  sold  was  subject  to. 

But  any  person  who,  previously  to  the  pur- 
chase of  a  sewer,  by  such  authority,  has  ac- 
quired a  right  to  use  such  sewer,  is  entitled  to 
use  the  same,  or  any  sewer  substituted  in  lieu 
thereof,  to  the  same  extent  as  he  would  or 
might  have  done  if  the  purchase  had  not  been 
made.— (P.  H.,  s.  14.) 

Every  local  authority  is  to  keep  in  repair 
all  sewers  belonging  to  them,  and  cause  to  be 
made  such  sewers  as  may  be  necessary  for 
effectually  draining  their  district,  for  the  pur- 
poses of  the  Public  Health  Act. — (P.  H.,  s. 
16.) 

Any  local  authority  may  carry  any  sewer 
through,  across,  or  under  any  turnpike  road, 
or  any  street  or  place  laid  out  as  or  intended 
for  a  street,  or  under  any  cellar  or  vault 
which  may  be  under  the  pavement  or  carriage- 
way of  any  street,  and,  after  giving  reasonable 
notice  in  writing  to  the  owner  or  occupier  (if 
on  the  report  of  the  surveyor  it  a])pears  neces- 
sary), into,  through,  or  under  any  lands  whai- 
soever  within  their  district. 

They  may  also  (subject  to  the  provisions  of 
the  Public  Health  Act  relating  to  sewage 
works  without  the  district  of  the  local 
authority)  exercise  all  or  any  of  the  said 
powers  without  their  district  for  the  purpose 
of  outfall  or  distribution  of  sewage.— (P.  H., 
s.  16.) 

Nothing  in  the  Public  Health  Act  autho- 
rises any  local  authority  to  make  or  use  any 
sewer,  drain,  or  outfall  for  the  purpose  of  con- 
veying sewage  or  filthy  water  into  any  natural 
stream  or  watercourse,  or  into  any  canal,  pond, 
or  lake,  until  such  sewage  or  filthy  water  is 
freed  from  all  excrementitious  or  other  foul 
or  noxious  matter  such  as  would  affect  or 
deteriorate  the  purity  and  quality  of  the  water 
in  such  stream  or  watercourse. — (P.  H.,  s.  17.) 

Any  local  authority  may  from  time  to  time 
enlarge,  lessen,  alter  the  course  of,  cover  in, 
or  otherwbe  improve  any  sewer  belonging  to 
them,  and  may  discontinue,  close  up,  or  de- 
stroy any  such  sewer  that  has  in  their  opinion 
become  unnecessary,  on  condition  of  provid- 
ing an  equivalent  sewer  for  the  use  of  any 
person  who  may  be  thus  deprived  of  the  law- 
ful use  of  any  sewer :  provided  that  the  dis- 
oontinuancQ,  clo«mt|^\ip,  ot  ^«i^rQk!Q^Qu.Q{  any 


sewer  shall  be  so  done  m  not  to  create  %  nui- 
sance.—<P.  H.,  1.  la) 

Sewers  mtut  not  he  a  iTutMnrf.— Every  local 
authority  must  cause  the  sewers  belongiog  to 
them  to  be  so  constructed ,  covered,  vaatilstei 
and  kept  as  not  to  be  a  nnisanee  or  iDJoiiou 
to  health,  and  to  be  properly  deaued  uxi 
emptied. — (P.  H.,  s.  19.) 

Map  of  Sewerage. — An  vrbui  authoriirinj, 
if  they  think  fit,  provide  a  map  exhiHtiBg  a 
system  of  sewerage  for  effectually  drainifis 
their  district ;  and  any  such  m^  ibsU  be 
kept  at  their  office,  and  shall  at  all  reasisiUe 
times  be  open  to  the  inspection  of  tlw  nt^ 
payers  of  their  distrid — (P.  H.,  s.  2D.) 

Connection  of  Drains  vith  Sewers.^ Tin 
owner  or  occupier  of  any  premises  withii  tiM 
district  of  a  local  authority  is  entitled  to  cane 
his  drains  to  empty  into  the  sewers  d  tbaft 
authority  on  condition  of  his  giving  sodi  bom 
as  that  authority  may  require  of  kii  iitntiaB 
so  to  do,  and  of  compljring  with  the  resds* 
tions  of  that  authority  in  respect  of  tlie  node 
in  which  the  communications  between  nA 
drains  and  sewers  are  to  be  made,  and  fsbiect 
to  the  control  of  any  person  who  naj  t» 
appointed  by  that  authority  to  sapeiistad 
the  making  of  such  communicationa 

Failure  to  comply  with  the  conditicsi  bmb- 
tioned  involves  a  penalty  of  £20  or  len.  1^ 
local  authority  may  also  dose  the  comiBQiic*- 
tion  between  the  drain  and  sewer,  reeoTcmf 
the  expenses  in  a  summary  manner  froa  tbt 
offender.— (P.  H.,  s.  2L) 

The  owner  or  occupier  of  any  premsa  with- 
out the  district  of  a  local  authority  msyeisif 
any  sewer  or  drain  from  such  pmniiM  to 
conmiunicate  with  any  sewer  of  tbe  koi 
authority  on  such  terms  and  oonditioei  <* 
may  be  agreed  on  between  such  ovser  ff 
occupier  and  such  local  authority,  or  tf  >■ 
case  of  dispute  may  be  settled,  at  the  ofiti' 
of  the  owner  or  occupier,  by  a  owirt  of  «•• 
mary  jurisdiction  or  by  arbitration  in  tusti^ 
provided  by  the  Public  Health  Aet-^'  ^ 
s.  22.)    See  Abbitsation. 

Where  any  house  within  the  diitriei  d » 
local  authority  is  without  a  drain  ^"^^ 
for  effectual  drainage,  the  local  antkodty*** 
by  written  notice  require  the  owner  or  o«* 
pier  of  such  house,  within  a  reasooaUe  ti^ 
therein  specified,  to  make  a  covered  draa  * 
drains  emptying  into  any  sewer  "^^  *[ 
local  authority  are  entitled  to  use,  and  vb^ 
is  not  more  than  100  feet  from  the  nteo^*'^ 
house ;  but  if  no  such  means  of  drsini(t^ 
within  that  distance,  then  emptying  ii^^ 
covered  cesspool  or  other  place  not  bs4 
under  any  house  as  the  local  autboritT<&«<^' 
and  the  local  authority  may  require  aBTii<* 
drain  or  drains  to  be  of  such  mstni<b  o^ 
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9  be  laid  at  suoli  level,  and  with  such 
the  report  of  their  surveyor  may 
them  to  be  necessary, 
notice  is  not  complied  with,  the 
ority  may,  at  the  expiration  of  the 
Ified  in  the  notice,  do  the  work  re- 
id  may  recover  in  a  summary  man- 
ipenses  incurred  by  them  in  so  doing 
>wner,  or  may  by  order  declare  the 
9  private  improvement  expenses, 
iwe,  in  the  opinion  of  the  local 
,  greater  expense  would  be  incurred 
i;  the  drains  of  several  houses  to 
to  an  existing  sewer  than  in  con- 
s  new  sewer  and  causing  such  drains 
therein,  the  local  authority  may 
sneh  new  sewer,  and  require  the 
'  occupiers  of  such  houses  to  cause 
DS  to  empty  therein,  and  maj^  appor- 
hey  deem  just,  the  expenses  of  the 
Ml  of  such  sewer  among  the  owners  of 
\  houses^  and  recover  in  a  summary 
ihe  sums  apportioned  from  such 
r  may  by  order  declare  the  same  to 
B  improvement  expenses. — (P.  H., 

any  house  within  a  local  authority's 
IS  a  drain  communicating  with  any 
ieh  drain,  though  sufficient  for  the 
irainage  of  the  house,  is  not  adapted 
leral  sewerage  system  of  the  district, 
the  opinion  of  the  local  authority, 

objectionable,  the  local  authority 
condition  of  providing  a  drain  or 

effectual  for  the  drainage  of  the 
1  communicating  with  such  other 
they  think  fit,  close  such  first-men- 
iin,  and  do  other  necessary  works, 
cpenses  relative  to  any  of  the  fore- 

to  be  deemed  expenses  incurred 
Public  Health  Act. —(P.  H.,  s.  24.) 
i  lawful  in  any  urban  district  newly 
my  house  or  to  rebuild  any  house 
\  been  pulled  down  to  or  below  the 
tor,  or  to  occupy  any  house  so  newly 
'  rebuilt,  unless  and  until  a  covered 
drains  be  constructed^  of  such  size 
rials,  and  at  such  level,  and  with 
»  on  the  report  of  the  surveyor  may 
the  urban  authority  to  be  necessary 
'eetual  drainage  of  such  house ;  and 
or  drains  so  to  be  constructed  shall 
o  any  sewer  which  the  urban  autho- 
ntitled  to  use,  and  which  is  within 
'some part  of  the  site  of  the  house  to 
r  rdmilt;  but  if  no  such  means  of 
are  within  thai  distance,  then  shall 
)  such  covered  cesspool  or  other  place^ 
;  under  any  house,  as  the  urban 
direct. 

for  oontravention  of  the  foregoing, 


£50  or  less.— (P.  H.,  u,  25.)  See  also  Build- 
ings. 

Disposal  of  Sewage.— Vot  the  porpoie  of 
receiving,  storing,  disinfecting,  distributing, 
or  otherwise  disposing  of  sewage,  any  local 
authority  may — 
L  Construct  any  works  within  their  dis- 
trict, or  (subject  to  the  provisions  of  the 
Public  Health  Act  as  to  sewage  works 
without  the  district  of  the  local  authority) 
without  their  district. 

2.  Contract  for  the  use  of,  purchase,  or 
take  on  lease  any  land,  buildings,  engines, 
materials,  or  apparatus  either  within  or 
without  their  district. 

3.  Contract  to  supply  for  any  period  not 
exceeding  twenty-five  years  any  person 
with  sewage,  and  as  to  the  execution  and 
costs  of  works  either  within  or  without 
their  district  for  the  purposes  of  such 
supply : 

provided  that  no  nuisance  be  created  in  the 
exercise  of  any  of  the  said  powers.— (P.  H. , 
8.26.) 

The  local  authority  of  any  district  may,  by 
agreement  with  the  local  authority  of  any 
adjoining  district,  and  with  the  sanction  of 
the  Local  Government  Board,  cause  their 
sewers  to  communicate  with  the  sewers  of 
such  last-mentioned  authority,  in  such  man- 
ner and  on  such  terms  and  subject  to  such 
conditions  as  may  be  agreed  on  between  the 
local  authorities,  or,  in  case  of  dispute,  may 
be  settled  by  the  Local  Government  Board : 
provided  that  so  far  as  practicable  storm- 
waters  shall  be  prevented  from  flowing  from 
the  sewers  of  the  first-mentioned  authority 
into  the  sewers  of  the  last-mentioned  autho- 
rity, and  that  the  sewage  of  other  districts  or 
places  shall  not  be  permitted  by  the  first-men- 
tioned authority  to  pass  into  their  sewers  so 
as  to  be  discharged  into  the  sewers  of  the  last- 
mentioned  authority  without  the  consent  of 
such  last-mentioned  authority.— (P.  H.,  s. 
27.) 

Any  local  authority  may  deal  with  any  lands 
held  by  them  for  the  purpose  of  receiving, 
storing,  disinfecting,  or  distributing  sewage  in 
such  manner  as  they  deem  most  profitable, 
either  by  leasing  the  same  for  a  period  not  ex- 
ceeding twenty-one  years  for  agricultural  pur- 
poses, or  by  contracting  with  some  person  to 
take  the  whole  or  a  part  of  the  produce  of 
such  land,  or  by  farming  such  land  and  dis- 
posing of  the  produce  thereof ;  subject  to  this 
restriction,  that  in  dealing  with  land  for  any 
of  the  above  purposes,  provision  shall  be  made 
for  effectually  disposing  of  all  the  sewage 
brought  to  such  land  without  creating  a 
nuisance.— (P.  H.,  s.  28.) 

Where  any  local  authority  agree  with  any 
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person  as  to  the  supply  of  sewage  and  as  to 
works  to  be  made  for  the  purpose  of  such 
supply,  they  may  contribute  to  the  expense 
of  carrj'ing  into  execution  by  such  person  all 
or  any  of  the  purposes  of  such  agreement,  and 
may  become  shareholders  in  any  company 
with  which  any  agreement  in  relation  to  the 
matters  aforesaid  has  been  or  may  hereafter 
be  entered  into  by  such  local  authority,  or  to 
or  in  which  the  benefits  and  obligations  of 
such  agreement  may  have  been  or  may  be 
transferred  or  rested. — (P.  H.,  s.  30.) 

The  making  of  works  of  distribution  and 
service  for  the  supply  of  sewage  to  lands  for 
agricultural  purposes  is  to  be  deemed  an 
"improvement  of  land  "  authorised  by  **The 
Improvement  of  Land  Act,  1864,'*  and  the 
provisions  of  that  Act  apply  accordingly. — 
(P.  H.  8.  31.) 

Sewage  Works  without  the  District. — A  local 
authority  must,  three  months  at  least  before 
commencing  the  construction  or  extension  of 
any  sewage  or  other  work  for  sewage  purposes 
without  their  district,  give  notice  of  the  in- 
tended work  by  advertisement  in  one  or  more 
of  the  local  newspapers  circulated  within  the 
district  where  the  work  is  to  be  made. 

Such  notice  must  describe  the  nature  of  the 
intended  work,  and  state  the  intended  termini 
thereof,  the  names  of  the  parishes,  the  turn- 
pike roads  and  streets,  and  other  lands  (if  any) 
through,  Mroa%  under,  or  ^n  which  the  work 
is  to  be  made,  fend  must  name  a  place  where 
a  plan  of  the  intended  work  is  open  for  in- 
spection at  all  reasonable  hours;  and  a  copy 
of  such  notice  is  to  be  served  on  the  owners 
or  reputed  owners,  lessees  or  reputed  lessees, 
and  occupiers  of  the  said  lands,  and  on  the 
overseers  of  such  parislnes,  and  on  the  trustees, 
surveyors  of  highways,  or  other  persons  having 
the  care  of  such  roads  or  streets.— (P.  H.,  s. 
32.) 

If  any  such  owner,  lessee,  occupier,  over- 
seer, trustee,  surveyor,  or  other  person  as 
aforesaid,  or  any  other  owner,  lessee,  or  occu- 
pier who  would  be  affected  by  the  intended 
work,  objects  to  such  work,  and  serves  notice 
in  writing  of  such  objection  on  the  local  au- 
thority at  any  time  within  the  said  three 
months,  the  intended  work  shall  not  be  com- 
menced without  the  sanction  of  the  Local 
Government  Board  after  such  inquiry  as 
hereinafter  mentioned,  unless  such  objection 
is  withdrawn.— (P.  H.,  s.  33.) 

The  Local  Government  Board  may,  on  ap- 
plication of  the  local  authority,  appoint  an 
inspector  to  make  inquiry  on  the  spot  into 
the  propriety  of  the  intended  work  and  into 
the  objections  thereto,  and  to  report  on  the 
matters  with  respect  to  which  such  inquiry 
was  directed ;  and  on  receiving  the  report  of 


such  inspector,  the  Local  Government  Botni 
may  make  an  order  disallowing  or  alloving 
with  such  modifications  (if  any)  as  they  ^m 
necessary  the  intended  work. — (P.  H.,  1. 31) 

Entry  upon  Lands, — Whenever  it  beocmtei 
necessary  for  a  local  authority  or  any  of  their 
oflScers  to  enter,  examine,  or  lay  open  aay 
lands  or  premise  for  the  purpose  of  maki^ 
plans,  surveying,  measuring,  taking  leral^ 
making,  keeping  in  repair,  or  examiiUBf 
works,  ascertaining  the  course  of  sewen  <ir 
drains,  or  ascertaining  or  fixing  boaadsria, 
and  the  owner  or  occupier  of  such  Isndi  or 
premises  refuses  to  permit  the  saaM  to  be 
entered  upon,  examined,  or  laid  opra  for  the 
purposes  aforesaid  or  any  of  them,  the  kol 
authority  may,  after  written  notice  to  t^ 
owner  or  occupier,  apply  to  A€ourt  of  sanuBuy 
jurisdiction  for  an  order  authorising  tire  kml 
authority  to  enter,  examine,  andlayepathe 
said  lands  and  premises,  &o. 

If  no  sufiicient  cause  is  shown  agaiait  the 
application,  the  court  may  make  an  order 
accordingly,  and  on  such  order  being  made  the 
local  authority  or  any  of  their  ofiScns  nsj,  ai 
all  reasonable  times  between  the  hours  (tfaiae 
in  the  forenoon  and  aix  in  the  aftenooa, 
enter,  examine,  or  lay  open  the  lands  <VI>^ 
mises  mentioned  in  such  order,  forsodiof  the 
said  purposes  as  are  therein  specified,  witfaost 
being  subject  to  any  action  or  molestatki  for 
feo  doing :  provided  that,  except  in  cue  ef 
emergency,  no  entry  ahall  be  made  or  wMb 
commenced  unless  at  least  twenty-four  hen' 
notice  of  the  intended  entry,  and  of  Uw  oi|jee< 
thereof,  be  given  to  the  occupier  of  the  |)l^ 
mises  intended  to  be  entered.— (P.  H.,l^) 

Special  Drainage  DigtrkL—Bxml  a«<^ 
rities  from  time  to  time  may  find  it  neoeflST 
to  constitute  a  portion  of  their  area  •  9^ 
drainage  district,  in  order  to  charge  npeii^ 
exclusively  the  works  of   sewenigc,  w*"" 
supply,  &C.    This  can  be  done  by  a  reioMi* 
of  the  authority,  but  the  resdatica  not  ^ 
approved  of  by  the  Local  GovemmeBi  Beoi 
Any  place  formed  into  a  special  drsiuge^ 
trict  becomes  a  separate  contribatoryF^' 
(P.  H.,  s.  277.) 

Dutricts  may  be  combined  ios  the  pop^ 
of  sewerage.— (P.  H.,  a.  279.)  Set  hSi^ 
TioN  ;  Buildings  ;  Lands,  Pcbchisi  *• 
Loans;  Nuisances;  Penalties ; Sisb^ 
Authorities;  Works;  Ac 

Shellfiidi  — Nearly  aU  descripti<i»  <| 
shellfish  are  difBcult  of  digestion,  ssdih^ 
be  avoided  by  people  with  delicate  ftfl«**^ 
Perhaps  the  least  objectionable  ii  thie?>*^ 
particularly  if  eaten  raw,  for  when  ««W  » 
becomes  hard  and  iougfa.  The  craK  o«^ 
lobster,  mussel,   prawn,  periwisUe,  vhoL 


(541) 


SLA 


lould  be  eaten  wifch  the  great- 
n,  especially  in  hot  weather. 
ieed  fatal  symptoms,  have  been 
lartaking  too  freely  of  these 
ellfish.    See  Lobsteb,  Mussel, 

mum  Xerieum)— The  only  wine 
e  British  pharmacopoeias.    See 

ir^See  Fever,  Ttphui. 

Hygiene,  Naval. 

)ld,  used,  and  worked-up  wool 
e  into  a  fabric. 

ranffon  vulgaris) — The  shrimp  is 
id*  of  food  with  all  classes,  and 
easy  of  digestion,  it  is  not  so 
9  injurious  to  a  weak  stomach 
'  or  crab.  Essence  of  shrimps 
itains  Armenian  bole  as  a  col- 

Retiinis  of— <S^  Bibths, 
Sickness  RETURys. 

-See  Trades,  Injurious. 

jcWar. 

^-Houses— There  is,  perhaps, 
1  requires  more  constant  super- 
\t  of  the  butcher.  Thirty  yean 
eformers  arrived  at  the  convio- 
slaughtering  of  animals  ought 
ed  on  in  the  midst  of  crowded 
Parliament  endorsed  this  view ; 
>ration  of  vested  interests,  the 
owed  to  proceed  for  a  period  of 
^ast  year,  therefore  (1874),  there 
ome  into  force  the  prohibitory 
e  Metropolis  Building  Act  of 
ih  the  carrying  on  of  certain 
icupations  in  London  is  inter- 
under  special  conditions,  which 
jority  of  cases  are  unattainable, 
trades  was  the  slaughtering  of 
s  Act  had  taken  its  course,  at 
ivate  Loudon  slaughter-houses 
en  suppressed.    The  Legislature 

merely  prohibited  the  forma- 
lin businesses  or  establishments 

c.  67).  This  is  truly  a  retro- 
r  even  as  early  as  Henry  VIL 
I  forbidden  in  walled  towns. 
Ieed,  the  mere  act  of  slaughter- 
i  nuisance,  but  the  details  of 
)  offal,  of  the  blood,  of*  the  fat, 
nning,  the  driving  of  animah 
;reets,  the  ease  with  which  un- 
aay  be  introduced,  and  other 
jAt  circumstances  which  render 


private  slaui^ter-houses  so  decidedly  objec- 
tionable in  large  towns,  or  indeed  in  towns  of 
any  size. 

AVith  the  ancients,  the  slaughter-house  and 
the  place  of  sale  were  separate.  In  ancient 
Rome  there  were  formed  for  the  purchase 
and  sale  of  oxen,  companies  or  colleges  of 
butchers,  who  confided  to  their  substitutes 
the  care  of  slaughtering  the  animals  and 
preparing  them  for  the  use  of  the  public. 
These  butchers,  at  first  spread  over  different 
parts  of  the  town,  were  afterwards  collected 
in  one  quarter,  where  other  provisions  were 
sold.  Under  the  reign  of  Nero,  the  great 
market  or  butchery  was  one  of  the  most 
magnificent  ornaments  of  the  city,  and  the 
memory  of  it  has  been  transmitted  to  pos- 
terity by  a  medal.  The  police  of  the  Romans 
extended  to  Gaul,  and  particularly  to  Paris, 
where  from  time  immemorial  there  existed  a 
company,  composed  of  a  certain  number  of 
families,  charged  with  the  purchase  of  beasts 
and  the  sale  of  their  meat.  There  is  a 
regular  system  of  public  slaughter-houses  in 
large  towns  on  the  Continent  at  the  present 
time,  and  our  neighbours  ia  this  matter 
appear  rather  in  advance  of  ourselves.  A 
summary  of  the  regulations  in  force  in  several 
of  the  principal  Continental  towns  is  as 
follows  :^ 

1.  All  markets  are  under  strict  supervision. 

2.  Cattle  sent  to  the  public  markets,  and 
to  the  public  slaughter-houm,  are  scrupu- 
lously examined  by  the  inspectors  or  officers 
appointed  for  that  purpose. 

3.  I>iseased  cattle  are  carefully  kept  from 
healthy  animals,  and  are  either  destroyed  or 
disposed  of  in  such  a  way  as  to  prevent  their 
communicating  disease  to  other  cattle  or 
being  sold  for  human  food. 

4.  In  all  large  cities  the  slaughtering  of 
animals  is  either  conducted  in  public 
slaughter-houses,  or  is  so  regulated  as  to 
ensure  the  condemnation  of  diseased  meat. 

5.  To  guard  the  public  against  the  mischief 
which  arises  from  the  use  or  consumption  of 
unwholesome  meat,  the  animals  destined  for 
food  are  examined  not  only  before  they  are 
killed,  but  afterwards. 

There  can  be  little  difference  of  opinion  as 
to  the  wisdom  and  sagacity  of  the  above 
regulations.  The  scope  of  this  article  does 
not  permit  us  to  enter  into  all  the  details 
relative  to  foreign  abattoirs;  we  will,  how- 
ever, describe  those  of  Paris,  and  one  lately 
introduced  at  Brighton,  United  States. 

An  order  of  Charles  IX.,  dated  February 
15,  1567,  first  promulgated  the  principle  of 
the  Paris  abattoirs ;  but,  notwithstanding  this 
and  proposals  made  as  early  as  the  year  1689 
by  the  provost  of  the  merchants  and  aldermen 
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of  Paris,  and  the  officers  of  Sieur  Cbandor^  in 
1691,  abattoirs  were  not  definitely  established 
until  1810.  In  that  year  five  general  abat- 
toirs were  instituted— three  on  the  right,  two 
on  the  left,  bank  of  the  Seine. 

Besides  buildings  in  which  are  situated  the 
apartments  of  the  officers,  &c.,  each  abattoir 
consists  of  the  following  departments :  (1)  the 
H tables  in  which  the  animals  to  be  killed  are 
kept ;  (2)  the  abattoir,  properly  so  called,  with 
its  accessories ;  (3)  the  place  in  which  the  offal 
is  prepared ;  and  (4)  a  building  in  which  the 
fat  and  grease  are  rendered. 

The  dajTB  on  which  the  animals  arrive  in 
Paris  are  seldom  those  on  which  they  are 
killed;  it  is  therefore  necessary  to  have 
accommodation  for  their  reception.  These 
buildings,  of  the  most  simple  form  and  con- 
struction, are  about  29  feet  3  inches  in  width 
on  the  inside.  Large  stone  arches  supply  the 
place  of  girders,  and  support  the  joists  of  the 
flooring  of  the  upper  rooms.  A  second  range 
of  arches  supplies  the  place  of  principals  for 
the  roof,  and  receives  the  purlin  es.  The 
upper  floor  is  partitioned  into  as  many  divi- 
sions as  there  are  slaughter-rooms,  that  each 
butcher  may  receive  his  own  forage,  and  each 
building  is  supplied  with  a  very  large  cistern. 

The  abattoir,  properly  speaking,  or,  as  it  is 
sometimes  called,  ichaudoir,  has  several  courts, 
all  of  which  are  paved  so  as  to  lead  liquids  to 
a  sink  plated  beneath  the  level  of  the  pave- 
ment. The  joints  both  of  the  stone  walls  and 
of  the  paving  are  carefully  stopped  up  with  a 
mastic  of  iron  filings,  so  that  no  offensive 
matter  can  lodge  in  the  interstices.  The 
courts  are  well  supplied  with  water-tsps. 
The  buildings  are  divided  into  a  certain 
number  of  slaughter-rooms,  called  case$  d'ahat; 
the  floors  all  paved  and  provided  with  a' tank 
for  the  blood,  and  with  a  system  of  blocks  and 
pulleys  for  raising  the  carcases.  The  length 
of  the  slaughter-rooms  is  about  32  feet  6 
inches ;  the  breadth,  16  feet  3  inches.  They 
are  divided  one  from  the  other  by  partition 
walls  of  freestone. 

The  carcases  of  the  oxen  are  hung  upon  a 
frame  furnished  with  movable  rails,  those  of 
the  calves  and  sheep  are  suspended  from  iron 
brackets.  The  ceilings  are  whitewashed,  and 
the  roofs  project  9  feet  9  inches  beyond  the 
exterior  walls,  thus  affording  the  double  ad- 
vantage of  protecting  the  slaughter  •  rooms 
from  the  heat  of  the  sun,  and  the  butchers 
from  the  weather  while  working  in  the  court- 
yard beneath.  Arrangements  for  ventilation 
are  also  made,  and  answer  the  purpose  welL 
The  cattle  on  arrival  in  the  sheds  are  taken 
the  greatest  care  of.  Their  bodies  are  first 
washed  in  a  large  granite  bath,  they  are 
littered  down  wii\i  d«axi  %^ni.'W)  «iA  Ud^m^S^ 


the  most  tempting  and  nourishing  food.  After 
slaughtering  in  the  yard  of  the  abattoir,  tbe 
animal  is  drawn  up  by  the  pulleys  before 
mentioned,  and  the  butehers  ** blow  up"  tbe 
carcase — that  is,  blow  air  into  tiie  subcutazwoQi 
cellular  tissue — a  practice  common  enon^  i& 
all  countries,  but  one  to  be  reprehended ;  tlie 
real  purpose  being  to  make  the  meat  look 
fuller,  plumper,  and  heavier  than  it  would 
in  its  natural  condition.  The  batcher,  hov- 
ever,  excuses  the  practice  by  saying  tb«t  lie 
can  by  means  of  it  remove  the  skin  better  ud 
without  injury  %o  the  flesh.  The  Uood  ii 
carefully  saved  from  every  animal.  It  is 
principally  used  by  the  dyers,  and  is  so  valn- 
able  that  it  is  said  to  pay  the  expenies  of 
slaughtering.  In  England  the  butchen  do 
not  appear  to  find  a  ready  market  for  tha 
commodity,  at  all  events  there  is  great  waste. 
Some  is  utilised  in  certain  articles  of  diet, 
such  as  black  -  puddings,  and  aome  in  tbe 
country  is  given  to  pigs,  but  much  is  wssted 
and  allowed  to  decompose.  The  fat  used  to 
be  rendered  in  the  melting-hooses  beloie 
mentioned';  some  of  it  is  still  utilised  tbeie, 
but  the  greater  portion  is  put  into  sack% 
and  carted  away  daily  by  the  candlenuken 
and  perfumers,  who  w<»k  it  up  in  thdr  owi 
manufactories. 

**  There  is  no  speck  of  the  flesh  of  ibj 
animal  that  is  not  utilised,  but  particslirlf 
is  this  true  of  those  meats  that  pass  tkrovgh 
this  abattoir.  The  meats  are  grsded  not  oslf 
at  the  wholesale  market,  but  in  their  pngn* 
to  the  consumer.  A  constant  separaticB  d 
the  qualities  is  being  made  untO  the  do;  isd 
eat  meat  is  reached,  and  even  after  tbcj  m 
supplied,  there  is  a  residuum,  which  goei  ^ 
the  growth  of  worms,  which  in  tors  fesd 
the  fish  of  the  aquarium.**— {Letter  of  Kr- 
SoHULTZ,  Fifth  Annual  Beport  of  the  Stiie 
Board  of  Health,  Massachusetts.) 

The  model  abattoir  erected  at  Bri^te. 
United  States,  is  thus  described  in  t^  npot 
above  cited : — 

The  following  description  of  the  Brighton  ikitteir 
is  famished  bj  the  architect,  Mr.  A.  C.  Hutia:- 

The  abattoir  now  bailding  at  Bricfatos  is  vefl 
placed  on  the  bank  of  the  Charics  river,  in  tke  m* 
westerly  suburb  of  Boston,  and  sboat  4  vS» 
from  the  centre  <rf  the  city.  Hie  groonds  nre  tkt* 
50  acres  in  extent,  bounded  on  the  longest  lik  kf 
the  river,  and  conveniently  situated  with  reftnsc* 
to  the  Watertown  and  Brighton  cattle  mnrtet,  tk 
Boston  and  Albanj  Bailroad,  and  Ui«  Wetott** 
branch  of  the  FUchburgh  Bnilroad  (see  fig^  M). 

Bailding  operations  were  coanMSOcd  in  tbe  ^f^ 
of  1872,  bj  the  butchers  of  Brighton,  aader  ncbtfttf 
granted  bj  the  Legislature.  The  origianl  pisa  eo"* 
templates  a  central  bailding,  called  the  ^eodff«^ 
hoase,  200  feet  by  80,  and  four  stories  high,  v^ 
which  are  to  be  grouped  ten  or  sure  ^^5 
«Unghter-hoases»  with  the 
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ik  m  Tendered  and  dried  on  the  premises  during 

inme  daj,  and  while  thej  are  yet  perfectly  fresh 

luiUinted. 

b  ttts  for  a  long  time  been  the  custom  of  the 

i|htoo  batchen  to  haTe,  in  connection  with  their 

■lliter-hoases,  a  cooling-room  or  refrigerator,  in 

lieh  the  meat  l»  |iept  at  a  temperature  of  40»  F. 

lereral  days  before  sending  it  to  market.    These 

mHUods  required-A 

fint,  That  the  slaughtering  should  be  done  upon 

niMd  floor,  orer  a  basement  story,  for  conveni- 

M  of  handling  the  blood  and  offal. 

itami,  That "  cool-rooms,"  with  ice-chambers  orer 

m,  thoQJ4  be  prorided  for  each  slaughter-house. 

Nference  to  the  plan  and  section  (figs.  95,  96) 
one  of  the  beef  slaughter-houses,  it  will  be  seen 
kt  eich  corers  a  space  38  feet  wide  by  30  long,  or 
lO  iqasre  feet.  Out  of  this  space  a  room  20  feet 
ttre  is  Uken,  with  double  walls  (2  ftet  thick) 
iked  with  fine  sharings,  for  a  cool-room,  in 
ieh  the  meat  is  hung  for  sereral  days  before  being 
it  to  market.  The  temperature  is  maintained  iu 
m  veather  by  the  cold  air  from  an  ice-box  of  15 
M)  toQs  capacity,  built  oyer  the  cool-room  and 
iMcted  with  it.     The  circulation  of  air  between 

cool-room  and  the  ice-box  is  regulated  by 
uu  of  ralTes  in  the  air-ducts.  The  remaining 
ce,  10  feet  wide,  is  used  for  slaughtering  the 
^,  The  floor  is  of  double  plank,  calked  water- 
it  like  the  deck  of  a  ship,  and  laid  upon  iron 
Ai,  with  a  slope  to  an  iron  gutter  which  catches 
l>lood  and  conreys  it  below.  There  are  sereral 
Hoors  in  this  floor,  through  which  the  hidcA, 
^  ic.,  are  dropped  into  separate  iron  tanks  on 
*U  in  the  basement.  The  slaughtering-place 
OS  to  the  rear  upon  the  close  pen,  the  cattle  yards 
'  >heds ;  and  in  fW)nt  is  the  loading-shed,  where 

neat  is  pvl  into  the  waggons.  The  cool-rooms 
12  feet  6  inches  high.  The  slaughtering-places 
'•  the  whole  height  of  the  building  up  into  the 
f,  sod  are  lighted  by  windows  above  the  roofs  of 
>heds.  By  means  of  pulleys  and  shafting  from 
reodering-house  the  cattle  are  hoisted  for  dress- 
•  tod  the  ice  is  lifted  to  the  ice-chambers.  Hot 
eoid  water  is  supplied  to  each  slaughter-house, 
he  basement  story  under  the  slaughter-houses  is 
tiek  walls,  with  a  concrete  floor,  and  has  ample 
loage.  It  extends,  without  partition,  380  feet 
a  one  end  of  the  block  to  the  other.  In  this 
f,  onder  the  trap-doors,  are  the  iron  tanks  (on 
eb)  to  receiye  the  hides,  heads,  feet,  tallow, 
e^  Mood,  and  oObL  When  filled,  the  tanks  are 
eled  into  the  rendering-house  and  their  contents 
ibnted— the  hides  being  left  in  the  basement, 
the  blood  and  oflU  taken  to  the  rendering-tanks 
drien  by  means  of  eleyators. 
le  sheep  slaughter-houses  are  similarly  arranged 
cool-room,  slaughtering-place,  Ac. 
le  rendering-house,  which  forms  the  centre  of 
itole  group  of  the  abattoir,  is  200  feet  by  80  feet, 
Four  stories  high,  including  a  brick  basement, 
h  has  a  concrete  floor  like  the  basements  of  the 
^kterhottses.  The  accompanying  section  draw- 
(flg.  07)  show  the  rendering-tanks  in  the  third 
suspended  from  the  fourth  floor.  These  tanks 
at  the  top,  on  the  ley  el  of  the  floor  of  the  fourth 
,  where  the  oflkl  is  emptied  into  them  from  the 
1  '*  tanks  on  wheels  "  coming  firom  the  sUughter- 


After  the  rendering-tanks  are  filled,  the  openings 
are  closed  and  the  contents  cooked  by  steam.  After 
suflicient  cooking,  the  contents  are  dropped  out  of  the 
tanks  by  openings  at  the  bottom  of  them  in  the  third 
story.  Here  the  fat  is  separated  Arom  the  watery 
part,  and  from  the  scrap  or  tankings,  which  latter 
portion  is  put  into  the  driers.  The  blood  fh)m  the 
slaughter-houses  is  also  here  put  into  the  driers.  The 
water  is  evaporated  by  i$team-heat,  and  the  residuum 
comes  out  as  dry  animal  matter.  This  is  passed 
through  a  mill  and  ground  to  powder.  From  the 
mill  the  powder  drops  into  barrels,  and  is  packed  for 
market. 

By  an  ingenious  system  of  pipes  the  steam  and 
offensive  gases  from  the  rendering  -  tanks  and 
driers  are  passed  through  a  condensing  apparatus, 
where  the  steam  becomes  water,  and  the  remain- 
ing gases  are  then  mixed  with  common  air,  and, 
by  means  of  a  blower,  are  forced  down  and  under 
the  fires  of  the  steam-boilers.  After  being  thus 
purified  by  fire  they  are  finally  discharged  through 
a  chimney  160  feet  high.  The  rendering  process 
thus  conducted  gives  no  odour.  There  is  nothing 
offensive  about  the  fertiliser,  and  what  slight  odour 
it  possesses  is  wholly  imperceptible  after  it  is 
packed. 

The  boiler  and  engine  house,  of  brick,  stand  quite 
near  the  rendering-house,  and  around  the  central 
smoke-flue  are  constructed  four  large  flues  or  shafts 
for  ventilating  the  various  rooms  of  the  rendering- 
house.  The  boiler-house  is  planned  for  ten  boilers  ; 
the  engine-room  for  two  fifty-horse-power  engines. 
There  is  also  a  powerful  steam-pump  for  throwing 
water. 

The  six  months  which  have  passed  since  the  ab- 
attoir was  opened  have  fully  proved,  that  it  is  pos- 
sible to  carry  on  a  great  slaughtering  and  rendering 
establishment  without  its  being  offensive  either  to 
the  workmen  in  it  or  to  the  community  around  it. 

For  the  purposes  of  the  Public  Health 
(England)  Act,  1875,  the  word  "slaughter- 
house" includes  the  buildings  and  places  com- 
monly called  slau[(hter-houso8  and  knackers* 
yards,  and  any  building  or  place  used  for 
slaughtering  cattle,  horses,  or  animals  of 
any  description  for  sale. 

Any  urban  authority  may,  if  they  think  fit, 
provide  slaughter-houses,  and  they  are  to 
make  bylaws  with  respect  to  the  management 
and  charges  for  the  use  of  any  slaughter- 
houses 'so  provided ;  and  for  the  purpose  of 
enabling  any  urban  authority  to  regulate 
slaughter-houses  within  their  district,  the  pro- 
visions of  the  Towns  Improvement  Clauses 
Act,  1847,  with  respect  to  slaughter-houses 
are  incorporated  with  the  Public  Health  Act. 

But  the  rights,  powers,  and  privileges  of  any 
persons  under  any  local  Act  passed  before  the 
Public  Health  Act,  1848,  with  regard  to  the 
working,  &c.,'of  slaughter-houses,  are  not  to 
be  affected.— (P.  H.,  s.  169.) 

The  owner  or  occupier  of  any  slaughter- 
house licensed  or  registered  under  the  Publio 
Health  Act,  must  within  one  month  after  the 
licensing  or  registration  of  the  premises,  affix, 
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:eep  nndefaced  and  legible  on  some  con- 
gas place  on  the  premises,  a  notice  with 
rorda  "Licensed  slaughter-house,*'  or 
;istered  slaughter-house,"  as  the   case 

f  person  who  makes  default  in  this  re- 
,  or  neglecfcs  or  refuses  to  affix  or  renew 
notice  after  requisition  in  writing  from 
rban  authority,  is  liable  to  a  penalty  not 
ding /ive  pounds  for  every  such  offence, 
f  tfn  thUlingt  for  every  day  during  which 
offence  continues  after  conviction.-— (P. 
.17a) 

sre  are  special  Acts  applying  to  the 
>polis  with  regard  to  the  slaughtering  of 
\,  New  slaughter-houses  cannot  be  estab- 
l  without  the  sanction  of  the  local  autho- 
they  are  to  be  regulated  by  bylaws,  and 
duly  licensed  (37  &  38  Vict.  c.  37,  &c.) 
ooD,  Meat,  &c. 


slop-water  is  usually  meant 
•rdinary  liquid  refuse  of  a  household, 
ling  faecal  matter.  Ordinarily  speakiug, 
composed  of  urine,  soapy  matters,  fatty 
ftnoes,  and  various  organic  matters  in 
nsion  and  solution  :  it  is  indeed  un- 
ed  sewage,  but  although  it  is  actually  sew- 
here  appears  a  doubt  whether  in  a  legal 
it  comes  under  that  name ;  for  the  legal 
srs  of  the  liocal  Government  Board,  bas- 
idr  opinion  upon  the  case  of  Kindersley, 
,  in  Sutton  v.  Mayor  of  Norwich,  31 L.  T. 
tate  that  '*  it  appears  to  them  that  mere 
rater,  without  faecal  matter,  is  not  sew- 
ithin  the  strict  meaning  of  that  term. " 
iter  from  the  Local  Government  Board 
'.  Cornelius  Fox,  Public  Health,  No.  28, 

i) 

e  letter  even  goes  the  length  of  stating 

the  Local  Government  Board  would  not 

der  **  it  illegal  under  ordinary  circum- 

«s  to  convey  slop -water  into  a  canal 

Qunicating  with  a  river,  or  with  the  sea, 

e  volume  of  the  slop-water  is  but  small 

nnpared  with,  that  of  the  water  in  the 

I;''  and  further,  that  **it  might  not  be 

d  to  conv^  the  slop-water,  whether  de- 

ised  or  not,  into  a  watercourse,  but  in 

a  case  there  might  be  a  breach  of  private 

a"-(Qp.  cU) 

ere  can  be  little  doubt  that  to  act  upon 

opinion  would  cause  great  danger  to  the 

b  health,  for  allowing  that  it  is  possible 

i  sure  that  the  slop-water  contains  no 

I  matter,  there  is  no  evidence  to  show  but 

the  urine  may  propagate  disease — €.g.y 

f  person  suffering  from  scarlet  fever  casts 

rom  his  kidneys  thousands  of  epithelial 

which  in  all  human  probability  are  cap- 

itf  oonTeying  contagion. 


Putting,  then,  on  one  side,  the  question  of 
pouring  slops  into  watercourses  and  canals, 
there  are  several  ways  of  dealing  with  them. 
(1)  In  places  where  there  is  a  system  of  pro- 
perly-flushed sewers,  the  slops  are  naturally 
thrown  into  the  drains  and  go  with  the  sewage ; 
but  where  there  is  a  dry  system  of  disposal, 
and  no  drains,  this  cannot  be  done,  and  other 
means  must  be  adopted,  one  of  the  best  of 
which  is  (2)  to  have  a  Roger  Field's  tank  {see 
Sewaor,  Tanks,  &c.)  and  pipes  leading  from 
thence  into  a  field,  beneath  the  soil.  But  this 
of  course  ean  only  be  done  under  certain  cir- 
cumstances, for  there  are  cases  in  which  both  of 
the  foregoing  remedies  are  impossible :  in  such 
caseS)  either  (3)  a  properly-constructed  tank 
must  be  made,  or  some  simple  apparatus  con- 
structed, like  Dr.  Bond's  slop-tub,  and  the 
slops  deodorised. 

Dr.  Bond's  slop-tub  is  a  common  wooden 
barrel  of  from  40  to  60  gallons  capacity.  On 
the  top  of  the  barrel  is  a  loose  metallic  sieve 
to  prevent  superfluous  solids — such  as  scrub- 
bing-brushes,  potato-peelings,  &c.— from  find- 
ing their  way  into  the  barrel.  At  the  bottom 
of  the  sieve  is  a  conical  receiver  for  collecting 
the  precipitate,  with  a  vent-hole  for  running 
it  off.  A  floating  strainer  attached  to  an 
indiarubber  tube,  which  communicates  with 
a  tap  placed  at  the  lower  portion  of  the  barrel, 
completes  the  apparatus.  To  use  it,  some  dis- 
infectant — such  as  a  mixture  of  ferrous  and 
aluminic  sulphates— is  added  from  time  to 
time,  and  the  tub  allowed  to  get  fuIL  Wlien 
full  it  must  stand  a  little  time,  and  then  a 
perfectly  clear  liquid  can  be  drawn  off,  leav- 
ing a  fatty  sediment,  which  if  mixed  with 
meal  is  said  to  be  a  good  food  for  pigs.  Dr. 
Bond,  however,  very  wisely  does  not  recom- 
mend urine  to  be  mixed  with  ordinary  slops, 
but  treated  separately,  or,  after  being  first 
acidified,  thrown  into  some  suitable  place. 

It  is  difficult  to  imagine  places  so  situated 
as  not  to  allow  one  of  the  three  methods  of 
slop  disposal  given  to  be  adopted. 

Smallpox  (Farioto)- Smallpox  is  an  in- 
fectious fever,  attended  with  a  mai'ked  and 
peculiar  eruption. 

History. — Without  doubt,  smallpox  is  one  of 
the  most  ancient,  as  it  is  one  of  the  most  fright- 
ful diseases  which  ever  afflicted  humanity. 
Ancient  Chinese  and  Brahmin  manuscripts 
3366  years  old  are  said  to  refer  distinctly  to 
epidemics  of  smallpox.  The  Chinese  call 
it  the  **bean  disease,"  and  trace  it  to  the 
reign  of  the  first  emperor  of  the  (Eastern) 
Han  dynasty,  Kwang  Wu,  who  reigned 
A.D.  25-28.  It  is  said  to  have  been  imported 
from  some  portion  of  Central  Asia,  or 
from  some  part  of  South- Western  China,  by 
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some  Chinese  troops  Tetunilng  from  a  foreign 
campaign. 

The  earliest  Chinese  work  on  smallpox  is  a 
treatise  called  **  Wan-jin-shi-tau-chin-lun," 
published  in  1323,  from  which  it  appears  that 
they  have  practised  inoculation  more  than  a 
thousand  years. 

Allowing  that  it  entered  Europe  from  the 
East,  the  exact  date  of  its  introduction  is 
unknown,  but  it  is  certain  that  the  Ai'abian 
army  was  attacked  by  it  at  the  siege  of  Mecca 
in  A.D.  569,  and  that  in  570  it  was  both  in 
France  and  Italy.  In  the  eighth  century  all 
Europe  was  infected  with  it,  the  virus  having 
been  in  many  instances  disseminated  by  the 
Saracens;  and  in  the  same  century  it  was 
probably  introduced  into  England,  where  it 
soon  became  naturalised. 

The  history  of  smallpox  in  England  natu- 
rally divides  itself  into  three  parts— viz.,  the 
first  period,  from  the  eleventh  'and  twelfth 
centuries  to  1721,  in  which  period  it  was 
altogether  unchecked;  the  second  epoch, 
from  1721  to  1802,  during  which  it  was  pal- 
liated by  inoculation  ;  and  the  last,  from  1802 
up  to  the  present  time,  during  which  it  has 
been  partly  prevented  by  vaccination.  The 
first  period  was  one  of  the  utmost  severity ; 
it  raged  from  time  to  time  throughout  England 
in  a  horrible  manner,  the  most  fatal  of  all 
contagious  disorders.  Sir  Gilbert  Blane  esti- 
mated that  smallpox  destroyed  a  hundred  for 
every  one  that  perished  by  the  plague ;  and 
Dr.  Black  estimated  the  annual  mortality 
from  smallpox  during  this  period,  in  Europe, 
to  be  494,000. 

In  the  second  period,  inoculation  was  intro- 
duced from  Constantinople  by  Lady  Wortley 
Mou.sigue  (1721).  This  operation  bad,  as  we 
have  mentioned,  been  practised  from  a  very 
remote  period  by  the  Chinese,  who  inserted 
a  smallpox  crust  or  scab  in  the  nose.  It  had 
also  been  practised  one  hundred  years  before 
this  date  in  Wales,  the  method  there  being 
known  ns  that  of  **  buying  the  smallpox." 
The  <  ffect  of  inoculation  was  to  induce  a 
milder  disease,  the  mortality  from  natural 
smallpox  in  those  times  being  one  in  five ;  in 
inoculated  •  smallpox,  first  one  in  fifty,  and 
then  when  greater  care  was  taken  and  more 
skilful  operators  possible,  one  in  five  hundred. 
Its  value  as  a  sanitary  measure  in  those  times 
was  great,  and  this  Dr.  Guy  proves  by  taking 
the  nitios  of  deaths  reduced  to  the  common 
standurd  of  a  million  for  three  decades — one 
endiu:^  1719,  in  which  no  inoculation  was 
practi.sed  ;  a  second  decade  ending  1749,  of 
partial  inoculation;  a  third  ending  1799,  of 
general  inoculation.  For  the  first  the  figures 
are  31,416 ;  for  the  second,  28,282 ;  and  for  the 
third,  22  36^. 


At  the  same  time  it  must  be  remembered 
that  inoculation  propagated  imallpoi,  uA 
that  many  instances  occurred  in  which  th« 
natural  disease  was  caught  by  coatact  from 
an  inoculated  person,  that  inoculation  v&s  ftr 
from  being  altogether  safe,  and  that  disfigue- 
ment  and  blindness  often  came  from  inocnlt- 
tion  as  well  as  from  the  ordinary  kiod.  It 
must  also  be  observed  that  during  Uie  irhdt 
eighty  years  1721-1802,  fatal  epidemic*  d 
smallpox  were  very  frequent,  the  LondoB 
Bills  of  Mortality  showing  9827  destbs  from 
this  cause  alone  during  the  last  five  years  i^ 
the  eighteenth  century. 

In  1801  Dr.  Jenner*s  discovery  of  the  pro- 
phylactic properties  of  vaccination  {«fViC- 
cination)  began  to  b©  widely  known  {nea- 
nation  was  actually  introduced  in  1797,  aod 
Jenner  published  the  results  of  hii  eiperi- 
ments  in  1798),  but  it  was  not  practised  to 
anything  like  a  general  extent  for  a  few  yean. 
The  actusl  numbers  of  the  vaccinated  in  ISt'l 
are  said  to  have  been  about  6000;  bnt  iti 
marvellous  power  was  soon  felt,  and  ii  iiB- 
perishable  in  the  records  of  humanity.  Dirid* 
ing  the  last  forty  unvaocinated  yean  d 
the  eighteenth  century  into  four  decad«, 
and  taking  six  decades  of  the  vaccimied 
nineteenth  century,  up  to  I860,  by  oJeali*- 
ing  out  the  ratio  of  deaths  from  snallrtf 
to  deaths  from  all  causes,  we  get  the  fd* 
lowing  remarkable  series :  For  the  four  o* 
vaccinated  decades,  108,  98,  87,  88;  fo 
the  six  vaccinated  decades,  64,  42,  33,  A 
16,11. 

These  figures  alone  show  what  vaeeisattt 
can  do.  That  vaccination  properly  earned  oit 
all  over  the  world  would  actually  extii>|wA 
the  disease  there  can  be  little  doubt;  bat  A 
the  other  hand,  that  raoeination  ikrtre^ 
performed  (and  that  only  once)  ioperfe^ 
protects  a  nation,  is  proved  by  the  recent  ^i* 
demic,  lasting  no  less  than  a  year  sod  a  bl^ 
which  has  swept  over  our  own  islei,  fxa^ 
and  America. 

The  following  figures  are  compiled  by  Dt 
Farr  from  the  Bills  of  Mortality,  and  ik»» 
the  same  fact  in  a  somewhat  different  ttf. 
The  figures  relate  to  London  alone,  asd  tf* 
ratios  of  average  annual  deaths  from  flsir 
pox  and  from  all  causes  to  IQOjOOOcivt 
population  in  six  groups  of  yean  :— 


1629-36' 

1*160-79 

1728-67 

17n-«0 

1801-10 

1831-35 


180 
417 
4S6 
60S 
S0« 
83 


A3 
51ft 


The  following  table  is  still  more  ei»ct.« 
registration  oommenoed  in  1838 :— 


U-i 


311! 


ongli  tliii  tabt«  tenninalet  with  the 
lu  mortaUt7  of  over  70OO,  ;et  it  ehovi 
mclnuvelj  that  TOCcinetioD  praiented 
n  fniiD  making  my  greit  nvtgei— 
in  fact,  immunity  jiniduced  earslfii- 
jld|  practiullf  ipeaking,  TocuiiimtiOD 
1  ba  bat  imperfectly  pcrfarmed  in  the 
MtaiiM,  while  ■eoondHiy  vacciiutioa 
Dtirely  omitted.  The  tcuni  and 
.  ttctt,  the  blind  and  deaf,  had  faded 
b*  memory  of  the  preaent  generation ; 
•oU  of  Ufa  diuaH  before  Jeuner'i  dia- 

ooly  liTBd  in  hiitory,  in  print*,  carl- 
1,  Mkd  lampoon*.  Many  on  old  coon  try 
a  bad  iorcely  leen  haU-a-daien  caiei 
llpoi  in  M*  life,  and  thoae  of  a  mild 
iioreM  type,  when  iniidenly  in  the 
pait  of  1870  imallpai  began  to  increase, 
lh«  yean  1871  and  1872  attained  mo>t 
>f  pioportiona.     There  waa  not  a  town 

■iia  in  all  England  which  did  not 

nor  wa*  it  conGned  to  t)ii*  country. 
d  in  Pari*,  Vienna,  Holland,  America, 
her  place*.  Bat'in  all  coantrie*,  and 
lilaeet,  obierrant  men  noticed  that  the 
ghly  vaccinated  took  the  diieaie  lightly 
at  all,  while  the  wont  and  mo<t  fatui 
tre  those  on  whose  ann*  the  autt^rnph 
Der  wa*  abwint.  The  maximum  mor- 
n  London  wa*  attained  in  May  1B71, 

then  gradually  declined  and  fuded 
nwani*  the  middle  of  the  year  1ST2. 
ath*  from  imallpoi  in  th»  priscipal 
iUciinlOTlwwe  aalollowa:  London, 


7876;  Portsmouth,  39;  Norwich,  246;  Bris- 
tol, 45;  WolTerhampton,  284;  Birmingham, 
61;  Leicester.  11;  Nottingham,  144;  Liter- 
pool,  1919;  Hancbeater,  267;  Salford,  227; 
linidrord,  S  ;  Leeds,  43 ;  Sheffield,  406 ;  Hull, 
67 ;  Sunderland,  850;  Newcastle- on -Tyne,  693. 
This  epidemic  has  been  dted  by  the  anti- 
vaecinaton  a*  an  argament  on  tiisii  aide; 
yet  the  following  table,  ehowing  the  duration 
and  the  absolute  and  relativ*  fatality  of  the 
amallpoi  epidemica  which  prevailed  in  London 
since  the  Registration  Act  cams  into  opera- 
tion, provea  that  smallpox  haa  preTailed 
epidemically  in  twenty-one  and  a  half  years 
only,  or  61  per  cent.,  of  the  whole  thirty-fiTe, 
1837-71— a  striking  diScTenee  when  compared 
with  the  former  tables  :  — 


JVafureo/Sniaffpoz.— The  disease  I*  essenti- 
*lly  an  infections  one.  The  contagion  is  eon- 
Tcyed  in  minute  particles  of  living  matter 
taken  from  a  pustule.  If  thi*  *abitance  is 
inserted  into  the  skin,  or  breathed  lo  as  to 
enter  the  circulation  of  an  unprotected  sob- 
ject,  thi*  liTJDg  matter,  which  may  be  an 
minnte  a*  scarcely  to  be  seen  with  the  naked 
eye,  diiides  and  multiplie*  within  the  body, 
and  shows  its  effects  by  high  fever,  followed 
by  the  breaking  forth,  the  erupting,  of  littts 
pimples,  each  of  a  peculiar  oval  shape,  with  a 
central  depression.  If  these  pimples  are  soli- 
tary, encli  with  a  space  around  it,  it  is  called 
ditCTtle;  if  the  puitulea  are  so  thick  that 
they  stand  close  together  so  that  there  is  no 
■pace  between,  and  they  appear  to,  and 
actually  do,  run  into  one  another,  it  la  then 
colled  cojijliunt^ 

Qtneral  Count  o/  thi  i>u(aM.— Whether 
the  smallpox  be  distinct  or  confluent,  in- 
oculated or  natural,  its  course  may  be  divided 
into— (1)  the  period  of  incubation ;  (2)  the 
febrile  stage;  (3)  the  exudative  ats^e ;  (4) 
the  suppnrativB  stage.  The  first  and  seeomt 
periods  are  probably  non-infectious,  the  third 
and  fourth  are  most  certainly  infectious. 

Theperiodsof  incubation  of  all  lymotic  dia- 
eases  have  a  practical  sanitary  importance, 
especially  as  regards  quarantine,  isolation,  Jtc. 
This  period  in  ordinary  smallpox  ia  between 
tliirteen  and  fourteen  days,  so  that  persons 
coming  from  an  infectod  district  cannot  b« 
pronoanced  safe  until  about  eighteen  days 
have  elapsed.      On  Uw  other  hand,  in  th* 
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inoculated  nnallpox,  the  incubative  stage  is 
shortened,  and  is  generally  from  seven  to 
nine  days.  The  febrile  stage  follows.  In 
distinct  smallpox  it  lasts  four  days,  and  then 
the  eruption  appears.  In  the  confluent,  the 
whole  course  is  more  rapid,  the  eruption 
appearing  at  the  end  of  the  third  day  or  even 
on  the  second. 

The  eruption — at  first  a  pimple,  then  a 
vesicle,  next  a  pustule,  and  lastly  a  scab— 
is  generally  at  its  height  on  the  eighth  day, 
after  which  they  begin  to  suppurate  (this  is 
the  most  dangerous  time);  and  after  suppura- 
tion, a  scab  is  formed,  which  falls  about  the 
thirteenth  or  fourteenth  day,  though  some- 
times longer.  Hence  in  ordinary  smallpox 
the  incubation  period  lasts  a  fortnight,  the 
illness  itself  another  fortnight.  During  the 
first  period  the  patient  walks  about,  and  is 
nou  -  contagious  (unless,  indeed,  his  clothes 
have  become  infected  from  the  same  source  as 
his  body);  during  the  second  period  he  is 
evidently  ill,  and  in  most  of  that  period 
dangerous  to  society. 

Mode  of  Propcigation.  —  Smallpox  may  be 
derived  from  the  cow,  which  is  affected  by 
this  disease  (then  called  cowpox),  and  this 
may  be  transmitted  to  man.  The  eruption 
appears  on  the  teats  of  the  animal,  and  the 
milkers  occasionally  become  infected.  It  was 
in  this  way  that  the  Gloucestershire  milkers 
who  had  been  taken  with  cowpox  found 
themselves  protected  by  it  from  the  human 
smallpox,  and  so  laid  the  foundation  of 
Jenner*s  discovery.  As  the  smallpox  may  be 
transmitted  from  the  cow  to  man,  so  may  the 
smallpox  of  man  be  transmitted  to  the  cow. 
This  has  been  done  now  both  by  inoculation, 
and  also  through  infected  bedding,  &o.,  being 
placed  in  the  field.  This  disease  also  afi&icts 
the  horse,  and  a  variety  of  it  the  sheep. 
This  last  (the  variola  ovina^  or  the  claveUe  of 
French  writers)  is  peculiarly  interesting,  be- 
cause the  sheep,  although  covered  with  large 
pustules,  may  be  handled  freely  and  without 
danger  by  their  shepherds,  as  if  (as  Dr.  W. 
Budd  remarked)  there  was  here  a  poison,  and 
there  was  only  one  test  for  its  presence — 
viz.,  the  body  of  a  sheep.  The  propagation 
of  claveUe  by  starlings,  flies,  &c.,  which  fre- 
quently happens,  is  instructive,  and  throws 
light  upon  infection  and  contagion  generally. 
Smallpox,  then,  may  be  communicated  and 
propagated  from  the  cow  or  horse,  and  pro- 
bably other  animals. 

It  is  also  communicated  by  direct  contact, 
by  inoculation,  by  emanations  from  the  sick, 
by  flies,  by  clothing,  and  articles  of  all  kinds, 
such  as  books  from  circulating  libraries,  pence, 
letters,  &c.  There  are  instances  of  conununi- 
cation  by  all  i\ie  m«\.\xo^  TSi«ii\^&inft^«.\M^^«. 


Prevention  of  the  !>»«««.— First  among  tk 
preventive  means  stands  effetUve  raociaatioM. 
By  effective  vaccination  is  meant  fwet  (orx 
distinct  vaccine  vesicles  inoculated  on  the  urn 
of  every  child  under  three  months ;  a  mcod*! 
vaccination,  which  may  or  may  not  take  effect, 
at  the  age  of  ten  or  twelve  ;  and  a  third  tk- 
cination  in  another  ten  or  twelve  yean.  Be 
sides  these,  on  the  approach  of  smiUpox, 
every  individual  should  be  tuUd  whether  b« 
or  she  is  susceptible  of  smalliwx.  Ysedoe  is 
ttMt,     Those,    cceUrit  paributy  who  take 
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smallpox  readily,  also  have  successful  ncciM 
vesicles ;  those  who  are  protected,  the  Tsedfie 
lymph  scarcely  affects. 

Wlien  smaUpox  actually  appears,  entj 
case,  however  mild,  must  first  be  iMlstedu 
much  as  possible.  Thin  curtains  should  be 
fixed  to  the  open  windows,  so  as  to  allow  no 
flies  to  go  out  or  in,  and  fly-catchezi  ihooU 
be  suspended  in  different  parts  of  the  room.* 
The  patient's  body  should  be  well  snoisted 
with  carbolic  acid  oil,  the  excreta  reeeived 
in  vessels  containing  some  disinfectant,  lad 
buried  deep  in  the  ground.  The  atiesdaBti 
should  be  thoroughly  vaccinated,  sad  ifl 
cloths,  rag8,  &c.,  used  to  wipe  disehsrgei  froa 
the  mouth  should  be  burnt.  If  the  pstiat 
recovers,  he  must  not  be  allowed  to  go  est 
until  all  desquamation  ceases,  which  will  bt 
in  about  a  week  after  the  scabs  drop  off.  Awl 
before  going  out  he  should  baveathoros^ 
change  of  clothing,  the  skin  should  be  nblied 
over  with  oil  and  then  washed.  If  the  a» 
should  be  fatal,  a  coffin  should  be  prei»red 
lined  with  chloride  of  lima  ;  the  bod/  ihonM 
be  laid  out  only  by  some  one  who  is  protected 
by  vaccination  or  a  previous  attack,  tni  a 
should  be  covered  with  disinfectants.  Bon^ 
as  soon  as  possible  is  very  desiraUe,  sitd  » 
one  should  follow  the  coffin  who  has  not  bed 
revaccinated. 

During  the  whole  period  of  ilhMSi,  kc,  • 
clean  cotton  robe  and  cap  should  he  biBg>F 
in  a  sheltered  place  outside,  for  the  mediw 
man  to  envelope  himself  in  before  Tiutaf 
the  case.  Every  medical  man  should  lea^  "* 
hat  and  gloves  outside  the  house,  and  pnttaf 
this  cotton  robe  and  cap  on,  with  after-shit* 
tion,  he  will  not  be  liable  to  carry  the  diietf 
to  other  patients.  There  are  variotti  oib* 
minute  details  which  common  sense  will  tai^ 
gest,  esi)eoially  with  regard  to  baking  or  d^ 


•  Nets  of  thread  or  string,  with  meAes  «^ 
inch  sqoare.  and  so  fine  as  alaaoet  to  be  «^JJ^ 
will  efrectoally  prevent  flies  from  cBterinf  n^ 
room,  providing  the  light  enters  the  nou  oo  <»tt^ 
only.  For  a  fuller  account  of  the**  aof^.^ 
$ee  Kirby  and  Spenoe'a  Entomology.  7xh  eijwa? 
69 :  also  Trans.  Eat.  8oc,  Lend.,  vol  t  p  i.  "^ 
1^  vol  il  p.  45. 
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itroying  bedding  and  clothing,  whitewashing 
md  eleansing  the  rooms,  &c. 

One  thing  should  be  specially  mentioned— 
rii.,  that  there  is  no  dependence  in  this  dis- 
iaae  on  gaseous  disinfectants.  According  to 
Bakewell,  the  contagion  of  smallpox  consists 
if  minute  particles  of  liquid  enclosed  in  hard- 
9ked  puB. 

Sanitaiy  authorities,  on  the  appearance  of 
in  epidemic,  should  take  united  action  against 
(be  foe,  by  establishing  temporary  hospitals 
usd  means  of  conyeying  patients  to  them  ; 
Jiej  should  also  watch  the  railway  stations, 
est  patients  with  the  eruption  on  them  should 
ittempt  to  travel  by  rail,  and  thus  carry  the 
afeetion  to  distant  places. 

librarians,  and  other  custodians  of  public 
natitations  of  the  kind,  should  require  a  cer- 
ificate  that  the  person  to  whom  they  intrust 
tUditm  has  no  smallpox  in  his  family.  Schools, 
bvrohes,  and  all  public  places  should  be  well 
ratched,  and  no  one  nursing  a  smallpox 
sUient  allowed  to  mix  with  any  assembly. 


Tablb  III. 


»— The  inoonvenienees  and  dangers 
o  the  health  produced  by  smoke  are  obvious. 
)k»  .Aagut  Smith  made  an  examination  of  the 
mriooa  imokes  issuing  from  the  chimneys  of 
iifferent  manufacturing  premises.  The  fol- 
owing  tables  show  the  results  obtained  from 
aalyaing  several  samples  of  the  black  smoke 
isuing  from  the  flues  of  a  sugar-factory  :— 

Tablb  I. 


Ssibonic  acid 
Ssfbonic  oxide 

>zjgeo 

Hdlantgas 

lUrasen....^.... 


BOitar-Woikit  LaiB«  Chimnej. 


Hmoksfrom  Lowwr 

Opctung.  Mot.  tl, 

IBM. 


a. 


•I 


7-67 
none 
12  61 
none 
79-62 


7-47 
none 

8-11 
none 
81-42 


99-90     100-00 


SnmplM'tAlun  »t  tb« 

Bottom  of  Cbimney. 

NuTember  6,  1868. 


1. 


725 

380 

7-41« 

none 

81-54 


100-00 


709 

4-46 

7  57 

none 

80-88 


100-00 


Table  XL 


Sosar-Worlu.  Snuill  Chimney. 

Qum. 

Sunptes  oollMtad. 
Uwembarai.  18M. 

SamplM  ooUeot«d, 
Dtoember  34, 16«8. 

L 

s. 

1. 

s. 

<^rbonie  acid... 
grbooic  oxide.. 
Oxygen  

351 

0-68 

0-45 

13  54 

8182 

8  89 

0  59 

0-41 

14  08 

81-03 

2-84 
none 

18-46 
7870 

8-77 

0-55 

none 

Jf^Uatgas 

■fcwwen 

16  52 
7916 

100 1)0 

100  00 

100-00 

100-00 

Sugar- Work!,  Luv*  Chimii«T. 
BMuplM  Ulun  tram  Opailng  M  Feet  abon 
lb*  Oroand. 

Gatet. 

NoT«mber  S8. 1888. 

D«ocmb«r  a,  1888. 

1. 

s. 

1. 

a. 

Carbonic  acid.. 
Carbonic  oxide. 
Oxviren 

6-17 

1-56 

12-22 

none 

•  •  • 

0  13 
79-93 

6  75 

0-48 

12-36 

none 

•  •• 

•  •• 

80  41 

6-64 
0-40 
1117 
none 
0-02 
none 
81-77 

6-32  1 
0-98 
11-86 

r,  ^6*'" • 

Hydrogen 

Marsh  gas 

Olefiantgas 

Nitrogen..... 

none  ! 
0-78 
none 
80  06 

100-00 

100  00 

100-00 

100-00 

*  Oxygen  found  in  this  ^instance  by  absorption 
iUi  pyrogalUc  acid. 


Black  smoke  contains  also  water,  soot,  and 

sulphurous  acid. 

100  cubic  feet  of  black  smoke  contained — 

1.  .       a  a 

Water  .    none  797^41       1047*44 

Soot    .  .    none  none  18-62 

Sulphurous  acid    8S^8  none  none    ' 

"Whenever  there  is  black  smoke  there  is 
water  in  the  smoke,  because  the  black  carbon 
is  deposited  from  hydrogen  compounds,  which 
burn  readily.  Pure  hydrogen  uncombined 
was  not  found.  Sulphuretted  hydrogen  also 
seems  to  be  always  absent.  Sulphur  does 
certainly  come  from  coals  in  combination  with 
hydrogen,  but  it  is  so  easily  separated  that  it 
never  reaches  the  flues.  There  are  several 
attacks  on  the  hydrogen  and  sulphur  compound 
— fortunately  for  us,  as  otherwise  our  towns 
would  really  be  uninhabitable  when  fires  were 
smoking.  Sulphuretted  hydrogen  is  decom- 
posed by  heat.  When  this  occurs,  in  the 
absence  of  oxygen,  the  solid  sulphur  is  de- 
posited; but,  as  we  see,  there  is  always  air 
enough  in  the  smoke  for  this  event,  and  so 
the  sulphur  bums.  This  is  the  chief  source, 
if  not  the  only  source,  of  the  sulphurous  gases 
arising  from  smoke.  If  any  of  the  sulphur- 
etted hydrogen  remained  unbumt,  the  sul- 
phurous acid  would  itself  decompose,  forming 
a  deposit  of  readily  combustible  sulphur,  and 
increasing  the  amount  of  the  sulphurous  acid. 
Then  the  gas  itself  is  readily  combustible,  and 
forms  sulphurous  acid  and  water  by  burning. 
For  these  reasons  that  dangerous  gas,  sulphur- 
etted hydrogen,  is  not  allowed  to  pass  up 
our  chimneys  when  burning  coal.'*— (Angus 
Smith.) 

Black  smoke  contains  a  much  larger  propor- 
tion of  carbonic  acid  gas  than  ordinary  smoke, 
is  heavier  and  denser,  and,  it  is  needless  to  say, 
involves  considerable  waste  of  fuel ;  hence, 
whether  considered  in  its  relation  to  tlio 
manufacturer,  or  as  a  nuisance,  it  is  equally 
undesirable. 

An  analysis  of  the  common  brown  smoke, 
both  from  the  large  and  small  chimneys  of  the, 
sugar-works,  gave  the  following  results  :• 
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Common  Brown  Smoke. 


Roffw-Worlu, 
Larg*  Chuuti«ir- 


Carbonic  acid...  4*26 

Carbonic  oxide,  none 

Hydrogen 

Manih  gas 

Nitrogen j  70  11 

Oxygen... '  1(»  tW 


lUOOO 


4-14 
none 


8'J-02 
15-84 


SumOICI 


CLimney. 


100-00 


2  63 
none 


78-86 
18 -til 


100  00 


2  08 
none 


80  22 
1770 


100-00 


The  reader  will  find  in  article  Combustion 
a  table  showing  the  composition  of  the  smoke 
issuing  from  a  common  house  fire. 

For  the  gaseous  compounds  found  in  tobacco 
smoke,  ice  Tobacco. 

The  carbon  cont  lined  in  the  smoke  collects 
on  buildings,  &c.,  giving  them  a  dingy  appear- 
ance. Rough  surfaces  take  up  a  much  greater 
c^uantity  of  carbon  than  smooth,  and  become 
black  in  proi)ortion  to  their  roughness.  In 
examining  some  rough  bricks  from  buildings 
in  Manchester,  Dr.  Smith  found  that — 

4.4  ^  4-0^  or  17-6  fcq.  in.,  gare  0  17  grs.  carbon. 
80  X  2-7,  or   81  „  0^2  „ 

**  This  last  is  equal  to  32  J  grains — about  j  of 
an  ounce,  or  21  grammes — on  a  wall  30  feet 
by  30.  This  is,  I  believe,  a  great  deal  above 
the  mark,  at  least  I  believe  a  house  will 
appear  dingy  with  a  minute  portion  of  this." 

To  diminish  the  amount  of  sulphur  given 
off  by  coal  gas,  it  was  suggested  by  Mr.  Holme 
of  Manchester  to  bum  salt  with  the  coal. 

The  following  experiments  illustrate  the 
value  of  this  idea : — 

Amount  of  Sulphur  driven  off  from  a  Specimen  of 
Coal  by  Distillation. 

Sulphor,  per  Cent 
Coal  alune — 

1.  At  a  low  red  heat  .    0*4692 

2.  At  a  higher  heat  .     0*5655 
S.  At  a  nearly  white  heat                .    0*6755 

Salpbox.  p«r  Cent. 
Coal  with  common  salt — 

4.  With  6  per  cent,  salt  .    0-4526 

6.  ,,  „        at  a  higher  heat  0-484.S 

6.  „  „        nearly  white  .    0  5557 

The  remainder,  or  cinder,  contained— 

Sulphur,  per  Cent 

From  No  8 0  4332 

„       6 05448 

AVhen  lime  was  substituted  for  salt,  the 
following  results  were  obtained : — 

Sulphur,  per  C*nt. 
lu  Dwt-.Uiitc. 

Coal  distilled  alone  .  .  0-4338 

„    witU    5  per  cent,  of  lime  .  01754 

,,    with  10  per  cent,  of  lime  .  00511 

,,    with  10  per  cent,  of  lime  .  0'U616 

Many  contrivances  have  been  proposed  for 
the  prevention  of  smoke.  The  principles  in- 
volved in  attaining  this  result  are  —  (1)  the 
supply  of  fuel  in  small  quantity  at  a  time, 
taking  care  to  maintain  a  strong  steady  fire, 


in  order  that  the  gases  may  be  bunit  u  soon 
as  they  are  generated ;  and  (2)  the  inpplj  of 
an  adequate  quantity  of  atmospherx  air. 

One  of  the  earliest  patents  obtained  for 
smoke-burning  was  that  of  Mr.  CUrlea  Wye 
W- illiams,  in  the  year  1840.  This  gintlemu* 
method  consisted  in  admitting  an  abuDdsBt 
supply  of  cold  air  through  a  large  Dumber  d 
small  perforations  in  the  door  and  fnuit  psrt 
of  the  furnace. 

Lark's  system  is  based  on  the  aimisuon  of 
heated  air,  under  due  regulation,  Iwth  through 
the  door  and  at  the  bridge  or  back  of  the  ivi- 
nace,  by  which  means  oombustioi  is  rendered 
more  complete  and  smoke  thereby  prevented. 
Ivison  recommended  the  introduction  of 
steam  by  minute  jets  over  the  fi.'e,  which  ii 
thus  greatly  increased  in  intensity  withost 
the  production  of  smoke,  and  with  a  saving  of 
fueL  In  Jucke's  arrangement  the  grate  ban 
of  a  furnace  are  replaced  by  an  endless  ebia 
web,  which  is  carried  round  upon  two  roflen 
in  such  a  way  that  each  part  of  the  fad  ii 
exi)osed  to  conditions  most  favourable  for  per 
feet  combustion.  A  variety  of  tmoidtu  gntei 
have  been  invented  for  private  houies.  Th«j 
not  only  possess  the  advantage  of  consnmiDg 
their  own  smoke,  but  also  heat  the  roon  for 
a  considerable  time  without  attention.  Stt 
Warming. 

It  is  the  duty  of  sanitary  authorities  i^ftr 
force  the  provision  of  any  Act  that  may  be  in 
operation  in  the  district,  requiring  that  far 
naces,  &o.,  all  consume  thsir  own  imokft- 
II*.  H.,  s.  102.)    See  also  Nui&lkces. 

Every  locomotive  used  on  a  highway  or 
railway  must  be  so  constructed  as  to  cohsubk 
its  own  smoke.  Penalty,  £5  per  daj  or  Ie» 
—(8  Vict.  c.  20,  s.  114 ;  24  &  25  Vict,  c  70.  i- 
8;  28  and  29  Vict,  c  8:1) 

Steam-vessels  plying  to  and  fro  betveen 
London  Bridge  and  any  place  on  the  rin^ 
Thames  are  liable  to  penalties  for  not  conflUD' 
ing  their  own  smoke. — (19  k  20  Vict  c  10f> 
s.  8L) 

Under  sect.  19  of  the  Act  quoted  it  is  sot 
necessary  in  an  information  to  show  tbt 
black  smoke  sent  forth  from  a  chimney  ^ 
injurious  to  health  as  well  as  a  nuisance. 

Snow — An  iir6an  sanitary  authority  hii 
power  to  make  bylaws  for  the  prevention  d 
nuisances  arising  from  snow,  kc  Su  Br- 
LAWS,  Scavenging,  Strekts,  kc 

BxmS—Set  Tobacco. 

8oap  is  a  true  chemical  eompound.  The 
basis  of  the  hard  soap  is  toda,  of  the  hAi 
poUuh,  The  soda  or  potash,  as  the  eiseitfy 
be,  is  united  with  the  fatty  adds,  and  fa** 
compounds  soluble  in  water.  On  the  othff 
hand,  magnesium,  calcium,  Ito.,  do  lu^^ 
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i  aoluble  in  water  ;  hence,  wlien  a  solution 
*p  ia  added  to  hard  water,  double  decom- 
fcion  lets  in,  and  the  insoluble  calcium 
'  k  formed.  See  Water,  Analysis  op. 
lie  manufacture  of  soap  is  not  in  itself 
idered  dangerous,  but  a  very  offensive 
ke  is  emitted  from  the  chimneys.  Acci- 
tal  cases  of  poisoning  by  soap  lees  have 
ured,  and  occasionally  the  workers  fall 

>  the  large  soap-boilers,  and  so  lose  their 
18.  In  the  construction  of  premises  for 
lying  on  this  industry  the  chimney  should 
bailt  high  enough  to  carry  away  all  offen- 
6  nndce,  &c,  and  every  precaution  taken 
pnrent  the  occurrence  of  such  accidents 
we  have  here  indicated. 

rhe  business  of  a  soap-boiler  is  not  to  be 
vly  established  in  an  urban  sanitary  district 
tfumt  the  consent  of  the  sanitary  authority. 
A  lathority  may  make  bylaws  regulating 
ftbuinest. 

Bodiam  (yatnum,  Na  =  23)— This  metal 
MBot  exist  native  ;  when  pure,  it  resembles 
rer  in  colour,  but  is  soft ;  specific  gravity, 

>  It  rapidly  oxidises  and  forms  a  jiro- 
ode,  the  alkali  soda. 

Sodium  salts  r^emble  greatly  those  of 
^Msium,  but  may  be  easily  distinguished 
<&  the  latter.  They  are  soluble  in  water, 
not  give  any  precipitate  with  the  ordinary 
frots,  and  they  give  a  rich  yellow  colour 
the  flame  from  a  Bunsen's  burner.  They 
I  to  a  certain  extent  be  also  distinguished 
m  the  potassium  salts  by  the  carbonate 
Bg  an  easily  crystallisable  salt,  effervescing 
drj  sir,  the  carbonate  of  potassium  being 
ttslhsed  with  difficulty,  and  deliquescent, 
•tinom  chloride  does  not  give  a  precipitate 
h  sodium  chloride,  neither  does  picric  acid, 
chlorate  of  ammonium,  nor  tartaric  acid. 
bicarbonate  of  Sodium  (NaHCOs)  is  largely 
d  in  the  preparation  of  effervescing  powders, 
Srsins  of  the  commercial  bicarbonate  of 
nm  neutralising  18  grains  of  crystallised 
ftrie  acid,  17  grains  of  crystallised  citric 
,  I  fluid  ounce  of  lemon-juice.  The  com- 
tid  of  soda  which  has  the  most  importance 
U,  and  the  only  one  which  it  will  be  neces- 
to  enlarge  upon  here,  is — 
Uoride  of  Sodium  (NaCl  =  68-5.  Specific 
ity,  2*24;  composition  in  100  parts,  Na 
2 ;  CI  C0*68)  {comm/m  salt),  so  necessary 
he  alimentation  of  man,  has  been  known 
I  the  ^rliest  times.  Moses  commands, 
le  Book  of  Leviticus,  that  every  offering 
eat  upon  the  altar  shall  be  seasoned  with 
;  Homer  in  the  Iliad  (lib.  ix.  214)  men- 
I  it,  and  the  Romans  used  it  in  their 
ficial  cakes ;  indeed,  in  the  Latin  Church 
■e  is  ftill  continued. 


Common  salt  exists  in  a  large  proportion 
in  every  one  of  the  secretions,  and  it  forms 
about  half  the  total  weight  of  the  saline  mat- 
ters of  the  blood.  The  proportion  in  the 
blood  is  fixed,  and  does  not  appear  to  be  capa- 
ble of  alteration.  The  dietetic  value  of  salt 
has  been  recognised  from  the  earliest  times. 
Besides  its  dietetic  value,  salt  is  an  important 
disinfectant.  We  may,  indeed,  term  it  the 
"original"  disinfectant.  It  has  been  long 
employed  for  preventing  the  putrefaction  of 
food,  and  there  is  no  reason  why  it  should 
not  be  similarly  employed  for  keeping  refuse 
substances  of  all  kinds  from  decay.  It  is 
cheap,  easily  obtained,  clean,  and  not  poison- 
ous ;  the  only  disadvantage  is  that  it  is  not  a 
deodoriser.    See  Disinfection. 

Salt  is  obtained  either  from  salt  mines  or 
by  the  evaporation  of  sea- water.  This  latter 
method  was  formerly  practised  to  some  extent 
upon  the  southern  coast  of  our  own  island,  but 
with  us  this  mode  of  manufacture  is  now  un- 
important, lu  conducting  the  process,  sea- 
water  is  allowed  to  run  into  shallow  pools,  in 
which  the  water  evaporates  and  the  liquor  be- 
comes concentrated  by  the  heat  of  the  sun ; 
crusts  of  salt  are  formed,  and  are  raked  off 
from  time  to  time.  The  rough  crystals  thus 
obtained  furnish  the  6a^  talt  of  commerce. 
The  concentrated  sea-water  or  hittem  is  em- 
ployed as  a  source  of  bromine.  It  has  been 
found  in  France  that  when  such  "salt 
marshes  "  have  been  abandoned,  as  they  often 
are,  they  become  a  source  of  disease. 

The  mean  mortality  of  sixteen  years  in  the 
town  of  Brouge,  situated  near  a  large  aban- 
doned salt  marsh,  was  1  in  21  (47*6  per  1000), 
while  for  the  whole  of  France  the  rate  was  1  in 
40  (25  per  1000) .  It  has  been  supposed  that  the 
salt  water,  in  constantly  coming  in  contact  with 
fresh,  destroys  the  animal  matters  contained 
in  the  latter,  and  the  putrefaction  of  such  sub- 
stances gives  rise  to  dangerous  exhalations. 

A  thousand  parts  of  the  water  of  the  British 
Channel  contains  28*05948  paits  of  chloride  of 
sodium. 

The  common  salt  of  commerce  usually  con- 
tains small  portions  of  chloride  of  magnesium, 
chloride  of  calcium,  and  sulphate  of  calcium, 
and  hence  deliquesces  in  air  and  has  a  slightly 
bitter  taste.  These  may  be  separated  by  dis- 
solving the  salt  in  four  times  its  weight  of 
pure  water,  and  dropping  into  the  filtered 
solution  first  chloride  of  barium,  and  then 
carbonate  of  sodium  as  long  as  any  precipi- 
tate falls;  filter,  and  evax>orate  the  clear 
fluid  very  slowly  until  the  last  crystallises, 
which  is  pure  chloride  of  sodium. 

mtrale  of  Sodium  (NaNOj).— This  sub- 
stance is  now  largely  used  as  a  manure,  and 
in  the  preparation  of  nitric  acid.    It  has  also 


recently  been  employed  in  the  minnfietnre  i 
of  firewarki.  It  ha*  been  atilued  u  &  du- 
infectuit  in  place  of  Kitkate  or  Fotassiuh, 

For  legialatioareipecting  (odium,  kcAleali 

ACnsj    NUIHANCESJ  TBACESiDujGIBOUII,  &c 

Boila-Forthe  purpoH  of  thii  uiicU,  aoili 
(including  rocki)  maj  be  dirided  into  per- 
aeahU  nnd  imi«rmeiible.  Tbe  impermeable 
are  thuH  wliich  are  loHd,  denie,  haiiog  tew 
intcnticei,  and  therefore  containing  little  or 

Toolia,  clay-ilate,  dense  clayi,  oolite,  hard 
limeitone,  dnloiiute,  ike.  Ttie  permeable  are 
the  rerene  of  the  former,  and  compriie  euah 
Bi  olialk,  land,  landitone,  vegetable  loili,  &c. 

Thii  diviaiun  ia  of  pnictiail  importance.  A 
ce»|iit  in  a  ttiff  imiKrmeable  clay  aoil  ii  not 
(o  liable  to  pollute  welU  u  one  which  !■  ex- 
cavated in  looie  gravel ;  while,  on  the  otber 
hand,  lurFace-water  collects  on  impermeable 
Boili,  and  often  cuuasii  dampoeu  to  the  foun- 
dation* of  lionaea. 

The  amount  of  muitture  and  of  air  in  aaoil. 
iti  Dn|>ai;ity  for  beat,  and  iti  chomicnl  coni- 

The  nioiiture  ot  inila  ii  derived  from  two 
(onrcea— via.,  fruiu  tlie  min  above,  and  from 
the  lubiuil  -  water  and  i[iringi  beneath.  It 
vnriea  gieatl; ;  tliua,  in  marble,  gianito,  the 
primitive  and  niotamarphio  tocki  geneiall;, 
it  ii  about  1  pint  in  eiory  cubic  yard.  Loiue 
■and  in  the  lamo  cubic  araa  wiU  baU  M  gal- 
lant, aaodetone  27  galloni.  Clay  retnini  from 
10  to  20  per  cent.,  chalk  13  to  17  per  cent, 
light  clay  l">ni  mil  from  20  to  30  i«r  cent., 
and  Immui  from  iO  to  50  per  cent. 

The  ahiortition  of  heat  by  different  aoilt  boi 

brpii  only  hi  yet  invottigateil  by  a  few  ohier- 

ven.     Schiibler  givci  the  following  table  :— 

nirtr  •ifrtlainint  irral.  100  bcint  otniiMil «  Ike 

SiandanL 

Fanil.  vlIh*oni<liaic  100-00 

I'uiVMnJ WfW 

1.l(hlclay       .        .        ,  .       T8B0 

OajTTorlh    '.'.''.'.        M-^o 
I'utTvlay  MiO 

Henoe,  nud  ii  the  bottett,  huniui  and  clay 
aiiT  lbi>  cidd^l  Kula. 

fWwh«(  (\^«,™ih.i.  of  SoiU.-SmU  are 
iMiu|Hi><<d  <>t  aniiunl  and  rentable  matter  and 
Uiineiiil  ■ulutHiirra.  The  organic  Duttvr  ia 
itvrivnl  fn>m  lif^,  Ihe  niinenl  ftvun  tbe  dia- 
inti>Kniti<in  »f  nwka.  The  iin|»>«>lerating  or 
lu-inriiv)  ivniliiuruli  tJ  loili  are  aluminum, 
aitfmu.  palriiim.  niaeneuum.  iimt.  cnrKtn. 
ehUniiw.  |>h«i|thi>ru*,  )h>lawuBi.  and  aedinm. 
•Ill)  in  aiual)  .|uantit;  ttbw  ctaawnt*. 


The  Infiatnn  a/Uu  rarioia  Soilt  «i  HoJU. 
— The  impermeable  rock* — lueh  aa  Ihepiiiiu. 
te.,  a*  vail  u  tbe  clay-ilate— an  gHunllr 
coniidered  healthy.  Hahitationa  or  enciDip- 
menta  are  uaoally  built  on  the  alopin;  lida 
of  aome  of  tbe  hilli,  and  the  water  nu  ifl 
readily,  nor  do  impurities  aoak  into  tlu 
apringa.  For  a  good  inatance  of  a  faeiltbj 
aite  o(  thia  deacription  Malveni  may  ha  dtti 
When  aacb  formationa  become  diaintegnltd 
they  are  aaid  to  bo  unfaealtby,  but  tbe  aiideia 

Zdmaioiu  and  mag  nctian  formatioAi  aboead 
in    hard    apringa,    which    may  cau*  goltit. 

Umeatone  aitea,   however,  which  an  the  »■ 
vane  of  detrimental  to  health. 

Chalk,  permeable  aaudatoaea,  and  gnrcl 
are  extremely  healthy.  The  aptiagi  Ina 
gravel  are  generally  derived  from  aadttl;iii( 
I'lay,  and  are  pure  ;  thoae  from  tbe  pertoMbla 
aandatonu  may,  if  care  be  not  taken,  pi 
polluted. 

Sandff  toiU  greatly  vary.  Tboe*  witkoat 
organic  matter  are  healthy ;  othen,  Uka  Ik 
aubaoil  of  the  Laudea  in  France,  conbia  > 
vegetable  aediment ;  otiien,  again,  fnca  aob- 
aoil-water,  are  diatinctly  malaiions ;  and  atfac 
aa  tboie  of  tbe  Funjab,  abound  in  anloUa 
aalta,  *o  that  the  drinking-water  ii  tick  it 
common  aalt,  carbonate  of  aoda,  line,  ■*{- 
neaia,  Ac.  ConitauUy  flztrntlng  aocti  walti 
cannot  Ul  to  indaoe  a  bad  atate  of  haaltk. 
I  Dry  cultirattd  loiU  an  baklthy.  Ml  irri- 
I  ffalfd  Miit  are  hurttuL 

Claj/,  marly  toili,  Ac,  moat  be  dwatd 
thoroughly  or  they  an  very  unhealthy,  ud 
induce  coDiiunption  and  other  avili.  "0* 
water  doet  not  nin  off,  bat  nmaini  b  Ika 
I  loil  1  and  beddea  thia,  they  an  cold. 
!  UatU  iinU,  aaoh  a>  tbe  ground  mada  tr 
I  fiUing  up  large  excavation*  with  rnblHik,  aj* 
I  probably  the  moat  nnhealthy  of  all ;  tktj, 
I  however,  may  become  leaa  dangaruna  afto  > 
.  number  of  yeara.  On  no  aoooani  abonU  i^ 
a  lite  be  aelected  tor  building  porpoeM. 

AH  aoili,  and  eapedally  aigilhioeaB  aili, 
poiaeaa  the  valoalile  property  of  paiif)i>( 
wal«r  impregnat«d  with  oiganic  mttt^ 
Mere  agitation  of  water  with  Gnelv^diviM 
clay  ia  aufficient  to  remove  a  laige  anuutrf 
organic  and  aaline  nutter.  Clay  deCLaapiM 
aulphateand  chloride  of  ammonia,  beooatil 
claya  contain  lime,  and  the  nanlt  ia  thillk 
clay  retaina  tbe  ammonia,  and  aolphiM  Hd 
ohloride  of  lime  an  formed.  A  ainutit  nai- 
tion  takea  plaee  with  potaaaic  nitrate. 

But  it  muat  be  b«i)e  in  mind,  thaliUM' 
all  aoila,  eapeeially  when  dry,  are  poHAan  '" 
doriBen,and  diainfectanta,  yet  that  r* 
doaa  sot  extend  to  tbe  genu  of  all  A"^ 
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~e.ir.,  the  germs  of  typhoid  fever,  and  perhaps 
»f  Solera,  would  appear  rather  to  he  pre- 
enred  by  the  soil.    See  Fbvbb,  Typhoid. 

Analptis  of  SoUs. — For  health  purposes  the 
MO  eseential  points  are  the  amount  of  moisture 
md  the  permeability  of  the  soil ;  the  chemical 
ioiistitation  may  also  be  required. 

The  moisture  is  easily  obtained.  About  10 
{rammes  should  be  put  in  a  platinum  dish, 
md  heated  in  a  paraffine  or  air  bath  at  125''  C. 
Bntil  it  ceases  to  lose  weight. 

The  permeability  to  air  is  best  estimated 
bj  the  ingenious  method  of  Pettenkofer.  The 
nil  is  crushed,  dried,  and  powdered;  it  is 
khm  put  into  a  burette,  and  the  burette 
Bipped  and  tapped  so  as  to  expel  air  from  the 
interstices.  This  burette  is  connected  by  an 
dastic  tube,  provided  with  a  clamp,  to  a 
Moond,  into  which  water  is  poured,  and  the 
imght  of  the  water  carefully  noted.  By 
opening  the  clamp,  the  water  will  of  course 
RO  from  the  second  into  the  first,  expelling  as 
it  rises  all  the  air  in  the  soil.  It  is  allowed 
to  run  in  until  a  thin  layer  of  water  is  seen 
above  the  soil,  the  height  at  which  the  water 
stands  in  the  second  burette  is  then  read  off, 
sad  the  following  calculation  made : — 

Amount  of  water  used,  x  100  __  percentage 

eubic  centimetres  of  dry  soil    "     of  air. 
The  analysis  of  soils  is  divided  into  two 
parts— one  mechanical,  the  other  chemicaL 

The  mechanical  analysis  consists  in  separat- 
ing the  soil  into  stones,  gravel,  sand,  coarse 
■and,  fine  sand,  clayey  substances,  &c.  This  is 
done  very  expeditiously  by  Nobel's  apparatus, 
which  u  figured  and  described  in  Fresenius's 
*  Quantitative  Chemistry.'  In  default  of  ap- 
panktus,  a  rough  and  fairly  accurate  separa- 
tion may  be  effected  by  hand-sieves  and  sub- 
■dence,  each  product  being  weighed. 

Tho  next  process  is  to  determine  the  car- 
bonic acid  in  a  portion  of  soil,  which  may  be 
effected  after  the  manner  of  Will  and 
Fresenins.  (See  Acid,  Oabbonio.)  The  soil 
is  then  usually  treated  in  the  following  way  :— 
Four  hundred  and  fifty  grammes  of  properly 
dried  soil  are  digested  with  1500  cubic  centi- 
BMtres  of  concentrated  hydrochloric  acid;  two- 
thirds  of  the  liquid  are  decanted,  diluted,  fil- 
tered, and  evaporated,  with  the  addition  of  a 
little  nitric  acid  towards  the  end.  The  dry 
is  moistened  with  hydrochloric  acid, 
led,  and  the  silica  separated.  The  filtrate 

is  now  made  up  to  1000  cubic  centimetres. 
Three  equal  portions  of  this  liquid,  each 

containing  300  cubic  centimetres,  are  taken 

—0,  b,  and  e. 
In  a,  the  iron,  the  manganese,  the  alumina, 

tits  lime,  and  magnesia  are  determined.    The 

alumina  and  iron  may  be  thrown  down  by 
>llunoniJ^  and  the  iron  estimated  by  the  solu- 


tion of  permanganate,  described  under  the  head 
of  Volumetric  Solutions  ;  the  lime  sepa- 
rated by  ammonium  oxalate ;  and  the  magnesia 
in  the  solution,  now  free  from  iron,  alumina, 
and  lime,  by  sodium  phosphate. 

In  6,  the  sulphuric  acid  and  alkalies  may 
be  determined.  The  sulphuric  acid  is  pre- 
cipitated by  chloride  of  barium  ;  milk  of  lime 
is  then  added  to  the  liquid ;  it  is  next  filtered, 
and  the  alkalies  determined. 

In  c,  the  phosphoric  acid  is  determined  as 
pyrophosphate  of  magnesia. 

The  portion  insoluble  in  hydrochloric  acid 
consists  of  quartz,  clay,  silicates  of  alumina, 
iron,  lime,  magnesia,  and  alumina.  It  will 
hardly  be  necessary  to  examine  it  farther; 
but  if  desired,  a  part  of  the  insoluble  portion 
should  be  ignited  with  carbonate  of  soda,  and 
then  treated  with  dilute  hydrochloric  acid:  the 
insoluble  residue  is  silica,  and  in  the  solution  is 
probably  iron,  alumina,  &c.  Another  portion 
may  be  decomposed  by  sulphuric  acid. 

If  the  nitrogen  in  the  soil  is  to  be  deter- 
mined, it  must  be  burnt  with  soda-lime.    See 

NiTKOGEN. 

Soldier— /S^  HtgiI^ne,  Militabt. 

Soot — The  soot  of  pit-coal,  since  it  con- 
tains, besides  empyreumatic  matter,  sulphate 
of  ammonia,  is,  when  not  too  freely  applied, 
valuable  as  a  manure ;  and  it  is  also  employed 
by  gardeners  for  the  purpose  of  killing  insects. 
Wood-soot  was  formerly  reputed  vermifuge 
and  antiseptic,  and  was  officinal.  Soot  has 
been  discovered  as  an  adulterant  of  opium. 

Soup— Soup  may  be  defined  as  an  aqueous 
solution  of  the  soluble  constituents  of  meat. 
Meat  gives  up  to  water— albumen,  gelatine, 
creatinine,  fatty  matter,  inosic  acid,  with 
baryta  and  potash,  lactates,  phosphates,  and 
chlorides,  combined  with  potash  and  magnesia, 
and  traces  of  lime  and  soda,  and  these  sub- 
stances are  usually  present  in  properly  pre- 
pared soup.  The  gelatine  contained  is  of  small 
nutritive  value,  and  is  liable  to  disturb  the 
digestive  organs  ;  hence  it  is  not  advisable  to 
employ  means  whereby  a  large  proportion  of 
gelatine  may  be  extracted,  as  frequently  is  the 
case.  Soup  is  rarely  made  from  meat  alone, 
it  is  usually  flavoured  with  vegetables,  &c. 

The  richest  soup  may  be  prepared  by  chop- 
ping lean  meat  into  small  pieces  and  dissolv- 
ing out  the  soluble  constituents  by  macerat- 
ing the  pieces  of  meat  fur  a  short  time  in 
water,  which  is  then  gradually  heated  and 
exposed  to  a  prolonged  but  gentle  boiling.  A 
soup  thus  prepared  contains  the  whole  of  the 
soluble  constituents  of  the  meat,  amounting 
to  about  5  per  cent,  of  the  quantity  used. 

The  nutritive  value  of  soup  will  of  necessity 
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Tory  with  the  matters  from  which  it  is  made 
and  with  its  mode  of  preparation. 

According  to  Dr.  £.  Smith,  in  cooking- 
depots  where  soup  is  made  for  the  poor,  100 
rations  of  soup  are  thus  prepared  :  "  The  meat- 
liquor  from  7  lbs.  of  beef  and  1  lb.  of  bones ; 
split  i)eas,  13  lbs.  ;  carrots  and  Swede  tur- 
nips, each  6^  lbs. ;  onions,  5^  lbs.  ;  leeks,  J 
lb. ;  salt,  pepper,  and  dried  herbs,  enough  to 
flavour."  And  the  materials  for  100 rations  of 
Scotch  broth  are,  according  to  the  same  autho- 
rity :  "  The  meat-liquor  from  7  lbs.  of  beef 
and  1  lb  of  well-broken  bones ;  2}  lbs.  of  split 
l)eas ;  3^  lbs.  of  Scotch  barley ;  3^  lbs.  of 
carrots ;  3.]  lbs.  of  turnips  ;  7^  lbs.  of  cabbage 
or  other  green  vegetables ;  with  sufficient  salt, 
pepper,  and  dried  herbs."  Reckoning  the 
ration  at  1  pint,  it  would  contain  the  nu- 
triment of  only  about  1|  oz.  of  meat  and  bone, 
which  is  manifestly  insufficient  for  dietetical 
l»urpo8es.— (Lkthebt.)  /See  Cooking  ;  Meat, 
Extract  of,  &c 

807,  Indian— A  species  of  thick  black 
sauce  imported  from  China.  It  is  prepared 
by  mixing  certain  definite  quantities  of  seeds 
of  Soja  hiapiday  water,  bruised  wheat,  and 
common  salt  together,  and  leaving  the  mix- 
ture to  stand  for  some  months.  Most  of  the 
so-called  Indian  soy  of  the  shops  is  made 
simply  by  saturating  molasses  or  treacle  with 
common  salt. 

Special  Drainage  JHrntriot—See  Sew- 
age, p.  540. 

Speoifio  Oravity  is  the  weight  of  a  unit 
of  the  volume  of  a  substance  ;  in  other  words, 
it  is  the  relation  between  the  weights  of  bulks 
of  different  kinds  of  matter.  The  specific 
gravity  of  all  solids  and  liquids  is  referred  to 
water,  which  is  taken  as  1000 ;  and  for  gases 
the  standard  is  generally  air ;  but  some  chem- 
ists refer  gases  to  hydrogen,  as  the  lightest 
body  known.  In  England  the  specific  gravity 
is  taken  at  60**  F. ;  in  France  it  is  taken  at 
32**  F.  (O**  C.) 

To  determine  the  specific  gravity  of  a  solid 
it  is  weighed  first  in  air  and  then  in  water.  The 
data  obtained  arc— (a)  weight  in  air;  (6)  weight 
in  water;  (c)  difference  or  loss  of  weight ;  then 

-=  specific  gravity.     When  a  substance  is 

lighter  than  water  it  may  be  attached  to  a 
piece  of  lead  or  other  metal,  the  specific 
gravity  of  which  is  known,  and  then  weighed 
as  before,  and  calculated  out  by  rule  of  three. 
Specific  Qravity  of  Liquids  and  0<uet. — 
Liquids  are  usually  estimated  either  by  hy- 
drometers, or  by  small  bottles  holding  10,  50, 
or  100  grammes  or  grains  of  water  up  to  a 
mark  in  the  neck.  It  is  obvious  that  by  put- 
ting other  liquids,  such  as  ether  or  oil  of 


vitriol,  in  the  same  flasks  up  to  the  mark, « 
obtain  the  same  bulk,  but  the  weights  wi 
be  different.  For  example,  a  specific-grant 
bottle  filled  with  water  weighed  1000  granime 
filled  with  alcohol,  792  grammes.  The  specif 
gravity  of  the  alcohol  is  therefore  79 
grammes.  But  the  most  convenient  aB< 
quickest  method  of  estimation  for  liquids,  m 
one  indeed  of  great  accuracy,  is  by  mesiu  0 
Westphal^s  balances. 

These  balances,  manafactarf^  in  two  sizes,  hin 
the  advantage  over  the  well-known  hjdrometcn 
that  with  them  the  specific  gravity  of  all  Itqaidt 
whether  heavier  or  lighter  than  water,  can  be  accir 
ratelj  determined  to  the  third  decimal  place,  whilst 
hydrometers  are  adapted  for  one  class  of  liqakb 
only. 

The  balances  consist  of  a  support,  a  wei^beui 
a  plunger  to  be  immersed  in  the  liquid,  aod  a  £eto( 
weights  (fig.  98).  The  foot  of  the  sappoit  F  ban  a 
hollow  ahaft  L,  provided  with  a  set-screw  P.totbst 
the  upper  part  of  the  support  can  be  raised,  knrered, 
and  secured.  The  upper  part  of  die  support  is  fitted 
at  one  end  with  the  fulcrum  of  the  beam  H,  sad  il 
the  oiher  on  the  same  level  with  the  poiot  J,  wbidi 
serves  as  a  sero  when  weighing.  The  catcb-blocl 
K  prevents  the  beam  fhna  being  lifted  oat  of  in 
bearings.  The  beam,  a  lever  with  uneqaal  amtt,  ii 
divided  fh>m  H  to  A  into  ten  equal  parts,  and  » 
minates  at  the  opposite  end  in  a  coanterpolK,  p(» 
vided  with  a  point,  which  serves  as  a  toogne.  n< 
graduated  arm  is  notched  to  receive  the  rider  weigbti, 
A,  B,  and  G. 

At  the  upper  end  of  the  plunger  a  platlooffl  ki^ 
is  melted  in,  into  which  fits  the  suspension  wire,  tfd 
is  in  turn  connected  with  the  stronger  saspeesiw- 
link  m.  To  make  the  wire  more  mobile  and  preserrt 
it  from  breaking,  it  is  not  connected  vilb  ^* 
platinum  loop  of  the  thermometer  directly,  bst  b} 
means  of  the  double  link  n.  The  weights  are  m 
made  that  the  two  hirgest,  A  and  A',  are  equal  to  lk< 
weight  of  distilled  water  displaced  by  the  plosier  al 
15*  0.  as  normal  temperature.  The  weight  1'  isbai 
into  a  loop,  and  in  determining  the  specific  griTin 
of  liquids  heavier  than  water  it  is  suspended,  11  a*! 
be  seen  in  fig.  9S,  and  =  L  The  otha  thm 
weights  are  riders,  fitting  into  the  notches  od  ^ 
beam,  and  with  their  ends  curved  up,  so  tint  os^ 
may  be  hung  upon  another  in  case  of  a  repfsuil 
decimal— «. a.,  888.  The  rider  B  is  ,V  ^^  tniC^h 
of  A.  A  or  A'  will  therefore  restore  the  equflibriin 
disturbed  by  plunging  the  thermometer  into  distiUH 
water  at  15*  C,  as  shown  in  fig.  98.  If  placed  ifi  «< 
of  the  notches,  A  indicates  as  many  tenthi  of  ^ 
entire  weight  as  the  figure  under  the  notch  aaMsU 
to ;  the  rider  B  denotes  as  many  huudrcdtlis,  ui  " 
as  many  thousandths. 

For  use,  the  foot  of  the  support  is  placed  op« » 
table  as  horisontal  as  possible,  the  beam  is  UiJ  sp<» 
its  fulcrum,  and  the  thermometer  snspended  l>  ^ 
place.  The  beam  should  now  be  in  eqttiIibriaB.s^ 
its  tongue  should  be  opposite  the  point  J.  U  Uis  )^ 
not  the  case  the  table  is  not  horisontal,  and  i^t^ 
of  paper  are  placed  under  one  or  other  side  of  *< 
foot  until  the  error  is  corrected.  The  vessd  i»  ■•* 
filled  with  distilled  water  at  IF  C,  and  tbe  ^■ 
mometer  immersed,  when  the  equilibrian  U  d^ 
turbed.    On  hanging  the  weight  ▲'  ia  tbt  k««k « 
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Fig.  101.    0-910. 


Fig.  100.    1-669. 


Fig.  99.    1S46. 
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the  beam    it    is    restored,    and   the   result    is   1 

(fig.  98). 

If  the  liquid  Is  much  hearier  than  water,  in  addi- 
tion to  A'  the  riders  A,  B,  and  C  are  used,  and  fixed 
in  the  notches,  until  the  beam  is  in  equipoise,  as 
shown  in  figs.  09  and  100.  If  the  liquid  is  lighter 
than  water  A'  is  remoTed,  and  A,  B,  and  C  alone  are 
placed  in  the  appropriate  notches,  as  in  figs.  101, 
1U2,  and  103.  If,  as  in  fig.  lOl,  C  is  superfluous,  a 
0  comes  in  its  place,  the  result  being  here  -910.  The 
accuracy  of  the  balance  if  such  that  three  decimals 
can  be  determined  with  the  greatest  accuracy,  and  if 
the  liquid  is  not  adhesive— as  sulphuric  acid— even 
a  fourth  place.  If  the  rider  C  in  the  fourth  notch  is 
a  little  too  light,  and  in  the  fifth  a  little  too  heavy, 
it  may  be  placed  on  the  beam  between  4  and  6  till 
a  perfect  equilibrium  is  attained,  and  its  distance 
ft-om  4  is  estimated  in  tenths.  The  supporting  wires 
are  very  fine,  so  that  it  may  be  assumed  that  a  differ, 
ence  in  the  depth  of  immersion  has  no  influence 
upon  the  result  of  the  determination.  Great  changes 
of  depth,  however,  are  appreciable,  and  it  is  well  in 
all  determinations  to  observe  the  depth  of  immersion 
used  in  adjusting  the  weights.  This  was  determined 
in  such  a  manner  that  the  twisted  part  of  the  wire 
and  an  equal  length  above  it  (fig.  98)  were  below  the 
surface.  This  point  can  also  be  determined  by  an 
experiment  with  distilled  water  at  15*  0. 

The  specific  gravity  of  gases  is  cletermiDed 
by  filling  globes  of  known  capacity  with  the 
gaa  upon  the  same  principle  as  the  epecific- 
gravity  bottle.  Reference  must  be  made  on 
this  point  to  standard  works  on  chemistry. 


I— The  Board  of  Trade  Returns  show 
a  large  increase  in  the  consumption  of  spirits. 
In  the  year  1873  duty  was  paid  on  28,908,601 
gallons  of  home-made  spirits  for  consumption 
in  the  United  Kindom  as  beverage  only — 
15,851,906  gallons  for  consumption  in  England, 
6,832,437  gallons  for  consumption  in  Scotland, 
and  6,224,108  gallons  for  consumption  in  Ire- 
land. The  total  in  1872  was  26,872,183  gal- 
lons, and  in  1871,  24,163,644  gallons;  so  that 
the  year  1873  shows  an  increase  of  more  than 
two  million  gallons  over  1872,  or  above  7i  per 
cent.,  and  the  increase  of  1873  over  1871  is 
nearly  20  i)er  cent. 

All  the  principal  spirits  are  described  under 
their  respective  heads.  See  also  Alcoholic 
Bevebages,  Alcoholism,  kc. 

Sprat — Tlie  sprat  is  characterised  by  the 
presence  of  fatty  matter  incorporated  with  the 
flesh.  It  contains  about  6  per  cent,  of  fat,  and 
hence  is  richer  than  the  sole,  cod,  turbot, 
brill,  plaice,  flounder,  &c.  The  yellow-bellied 
sprat  of  the  tropical  seas  is  said  by  Dr.  Burrows 
to  be  so  poisonous  that  both  Europeans  and 
negroes  have  been  known  to  expire  with  the 
fish  in  their  mouths  unswallowed.  The  sprat 
is  often  used  instead  of  the  pilchard,  and  sold 
as  the  sardine.    See  Sabdines. 

Starch  (.O^H^qO^'^  V<1'1v^V^^<i^<'(i^  xMJbkr^  or 


fecula)~An  organised  substance  occTimngin 
rounded  or  oval  grains  in  the  cellular  tissoe 
of  certain  parts  of  plants.  The  moDoooty- 
ledonous  seeds  of  the  Ccrealia  contain  it  in 
large  quantity,  and  it  is  also  present  in  gre&t 
abundance  in  all  dicotyledonous  seeds,  par- 
ticularly in  those  of  leguminous  plants,  si 
beans,  peaa,  &c.  Wheat  contains  about  75 
per  cent. ,  and  the  potato  15  per  cent.,  of  ibis 
substance.  The  grains  of  starch  examioed 
with  a  microscope  are  seen  to  consist  of  flat- 
tened ovate  granules,  which  in  the  same  plant 
are  tolerably  uniform  in  size,  but  which  vary 
in  magnitude  in  different  species  of  plants. 
The  size  and  form  of  the  granule,  the  n&tare 
of  its  markings,  and  the  position  of  the  nndem 
or  hilum  in  different  starches,  as  weU  as  the 
appearance  under  polarised  light,  are  tb« 
means  by  which  the  microscopist  identi£ei  the 
various  starches. 

The  structure  of  the  granule,  according  to 
Nageli,  is  a  system  of  laminae  from  a  cenlnl 
nucleus  to  the  outer  envelope ;  these  laminx 
are,  however,  not  formed  at  once,  for  the  fint 
beginning  of  the  granule  is  that  of  a  eeU  filkd 
with  a  homogeneous  substance,  with  neithtf 
hilum  nor  laminsB.  A  nucleus  next  nuk«  iti 
appearance,  and  there  is  finally  a  separatiaa 
into  layers  or  laminte,  alternating  in  density. 

Starch  is  insoluble  in  cold  water,  in  akM 
and   in   most  other  compounds;  but  wi^ 
water  at  about  175°  F.  it  readily  forms  a  gek- 
tinous  mass.    Alcohol  and  most  of  the  aatiii- 
gent  salts  precipitate  it  from  its  solatioBt 
Infusion    of   galls    throws    down  a  oofHOU 
yellowish  precipitate,  containing  tannic  arki, 
which  is  redissolved  by  beating  the  liqaid^ 
heat  and  dilute  acids  convert  it  into  dextrin 
and  grape-sugar ;  str<^ng  alkaline  lyes  dMoI^ 
it,  and  ultimately  decompose  it. 

The  specific  gravity  of  starch  is  1 53.  StaitK 
in  the  form  in  which  it  is  usually  sold,  eor 
tains  about  18  per  cent,  of  water;  in  order t» 
render  it  anhydrous  it  should  be  dried « 
vacuo  at  a  tem|)erature  of  260° (127' C) 

Like  most  organised  structures,  stiiw 
appears  to  retain  as  an  essendal  comp(^°' 
a  small  quantity  of  saline  matter,  coniUcB; 
partly  of  potash ;  and  it  likewise  contain* » 
perceptible  amount  of  some  asotised  (^ 
pound,  which  is  present  chiefly  in  the  isttf ' 
ment  of  the  grains. — (  Jacquelact.) 

Although  starch,  when  pure,  is  s  de&w* 
substance,  it  may  be  shown  to  really  cfft^ 
of  several  modifications— ^.p.,  when  trwt^i'J 
not  too  concentrated  acids,  that  portion  »'»''■ 
is  coloured  blue  by  iodine,  and  prepoo^*'^ 
in  the  softer  parts  of  starch,  ii  disMlred.  fH^ 
a  portion  is  left  to  which  iodine  imifO » 
yellow  colour.  This  ydlow  modifi**",'* 
but  slightly  acted  upon  by  •cidi  or  bciinS 
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nter  ;  it  itill  povenn  the  atrncttira  of  the 
fnnnlca,  and  it<  hirdrat  portion  ii  perhnpa 
identieal  with  nllolou.  The  lilua  btiiI  ^eUow 
nddiScktioDi  chuge  Endiull;  into  each 
other,  formiDg  other),  coloured  by  iodine 
noUt,  red,  or  onnge.  Potato  staroh  contnina 
■  brge  qouititr  of  the  jellov  modiSeation,  a 
mwlIcT  of  the  bine,  and  a  atill  imalleT  at  the 
onnge.  Wheat  itarch  contain!  mnch  violet 
and  raddiih-Tiolet,  leaa  yellow,  and  scATcelj' 
tsj  blue  :  but  wban  it  ii  boiled  in  water  the 
bine  modiGeation  inereaiei.  On  boiling 
yellov  atsreh  with  water  for  a  laug  time,  moat 
a(  it  dinolve),  and  the  aolution  gives  with 
iodine  ■  liolet  colour.  On  evaporation,  or 
■Uowias  the  liquid  to  freeze,  amslo-dtxtrinc 
npsmtea  oat  in  diaoa,  baring  a  diameter  of 


and    c 
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of    1 


Amjilo-dtxirlne,  minai  '1  per  cent,  of  aih 
(oompoeed  of  phoaphorio  acid,  polsaiiam, 
ndiDm,  and  oaldom),  and  dried  at  100°  C. 
(SU°  F. ),  nu7  be  repreaented  b j  tlie  fonnula 
(CH^«Ou-t-H,0).  Amrlo-deitrinetarnathe 
|]ua  of  pdariiatian  to  the  right.  The  aolid 
BAatanoa  ii  tnrued  yellow  bj  iodine,  but  the 
nlnUon  tnma  firat  violet  and  then  red. 
Braa  there  appear  to  exiat  two  modifica- 
Uana  of  thij  anbatanoe  alio. — (Naoeli,  Add. 
la  Chimie,  218-227.) 
Tha  different  kinda  of  atarohea  are: — 
Arroierool  Stardia. — The  name  of  arrow- 
Not,  origiDall;  applied  to  the  fecnla  of  Har- 

|nat  Tarietj  of  atarohea,  tha  principal  of 
Aish  an  thoie  known  in  commerce  ai  Arum, 
Chnna,  Curcuma,  Jatropba,  Huauta,  Tacca, 
nd  Natal  arrowroota. 

ArnM  Arrotcroot  (ayn.  Portland  arrowroot) 
h  obtained  from  the  tubera  of  the  Amm 
■■nrfntum.  Diameter  of  tha  graina  variea 
from  TT*iB  to  Twt'n  of  »o  ii'!''.  Hilum, 
•eeanttic,  atar  -  ihaped  ;  graina,  globular  or 
OTnd,  or  ixregaUriy  triangular ;  concentric 
Hnga  diatJDct.  Bj  heat  the  gn^ina  mpidly 
doable  and  treble  their  roluma,  and  the  hilum 
•ad  ting*  ate  teen  more  diatinctljr. 

Ciaiia  Amncroiit  ITout-la-nioii)  ie  tnmi«hed 
1^  the  Canna  idiUit,  natural  order  ifamn- 
loenc.  The  graina  Tai7  in  diameter  from  [}, 
^  tla  of  an  inch.  The;  preient  themselvea 
VBdar  aaTeial  toima—one,  the  imaller,  being 
Klohnlar  or  oroid ;  the  other,  the  larger,  are 
PTiifotm;  vhilat  the  largest  gmnulea  are  flat, 
o*aI,  and  pointed  at  their  extreoutiet.  The 
'^nm  ia  eccentric,  aituated  towarda  the 
B*now  and,  and  the  concentric  line: 
*Ktrenel]'  fine,  narrow,  and  regular.  The 
tweh   diawlrea    eaaily    in    boiling    water. 


SolatioD  of  potaab  ca«wei  them  to  awell 
rapidly,  and  givea  to  the  hilnm  and  linai 
remarkable  clcamea*  {fig.  UK). 
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Fig.  104 

Ton  I -hi -moil  starch  may  be  confounded 
with  that  of  the  potato.     The  moat  chsnc- 

of  the  granulea,  and  the  action  of  polariied 
light,  which  givea  with  toiu-la-mou  a  much 

Cureuma  ArroKrool  it  furnished  bj  the 
Curcuma  anguatifvlia.  The  granulea  nro 
elongated,  triangulnr,  or  irtegularly  oral, 
flattened  and  almojt  transparent,  the  diameter 
of  the  long  axes  vnrying  from  „',?„  to  ,jVit 
of  an  inch.  The  hilum  ii  eccentric,  very 
indistinct,  and  situated  at  the  narrow  ei- 
tremitj  of  the  granule;  the  concentric  linea 
are  well  marked,  and  form  aegments  of  n 
circle.  The  npgilication  of  bent  or  a  solution 
of  potnsh  deforms  the  graina  in  a  very  irregu- 
lar manner. 

Jalropha  or  Braiilian  Arrowroot  (bjti. 
Alanihot)  is  derived  frum  the  ifanihol  lUUit- 
lima),  the  same  pinnt  which  yielda  taptocA. 
The  granalea 
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ilaranta  ArroKToot  (syn.  Jamaica,  '  St. 
Vincent]  is  derived  from  Ularanla  arandi- 
nacae.  The  granules  are  long,  lomewhat 
ovoid,  tending  to  a  trianguUr  shape  in  some, 
hut  the  smaller  onea  maybe  almost  circular. 
Tlio  long  diameter  of  the  granule  varies  in 
aiie  'from  i^Vs  to  „Vb  of  ai    '     ' 


and  dist 


is  circular,  in  othen  linear 
(ag.  ion). 
SaUd  Arrovraat  is  probably  the  produce  of 
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Maranta  anindtnocra.*  The  gnmulet  i 
times  KK  circnUr.  aoDKitiiim  oTid,  and  ■ 
wLnt  trigonal ;  their  length  average*  from 
TiU^o  to  y^n^,  of  an  inch.  The  eccentricity  of 
tliegranule— that  ii,  the  distance  of  the  hRHm 
(rora  tho  ujiper  part  of  the  grain  compared 


:o  from  the  1 


between  -fi  and  J.  The  laminw  appear  under 
water  with  speciHl  elenmeu.  These  granule 
have  been  mistaken  foe  potato  starch,  but  th 
differences  in  tlie  eccentricity  and  in  the  siie 
are  cliaractPTs  which  ahollld  not  mill— i 
practical  observer. 


Fis.  lOS. 
Tacca  XrroitTwf  {syn.  Taliiti  Arrowroot)  is 
extracted  from  the  Tacca  Ocranica  and  piit- 
ttatifida.  The  granules,  when  viewed  side- 
wayg,  are  muller-nhnped,  with  truncate  or 
dihedral  hosea ;  when  seen  endways,  they 
appear  circular,  oecaaionally  angular  or  poly- 
hedral :  sometimes  a  sort  of  contraction  given 
them  a  sub-pyriform  nppesrance.  The  hilum 
is  well  developed,  and  often  starred.  The 
average  diameter  of  the  granule  is  ^^  of  an 

Barley  Slajvh.See'Bhlii.EY. 

Maist  Slarch.—See  Indian  Corn. 

Potato  SInrrA  {syn.  Potato  Arrowroot, 
British  Arrovrroot).— This  is  starch  derived 
from  the  tubers  of  the  potato  {Solanum  labtr- 
oaum).  The  granulea  vary  (jreatlj  in  shape 
and  siie,  some  being  small  and  circnlar.  others 
large,  ovate,  and  oyster-ihaped.  Their  aver- 
age length  is  from  „?,jn  to  „ttij  of  an  inch. 
The  eccentricity  averaees  J.      The  concentric 


■a  ascribed  lo  lbs  A. 


Fig.  10«. 

It  is  of  great  practioal  importiroe  ta  di» 
trnguisb  potato  starch  from  that  of  tbtdif' 
ferent  speciei  of  mar«iita,  ti  it  ii  a  fn^wit 
adnlteraUon  of  the  latter. 

The  starch  ot  the  maranta  diftets  fna  IW 
of  the  potato  in  being  on  the  aversp<*l.' 
two-thirds  the  size.  The  Umiiiieare(*ilithi 
eieeption  of  Natsl  arrowroot)  len  Jirto* 
and  the  shape  of  the  hilom  iseeaBiallyMrf 
atransvene  fracture. 

Besides  the  optical  prDpertiea  llin  >" 
certain  chemical  testa — 

1.  Uarantn  arrowroot  mixed  with  twiditi 
weight  ot  hydrochlorio  acid  pTOduMs  •  ■''" 
opaque  paste,  wheeeas  potato  treated  •ioS'Hj 
produces  a  paste  tianspannt and  jeDylils. 

2.  Potato  starch  evolves  a  dissl^wUi  >^ 
peculiar  odour  when  boiled  with  dilnU  *■ 
phnric  acid,  which  is  not  the  cue  with  iani» 

3.  An  acrid  oil  may  be  eitncled  fnm  '*• 
starch  of  the  potato,  but  not  from  that  J^ 
maranU. 

Bkt  Starch.— Set  Rict 
Sge  Starch.— See  Bte. 
Saga  Stareh.-~S<e  S.ico, 
Tapioea  Slarrk.—Stf  Tapiika. 
Starch-works  by  fermrMatiim  are  flutiif 
the  French  aathoriUes  in  the  Gnt  cba  ■ 
live  trades,  the  oomplaiute  sgabut  <M 
smells,  injnrioniemanaiiou,aiiiip^ 
of  water.     Starch  -  work*  by  Kp»n"" 
of  the  glnten  without  /mmeiUatiim  sn  phns 
the  second  claaa,  the  complaint  m  tlii'*"' 
being  pollution  of  the  water  only. 

Starch  as  a  food  U  useful  for  its  m*-^ 
ceous  properties,  bnt  U  esottins  ne  «itn(* 
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itarches  have  the  same  nutritive  value, 
iiej  differ  in  digeitibility.  Starchy  lub- 
iea  are  digested  by  the  ptyalin  of  the  saliva, 
reatine  pf  the  pancreatic  fluid,  and  the 
tinal  mucus.  The  solution  is  effected 
inversion  of  starch  into  a  low  form  of 
r — glucose  —  which  is  either  freely  ab- 
»d  into  the  circulation,  or  changed  in  the 
ach  into  lactic  acid,  when  it  serves  an 
rtant  function  in  the  digestion  of  nitro- 
OB  matter.  It  may,  by  mal-assinulation, 
ne  converted  into  butyric  acid,  when  it 
m  much  discomfort. 

r  functions  of  starch,  &c.,  see  Food.  The 
iT  is  also  referred  to  Cabbo-Hydrateb, 
FBy  Potato,  Sugar,  &c 
r  the  estimation  of  starch,  see  Sugar,*  &c. 


maybe  defined  as  the  science 

applied  to  life.    The  term  is  said  to 

been  first  invented  by  Professor  Achen- 

of  Gottingen,  1749;  the  science  itself, 

ded  by  Sir  William  Petty,  who  died  in 

18^  a  statistical  office  was  established 
le  department  of  the  Board  of  Trade  for 
purpose  of  collecting,  arranging,  and  pub- 
ng  statements  relating  to  the  condition 
the  various  interests  of  the  British  Em- 

• 

i  1833  a  statistical  section  was  formed  in 
British  Association  for  the  Advancement 
cienee  during  the  period  of  its  meeting  at 
ibridge,  and  in  1834  the  Statistical  Society 
imdon,  which  publishes  a  quarterly  jour- 
was  established.  Similar  societies  exist 
the  Continent.  The  science  itself  is  in- 
1  felt  to  be  of  such  general  importance 
i  International  Statistical  Congresses  are 
1  occasionally.  There  was  one  at  Brussels 
853,  a  second  at  Paris  in  1855,  a  third  at 
una  in  1857,  and  a  fourth  in  London,  under 
presidency  of  the  Prince  Consort,  July 
&,1860. 

batiitics,  or  the  numerical  method,  are  one 
he  most  powerful  aids  of  the  hygienist. 
Sgures  the  health  of  a  town  is  shown  at  a 
oe ;  by  figures  the  efficacy  of  preventive 
sures,  such  as  vaccination,  is  tested,  and 
fatality  of  epidemics  traced, 
is  in  matters  of  doubt  that  the  science  is 
fc  useful.  Nobody  would  dream  of  using 
mighty  engine  of  statistics  to  iUustrate 
r^ular,  known,  and  accepted  pheno- 
on ;  but  in  such  inquiries  as  the  propor- 
of  each  sex  bom  annually,  or  the  propor- 
ol  deaths  to  the  whole  population,  it  is 

*  There  was  no  starch  used  in  England  till  a 
3er9  woman,  one  Mrs.  Duighen  Tanden  Plasse, 
rht  in  the  oie  of  starch,  1664."— <Uarleian  Mis- 
sy, vol  iv.  p.  218.) 


obvious  that  without  the  use  of  figures  our 
knowledge  must  ba  tBgue,  uncertain,  and 
often  erroneous.  The  usefulness  of  the  nume- 
rical nethod  may  also  be  seen  in  the  disproval 
of  certain  popular  notions,  especially  those  of 
class.  For  example,  sailors  often  assert  that 
the  sea  is  as  safe  as  the  land,  (!)  but  the  re- 
gisters show  that  the  annual  average  of  deaths 
from  all  causes  in  the  navy  is  14  per  1000,  in 
the  merchant  service  21*7  per  1000  strength. 
In  the  navy  two-thirds  of  these  deaths  are 
due  to  diiease,  in  the  merchant  service  two- 
thirds  are  due  to  other  causes.  Now,  among 
the  home  population,  at  sailors'  ages,  the  mor- 
tality from  all  kinds  of  violence  does  not 
exceed  1  per  1000.  Suppose  the  progress  of 
education  is  required,  as  estimated  by  the 
number  of  those  who  can  write  their  name, 
this,  again,  is  easily  obtained  from  the  mar- 
riage registers  with  but  few  sources  of  error. 
The  Registrar  -  General  gives  the  following 
table,  which  renders  that  certain  which  before 
might  have  been  a  matter  of  mere  assertion  : — 

To  10*  VirrUffM  Uiemaaa 
AnnuAl  Proportion  of  Ciuw 
In  wbiob  »  Mark  instead 
of  a  Name  waa  written  in 
theBegiaier. 
Yean.  Men.  Women. 

1841-45  .         .        .        32-6  4$  9 

1846-60  .         .        31-4  462 

1861-65  .         .        .        30-2  43*6 

1856-60  .        .         .        271  381 

1861-65  .         .        .        23-6  82-9 

1866-70  .  .        20-5  283 

1871  .        19-4  26-8 

The  most  important  statistics  required  for 
health  purposes  are — 

L  The  Annual  MortalUy.—The  de&iha  are 
most  conveniently  expressed  as  so  many 
deaths  to  1000,  10,000,  100,000,  or  1,000,000 
living,  and  not  in  percentage;  for  example, 
suppose  it  is  asserted  that  the  death-rate  per 
cent,  from  smallpox  during  the  twenty  years 
1850-69  was  -02041,  this  number  is  not  so 
easily  grasped  by  the  mind  as  the  number 
204  1,  calculated  in  the  ratio  to  1,000,000 
living.*  Statements  relative  to  the  annual 
mortality  are  more  accurate  if  the  deaths  are 
calculated  not  only  to  the  number  of  people 
living  at  the  end  of  the  year,  but  to  that 
number  plus  a  certain  addition  to  be  made  on 
accountof  those  persons  who  lived  during  part 
of  the  time,  but  died  before  its  close.  The 
difference  is  fractionaL 


*  To  estimate  the  annual  death-rate  from  a  single 
quarter's  returns,  the  following  formula  may  be 
used,  q  =  number  of  days  in  the  quarter ;  d,  the 
deaths ;  p,  ike  population  : — 

HLH  X  d  X  4000  -r  P  =  annual  death-rate,      i 

Or  another  convenient  method  is  to  use  factors.   For 
the  March  quarter  the  factor  is  4*058  ;  for  the  June 
quarter,  4  014 ;  and  for  the  September  and  December 
quarters,  3*969— 
then       d  x  factor  -r  p  =  annual  death-xsJtft. 
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Hygienisti  must  not  be  satiafied  with  merely 
the  annufd  rate  of  mortality,  but  the  deaths 
shonld  be  grouped  and  dasiified  into— (1)  nude 
and  female ;  (2)  under  five  years  and  over  five ; 
(3)  grouped  according  to  the  age  at  death,  &o. 
No  general  rule  can  be  given  as  to  arrange- 
ment, since  this  depends  upon  what  the 
statistics  are  intended  to  show.  Excellent 
examples  of  classification,  grouping,  &c.,  are 
to  be  found  in  the  Registrar-General's  re- 
turns. 

2.  Annual  Rate  of  Inereaae  of  Population. 
— This  is  best  calculated  by  logarithms,  as 
most  health  statistics  are.  Suppose  it  is 
required  to  know  the  annual  rate  of  increase 
in  a  town,  the  population  of  which  was  600  in 
1861,  1000  in  1871 ;  the  correct  annual  on- 
crease  would  not  be  50,  because  it  would  be 
smaller  in  the  first  than  in  the  last  year  of  the 
decade.  "By  deducting  the  logarithms  of 
the  1861  population  (600)  from  that  of  the 
1871  population  (1000),  the  decimal  rate  of 
increase  is  obtained,  '90103,  which  can  be 
turned  into  the  annual  rate  by  the  insertion 
of  a  cipher  to  the  right  of  the  decimal  point. 
The  annual  rate  of  increase  is  '030103,  which 
may  be  tested  by  adding  it  ten  times  to  the 
logarithm  of  the  population  in  1861,  the  result 
being  the  logarithm  of  the  population  of  each 
intervening  year  up  to  1871. 

'  *  It  will  be  found  that  the  correct  increase  in 
the  first  year  of  the  decade  on  this  imaginary 
population  of  600  was  36 ;  whereas  in  the  last 
year  it  was  67." — (Sanitary  Record,  December 
12,  1874.) 

3.  Cautea  of  Death, — Here  caution  is  re- 
quisite on  account  of  faulty  returns.  Causes 
of  death  may  be  expressed  in  ratios  to  a 
million  living,  or  where  it  is  required  to  know 
whether  a  particular  disease— for  example,  con- 
sumption— is  more  prevalent  in  one  locality 
than  another,  it  is  often  oonvenient  to  express 
this  in  terms  of  the  total  mortality.  Causes 
of  death  should  always  be  classed,  and  it  will 
be  better  to  follow  the  classification  of  the 
Registrar-General^s  returns  for  the  sake  of 
uniformity  and  comparison. 

4.  Amount  of  Sickness  to  Population, — ^This 
is  a  very  difficult  matter  to  obtain  with  any 
accuracy  (except  in  the  army  or  navy). 

6.  Births  to  Population*— HheKTetwcDBwUl 
in  time  become  most  valuable. 

6.  Tlie  relative  number  of  live  and  stUl-bom, 
of  premature  and  full-grown  children. 

7.  The  State  of  Education  in  a  District, — 
This  may  be  obtained  by  examining  the  re- 
gisters of  marriage,  and  noticing  how  many 
sign  their  names,  and  calculating  it  in  per- 
centage. 

8.  Vaccination. — Whether  a  district  is  well 
Taocm&ted  or  not,  'msc^  \>«  v^^xoximately 


obtained  by  exaodmng  the 
children,  and  expressing  tha  In 
quired  in  percentage. 

9.  Medn  Age  at  Death.— TboMh 
simply  adding  up  all  the  Bgm  al 
dividhig  by  the  sum. 

10.  Mean  Duration  of  Life, 
IL  Probable  Duration  of  Life.- 

age  at  which  a  given  number 
bom  at  the  same  time,  win  be  radm 

12.  Eoqtectation  of  Lifc—IM^ 
at  a  glance  the  expectation  of  life 

To  use  the  numerical  method,  tl 
which  results  are  exi»eeted  to 
must  be  strictly  comparable,  ai 
selected  with  care.  It  will  be  oc 
arrange  them  in  some  tabular  : 
forms  must  vary  according  to  tl 
the  case ;  no  definite  rule  can  be  1 
to  their  selection,  but  a  little  ] 
readily  suggest  the  most  conrenli 
method. 

The  facts  will  then  be  ennm 
average  and  extreme  results  obtais 
facts  may  also  be  grouped  togtl 
care  only  to  associate  such  eventi 
upon  the  same  combination  of  ca 
general  principle,  the  more  nnmero 
the  more  trustworthy  are  the  s 
extreme  results. 

This  is  well  shown  by  Dr.  Guj 
piled  the  following  table  of  the  a| 
of  the  male  members  of  the  aristo 
twenty-one  years  and  upwards,  to  i 
of  several  hundreds,  and  arraogf 
first  into  groups  of  25  each;  then  twv 
groups  of  26  were  formed  into  50; 
of  60  into  100,  and  bo  on  until  the 
were  obtained : — 


KombvofFlMli. 

26  . 

50  . 

loo  . 

SOO  . 

400  . 

800  . 

1000 


69-40 
66*44 
6370 
62  US 
61-10 


M-61 
65-99 
56-8$ 

67  « 
68 -M 


60*84      69-67 


If  '60  be  assumed  to  be  the  tnie  i 
life  among  the  members  of  the  t 
who  have  attained  their  twenty-fint 
the  whole  numbers  nearest  to  ths  di 
substituted,  the  aeoond  eohimn  vill 
the  extreme  error  which  would  htvs  I 
mitted  by  relying  on  25,  60,  100,  J 
respectively:  — 


Niunbtr  of 
Flwta. 

25  . 

60  . 

100  . 

200  . 

400  . 

800  . 


STA 


11,  •Ithongta*  large  nnmber  of  boti  are 
ved  for  any  oertuntj,  ttb  aw  not  pr«- 
■d  from  naaoninga  bnaed  npoD  umJI 
Mta.  TlierB  an  idad;  faoli  which  from 
*«r)>  nitore  -caiuiot  l>e  collected  ly 
Tada  or  tbooiuidi,  and  it  tnaj  he  ahowa 
Utwa  is  alw&j'*  &  bftlancu  of  probability 
rmu  of  tba  average  evcaofaimaUnam- 
d  facta  approaoMug  oloulj  to  tha  tnia 
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will  ba  rcap«ctiT«l7  ~  and  - 


But  thoacproportioni  will  Tiry  within  oar- 
aia  limita  in  fiucceediiig  iiutanioei,  and  tha 
iitant  of  thif  ^iriatiuii  irill  Vs  rapmaDtad 


the  tiuth  miiy  he  obtained  by  ealeula- 
FoiBoii  gifM  the  fallowing  role  :— 
t «  be  the  total  nuiiibei  t.[  c:ista  iccirtli-^ii, 
a  nmuber  in  one  group,  n  the  anmbet  in 
ttar ;  total,  m  +  n  =  u. 

~  m  of  ea«h  group  to  the  whole 


of  m  Out  leu  the  Talna  of  iV  — 
leia  the  limita  of  error  in  — 


^ 

1 

^ 

^  . 

°8 

Mom^V 

if 

Poulble 

1 

„sk;v 

|i 

|| 

faolbl* 

1^ 

1 

ObtariUlin. 

ll 

IS 

0-SOOOOO 

s 

20 

0-226274 

500 

0-300000 

ISO 

360 

0-057965 

10 

0100000 

6 

45 

0-120000 

DOO 

0-360000 

175 

325 

0060333 

» 

0-aooooo 

10 

40 

0-isoooo 

0 

O'SOOOOO 

IS 

35 

0-1S330S 

600 

0-100000 

60 

640 

0-034641 

600 

0-lftOOOO 

90 

610 

0-041231 

0 

OlOOOOO 

10 

90 

0-0848.12 

600 

O-L-OOOOO 

130 

480 

0-046188 

Q 

0-lGOOOO 

IS 

85 

0-100994 

600 

0-250000 

150 

450 

0-050000 

D 

0-300000 

20 

80 

O'l 13136 

600 

0-300000 

180 

420 

0-052916 

a 

O'SOOOOO 

25 

76 

0122474 

600 

0-350000 

210 

390 

0-055077 

0 

0300000 

30 

70 

0'K>9614 

a 

0-350000 

35 

66 

0'134900 

700 

0-100000 

70 

630 

0-035071 

700 

0-15OO0O 

105 

695 

O-03«173 

0 

0100000 

so 

180 

0-060000 

TOO 

0-200000 

140 

660 

0042763 

0 

0-lSOOOO 

30 

170 

0*71414 

700 

0-260000 

175 

525 

0-016291 

D 

0-300000 

40 

160 

0-060000 

700 

0-300000 

210 

490 

0-048990 

a 

0-2BOOO0 

50 

130 

0-08U602 

700 

0-35O0OO 

245 

455 

00609B0 

10 

0-300000 

60 

140 

0-0916.W 

0 

0-3MO0O 

70 

130 

0-095392 

800 

0-100000 

720 

0-030000 

800 

0-15O000 

120 

680 

0-036707 

n 

0100000 

30 

270 

0-048990 

800 

0-20000O 

100 

640 

0-040000 

10 

O'lroooo 

45 

KM 

0-058309 

800 

0-260000 

200 

600 

0-043301 

JO 

0-aooooo 

60 

240 

O'0G532O 

800 

0-300000 

240 

660 

0045836 

w 

0250000 

7B 

2-25 

0'm07n 

800 

0-350000 

280 

520 

0-047697 

« 

O'SOOOOO 

90 

210 

0-074833 

■0 

0-350000 

106 

195 

0-077889 

BOO 

0-100000 

00 

810 

0-028284 

900 

0-150000 

135 

765 

0-033666 

m 

0-100000 

40 

360 

0-043430 

900 

0-200000 

ISO 

720 

0-037712 

10 

0160000 

310 

0-05(H97 

900 

0-250000 

225 

675 

0-040825 

« 

0-300000 

80 

3W) 

0-056568 

900 

o-;w>oooo 

270 

630 

0-043206 

« 

0-250000 

100 

300 

0-061237 

SOO 

0-350000 

315 

685 

0-044069 

0 

0-300000 

280 

0-064807 

0 

0-^0000 

140 

200 

0W7451 

1000 
1000 

0-100000 
0-150000 

100 

900 
850 

0-026833 
0-o;tl937 

0 

o-iooooo 

60 

450 

0-037947 

1000 

0-aooooo 

200 

800 

0-035777 

0 

0-lSOOOO 

75 

435 

0-0451<i7 

inoo 

0-250000 

250 

750 

0  038730 

0 

o-aocooo 

100 

40O 

0-050690 

1000 

0-300000 

300 

700 

0-040988 

0 

0-250000 

IBS 

373 

0-054772 

1000 

0-350000 

350 

060 

0-042661 

STA 
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In  order  to  use  thi«  tftble,  let  us  suppose 
that  in  1000  cases  of  some  particular  disease 
there  were  300  deaths  and  600  recoveries ;  it 
is  required  to  determine  the  possible  error  in- 
herent from  so  small  a  number  of  facts.  The 
average  mortality  in  this  case  would  be  ^®ot 
or  '300000  (see  the  second  column  of  the  table 
for  1000  facts  and  300  deaths),  or  300,000 
deaths  in  a  million  caset  (30  per  cent.)  Now, 
in  order  to  obtain  the  possible  error,  refer  to 
the  column  *'  possible  error"  and  extract  the 
number  '040988.  This  number  added  to 
300,000  =  -340988,  subtracted  =  -259012 ; 
hence  instead  of  30  per  cent.,  the  real  mor- 
tality is  between  the  numbers  340,988  and 
259,012  in  a  million,  or  approximatively  be- 
tween 30  and  34  per  cent. 

M.  Gavarret  (Statistique  M6dicale,  1840,  p. 
284)  gives  the  following  example  to  show 
how  the  formula  is  worked. 

Louis  in  his  work  on  typhoid  fever  has 
attempted  to  illustrate  the  treatment  by 
analysing  140  cases.  The  question  to  be  de- 
termined is.  What  is  the  mortality  per  cent., 
and  how  near  is  it  to  the  true  proportion  ? 
m  =  52,  the  number  of  deaths, 
n  =    88,  the  numb*   of  recoveries. 

u  =  140,  total  number  o  cases. 
i.e.,  a  mortality  of  ^,  or  '371430,  or  371,430 
in  a  million  cases,  or  roughly,  37  per  cent. 
Now,  to  determine  how  near  this  ratio  is  to 
the  truth,  we  take  the  formula — 


^2.m^  __   ^^2.52.88  ^  a  1155a 
m3      ~  1403         ""^'^ 

This  '11550  is,  then,  the  possible  error  in 
excess  or  defect,  and  the  true  influence  of  the 
treatment  will  be  comprised  between  the 
following  limits : — 

w    ^   >72^  -  0-37143  -h  0-11550 
no 

=  0-48693. 

m    ^   >y2.w.n  ^  0*37143  -  011550 
=  0-25593. 


u 


And 


n  ti2 


Thus  wo  really  learn  that  in  140  cases  the 
mortality  may  be  either  4S,693  or  25,593  in 
100,000  patients,  or  between  49  and  26  per 
oent.,  so  that  Louis's  numbers  are  far  too 
few  to  even  approximate  the  true  mean. 
They  have,  indeed,  by  themselves  little  prac- 
tical value.  All  that  physicians  would  learn 
would  be,  that  under  that  particular  treat- 
ment thoy  might  lose  any  numbers  between 
alh^ut  a  fourth  and  a  half  of  their  patients. 

The  average  or  mean  number  of  facts  is 
obtained  by  adding  together  all  the  numerical 
Talu<?s,  and  dividing  by  the  number  of  facts. 


For  example,  six  persons  are  aged  respeetirel] 
19,  20,  50,  70,  30,  and  35.  By  addhig  time 
together,  we  obtain  the  sum  224 ;  dividing  by 
6,  the  number  of  facts,  we  obtain  as  the  mMi 
37*33.  In  taking  averages,  it  is  very  impsr 
tant  to  notice  the  two  extremes.  In  toAt 
case  as  the  example,  the  two  extranii  ■• 
respectively  19  and  70.  **  A s  averages  fomM 
upon  large  numbers  are  numerical  eTpnmm 
of  true  probabilities,  so  extreme  valnfli  of 
expressions  in  the  same  precise  laDgosgsof 
possibilities.**— (Dr.  Got.) 

Hence  the  use  of  the  extremes  is  to  efasck 
and  test  numerical  theories,  and  to  eosfim 
and  strengthen  the  conclusions  dnvn  fm 
averages.  Besides  the  ordinary  caJcnIatMi 
as  above,  the  method  of  successive  meaaiii 
very  usef uL  An  example  will  best  shov  hst 
this  is  done.  Suppose  the  annual  moHiEif 
of  England  to  be  in  successive  yesn  22^  A 
21,  22,  26,  22,  21  per  1000,  the  tnmiini 
means  would  be — 

22  +  23           22  +  23  +  21 
—3—  3 

22  +  23  +  21 -f  28 

4 

22  +  23  +  21  +  26  +  23 
5 
and  so  until  the  numbers  are  large  ooigk  it 
give  each  time  the  same  resuli  The  neetf' 
sive  means  may  be  also  caleolste^  Ml 
directly  and  inversely,  and  the  bmixo* 
obtained  by  taking  the  square  xoo4  d  A* 
sum  of  the  square  of  the  errors  (qsidiit* 
mean). 

Another,  but  similar,  method 'Toy  ^ 
used  is  to  divide  the  sum  of  s  f^i^ 
number  of  facts  into  two,  thrse,  or  w0 
parts,  and  then  to  see  whether  tiie  t^ 
obtained  from  the  smaller  agree  with  ^ 
obtained  from  the  larger. 

Statistics  are  represented  either  in  teUs ' 
graphically.  The  most  usual  way  ii  to  ^ 
a  square  into  a  number  of  smsller  iqnii*^ 
the  intersection  of  vertioal  and  lMxii>^ 
lines  drawn  to  scale.  On  one  adtd^ 
square,  numbers  can  be  placed  ttfnttfft 
times,  years,  or  dates ;  on  the  otbcf*  ^ 
number  of  events.  A  line  dram  tkirt^; 
the  intersection  of  these  quantities  wiUnp 
sent  to  the  eye  events  with  greater  dflO^ 
than  columns  of  figures. 

The  following  references  to  worb  icbBjC 
to  statistics  may  be  useful :  article,  Stv* 
tics,  C^lopsedia  of  Anatomy  and  Pkj"**^ 
Jules  Oavarrkt,  Prindpes  0<»fe«* 
SUtistique  M^cale,  ou  VMioppfn^ 
K^es  qui  doivent  pr£sider  i  mb  W^ 
Augustus  De  Moboah,  An  Esisj  •  ^ 
bilities,  and  their  Application  t»  lit*  ^ 
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I  and  Iniunuice  Offices.  Laplace, 
liloaophiqne  sur  lea  Probabilit^s. 
Radioke'b  Eaaay  on  the  Arith- 
Ad  other  MeanB,  translated  by  Dr. 
denham  Society.  PoissON,  Recher- 
tProbabilit^des  Jngementa.  Twkedt 
•DD,  The  Book  of  Analysis;  or,  A 
thod  of  Experience.  Dr.  Parkes, 
Statiitics,  &c 

i-Ciil^iiie— iSse  Railways. 
i-Pipe«— S^  Wahmino. 
uff^See  Cooking. 
m—See  Wariono. 
nm—See  Htvsbs. 

bs— The  proper  scavenging,  sweep- 
iring,  and  paving  of  streets  are  of 
dtary  importance.      Filthy  liquids 

holes  and  ruts,  refuse  rots  in  the 
jid  the  very  mud  exhales  an  un- 
xlour  in  places  where  no  attention 
»  these  matters.  Nothing  exhibits 
'erenow  of  our  ancestors  to  public 
•etter  than  the  state  of  the  streets 
itories  ago.  Worcester  appears  to 
I  one  of  the  first  cities  which  pitched 
I ;  this  was  done  in  1281  by  Bishop 
mt  there  was  no  foot-pavement  for 
ories  later.  In  1533  an  Act  was  passed 
;  between  Strand  Cross  and  Charing 
d  in  1555  a  general  Act  was  passed 
g  London — certainly  not  before  it 
ired,  for  at  that  period  when  the 

went  to  Parliament,  fagots  were 
I  the  ruts  in  King  Street,  and  the 
m  that  "  the  streets  were  very  foul 
of  pits  and  sloughs,  very  perilous 
Ls  as  well  for  the  king*s  subjects  on 

as  on  foot.*' 

"eets  in  other  large  towns  followed 
pie  of  the  metropolis  at  various 
ne  not,  indeed,  until  comparatively 

purposes  of  the  Public  Health  Act, 
word  "street"  includes  any  high- 
being  a  turnpike  road),  and  any 
3lie  bridge  (not  being  a  county 
me,  footway,  square,  court,  alley, 
fhether  a  thoroughfare  or  not,  and 
of  uiy  such  highway,  road,  bridge, 
ray,  square,  court,  alley,  or  passage 
e  limits  of  any  district  under  the 

ets,  being,  or  which  at  any  time  be- 
iways  repairable  by  the  inhabitants 
rithin  any  urban  district,  the  pave- 
nes,  and  other  materials  thereof,  all 
implements,  and  other  things  pro- 
:he  purposes  thereof,  are  vested  in 


and  are  under  the  control  of  the  urban  autho- 
rity. 

The  urban  authority  from  time  to  time  are 
to  cause  all  such  streets  to  be  levelled,  paved, 
metalled,  flagged,  channelled,  altered,  and 
repaired  as  occasion  may  require ;  they  may 
from  time  to  time  cause  the  soil  of  any  such 
street  to  be  raised,  lowered,  or  altered,  as  they 
may  think  fit,  and  may  place  and  keep  in 
repair  fences  and  posts  for  the  safety  of  foot- 
passengers. 

Any  person  who  without  the  consent  of  the 
urban  authority  wilfully  displaces  or  takes  up 
or  who  injures  the  pavement  stones,  materials, 
fences,  or  posts  of,  or  the  trees  in,  any  such 
street,  is  liable  to  a  penalty  of  £5  or  less,  and 
to  a  further  penalty  of  5s.  or  less  for  every 
square  foot  of  pavement  stones  or  other  mate- 
rials injured  or  displaced;  in  the  case  of 
injury  to  trees,  the  court  may  award  compen- 
sation.—(P.  H.,  s.  149.) 

Where  any  street  within  any  urban  district 
(not  being  a  highway  repairable  by  the  inhabi- 
tants at  large),  or  the  carriage-way,  footway, 
or  any  other  part  of  such  street,  is  not  sewered, 
levelled,  paved,  flagged,  metalled,  channelled, 
and  made  good,  or  is  not  lighted  to  the  satis- 
faction of  the  urban  authority,  such  authority 
may,  by  notice  addressed  to  the  respective 
owners  or  occupiers  of  the  premises  fronting, 
adjoining,  or  abutting  on  such  parts  thereof, 
as  may  require  to  be  sewered,  &c.,  require 
them  to  sewer,  level,  &c.,  or  make  good  or 
provide  proper  means  of  lighting,  &o.,  within 
a  time  specified  in  the  notice. 

Before  giving  such  notice,  the  urban  autho- 
rity are  to  cause  plans  and  sections  of  any 
structural  works  thus  intended  to  be  executed, 
and  an  estimate  of  the  probable  cost  thereof, 
to  be  made  under  the  direction  of  their  sur- 
veyor, such  plans  and  sections  to  be  on  a 
scale  of  not  less  than  1  inch  for  83  feet  for  a 
horizontal  plan,  and  on  a  scale  of  not  less  than 
1  inch  for  10  feet  for  a  vertical  section,  and« 
in  the  case  of  a  sewer,  showing  the  depth  of 
such  sewer  below  the  surface  of  the  ground  : 
such  plans  and  sections  are  to  be  deposited  in 
the  office  of  the  urban  authority,  and  to  be 
open  at  all  reasonable  hours  for  the  inspection 
of  all  persons  interested  therein  during  the 
time  specified  in  such  notice ;  and  a  reference 
to  such  plans  and  sections  in  such  notice  is  to 
be  sufficient,  without  requiring  any  copy  of 
such  plans  and  sections  to  be  annexed  to  such 
notice. 

If  such  notice  is  not  complied  with,  the 
urban  authority  may,  if  they  think  fit,  execute 
the  works  mentioned  or  referred  to  therein ; 
and  may  recover  in  a  summary  manner  the 
expenses  incurred  by  them  in  so  doing  from 
the  owners  in  default,  according  to  the  frontage 
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of  their  respective  premises,  and  in  such  pro- 
portion  as  is  settled  by  the  surveyor  of  the 
urban  authority,  or  (in  case  of  dispute)  by 
arbitration  {see  Arbitration)  ;  or  the  urban 
authority  may  by  order  declare  the  expenses 
so  incurred  to  be  private  improvement  ex- 
penses. 

The  same  proceedings  may  be  taken,  and 
the  same  powers  may  be  exercised,  in  respect 
of  any  street  or  road  of  which  a  part  is  or 
may  be  a  public  footpath  or  repairable  by 
the  inhabitants  at  large  as  fully  as  if  the 
whole  of  such  street  or  road  was  a  highway 
not  repairable  by  the  inhabitants  at  large. — 
(P.  H.,  8.  160.) 

Incumbents  and  ministers,  as  the  owners  of 
churches,  chapels,  &c.,  which  places  of  reU- 
gious  worship  are  exempt  from  poor-rates,  are 
exempt  in  that  capacity  from  the  foregoing 
expenses.— (P.  H.,  s.  151.) 

When  any  street  within  any  urban  district, 
not  being  a  highway  repairable  by  the  inhabi- 
tants at  large,  has  been  sewered,  levelled, 
paved,  flagged,  metalled,  channelled,  and  made 
good  and  provided  with  proper  means  of  light- 
ing to  the  satisfaction  of  the  urban  authority, 
such  authority  may,  if  they  think  fit,  by  notice 
in  writing,  put  up  in  any  part  of  the  street, 
declare  the  same  to  be  a  highway,  and  there- 
upon the  same  shall  become  a  highway  repair- 
able by  the  inhabitants  at  lar;;e;  and  every 
such  notice  shall  be  entered  amoog  the  pro- 
ceeding)! of  the  urban  authority. 

Provided  that  no  such  street  is  to  become  a 
highway  so  repairable,  if  within  one  month 
after  such  notice  has  been  put  up,  the  pro- 
prietor or  the  majority  in  number  of  pro- 
prietors of  such  street,  by  notice  in  writing  to 
the  urban  authority,  object  thereto,  and  in 
ascertaining  such  majority  joint  proprietors 
shall  be  reckoned  as  one  proprietor. — (P.  H., 
s.  152.) 

Any  urban  authority  may  purchase  any  pre- 
mises for  the  purpose  of  widening,  opening, 
enlarging,  or  otherwise  improving  any  street, 
or  (with  the  sanction  of  the  Local  Government 
Board)  for  the  purpose  of  making  any  new 
street.— (P.  H.,  s.  154.) 

The  level,  width,  construction,  and  sewerage 
of  new  streets  may  be  regulated  by  bylaws. — 
(P.  H.,  s.  157.)    See  Bylaws. 

The  provisions  of  the  Towns  Improvement 
Act  (10  &  11  Vict.  c.  34)  are  incorporated  with 
the  Public  Health  Act  with  respect  to  the 
following  matters : — 

1.  Naming  the  streets  and  numbering  the 
houses. 

2.  Improving  the  line  of  the  streets  and 
removing  obstructions. 

3.  Ruinous  or  dangerous  buildings. 

4.  Precautions  during  the  construction  and 


repair  of  the  sewers,  streets,  and  hoant.— 
(P.  H.,  B.  160.) 

The  provisions  of  "The  Towns  Foike 
Oauses  Act,  1847"  (10  k  11  Vict.  &  89), an 
also  incorporated  with  the  Publio  Heslth  Ad 
with  respect  to  the  following  matters,  via  :- 

1.  ObstmcticmBandnQiianeesintikestineiL 

2.  Fires. 

3.  Places  of  public  reflori. 

4.  Hackney  carriagM. 

6.  Bathing.— (P.  H.,  s.  17L) 

For  powers  with  leg^id  to  the  U^tmg  of 
streets,  see  Gas. 

WateriTtg  of  Street8.—T!he  watexing  d 
streets,  when  neoessary,  is  one  of  thedntM 
of  an  urban  sanitary  authority,  and  should  W 
scrupulously  seen  to  in  dry  weather.  Tke 
laying  of  the  dust  by  moistening  it  not  onlj 
adds  to  our  comfort,  but  also  to  owt  boJtL 
Dust  irritates  weak  chests,  may  omtsii 
the  germs  of  disease,  and  most  cotyi^ 
causes  many  painful  affections  of  the  trjm. 
Pure  water  was  at  one  time  used  for  tkii 
purpose,  but  it  has  the  disadvantage  of  eta- 
porating  rapidly,  and  of  poMcssing  bo  dis- 
infectant properties ;  on  this  aooount,  Ms- 
water,  or  water  with  certain  salts  diisoibed  ia 
it,  is  preferable.  BIr  Cooper's  process  is  to  bs 
specially  recommended.  This  consists  is  Iks 
use  of  a  compound  of  sodium,  i*iki*^ip.  sad 
magnesium  chlorides,  which  may  eift«bs 
sprinkled  on  the  road  in  the  dry  ststa,  cr 
mixed  with  the  water  in  the  water-svi 
These  refuse  chlorides  are  extremely  Amft 
and  when  applied  in  this  manner  to  lass- 
adamised  roads,  are  economical,  for  30  per 
cent,  of  road  repairs  are  thereby  savtd.  Stt 
Highways,  Scavxnoino,  &c. 


StryohBla  (0uHnN,O,)  —  An 
obtained  from  nux  vomiea..     It  consists  of  s 
white  inodorous  powder,  tx  small,  lirilUsBt, 
transimrent,  colourless,  octahedral  ctystsb; 
soluble  in  about  7000  parts  of  yater  at  9/t, 
and  in  2500  parts  at  212°  F. ;  fieely  soluUeis 
hot  rectified   spirit;    insoluble   in  sfcsshits 
alcohol,  ether,  and  solutioM  of  the  esntiB 
alkalies ;  imparts  a  distinctly  hitter  tssts  is 
600,000  times  its  weight  of  water  (1  psiiii 
1,000,000  is  still  peroeptible);  exhibits  so  sftf 
line  reaction ;  and  forms  salts  with  the  sdd^ 
which  are  easily  prepared,  are  eiysUQiMU^ 
and  well  defined.    It  is   one  of  t^  n**^ 
powerful  poisons  we  poeserf 

The  symptona  of  poisoning  by  stiycluustf* 
those  of  general  tetanus.  The  time  of  ^ 
commencement  varies  greatly,  and  d^Ms^ 
upon  whether  the  strychnia  was  taken  is  fi» 
in  solution,  in  the  nux  Tomica  seed  i^i^  ^ 
in jected  hypodermicaUy.  The  aven^  tine  i^ 
which  the  symptoms  nrmiBjnft  is  bm  ^ 
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to  twenty  minatM;  bat  in  one  cam  related 
lij  Dr.  Taylor,  when  itiyolinU  wm  taken  in  a 
pilly  there  were  no  lymptomi  for  three  hours. 
This  symptomi,  once  oommenced,  let  in  lud- 
danly.  Nearly  the  whole  of  the  voluntary 
axe  affected  nmultaneously,  violent 
i^nlaioins  throw  the  limhs  about  in  jerks, 
kd  the  body  may  even  be  painfully  bent  into 
tlM  form  of  a  bow,  the  back  being  arched, 
and  the  weight  supported  by  the  head  and 
hieelfli.  The  course  is  very  rapid  either  to- 
wards daath  or  recovery.  In  a  case  which  is 
likely  to  prove  fatal,  the  severity  and  the 
frsqnency  of  the  paroxysms  increase,  but  the 
yttttmt  in  all  cases  retains  his  consciousness 
to  the  last. 

Tha  fatal  dose  is  variable,  but  it  may  be 
iwignBi  at  from  i  grain  to  2  grains.  Half 
i  smim  ia  about  the  smallest  dose  known  to 
kttvo  killed  an  adult  i^da,  grain  has  proved 
(atal  in  the  ease  of  a  child  in  four  hours ;  ^ 
gnin  blown  into  the  throat  of  a  small  dog 
fndiifled  death  in  six  minutes.  Some  consti- 
ivtioaa  appear  to  be  extremely  sensitive  to 
ike  aetion  of  this  drug.  Dr.  Taylor  relates  a 
caae  in  which  a  gentleman  was  seized  with 
tka  noet  alarming  tetanic  convulsions,  con- 
for  some  time,  from  taking  at  proper 
Ave  pills,  each  containing  ^  ot  b, 
kinof  atiydinia,  equal  in  all  to  ^  of  a  grain  ; 
•^  of  a  grain  will  sometimes  occasion 
tiliniii  twitohings  in  persons  of  delicate  tem- 


In  sevwal  eases  of  undoubted  poisoning  by 
it  has  been  found  impossible  to 
Hbft  dightut  trace  of  the  alkaloid, 
in  ths  stomach,  intestines,  liver,  heart, 
;  sad  the  difficulty  in  detecting  it 
ii  generally  gnater  when  the  poison  has  been 
tiken  in  solntkn,  or  when  small  doses  have 
keen  injeoted  beieath  the  skin.  Commenting 
•n  n  caee  of  strychnia-poisoning.  Dr.  Taylor 
tija:  "  This  esse  shows  that  a  large  dose  of 
■farycknia  rendared  soluble  will  destroy  life  in 
hilf  an  kovr ;  that  within  this  short  time 
fsar-fifthamajbe  removed  from  the  stomach, 
IT  at  least  aot1i^.disooverable  there  by  careful 
ikemical  anslyds  after  death ;  that  in  half  an 
War  the  poisoi  may  be  distributed  through 
ihe  body  and  deposited  in  the  soft  organs, 
*HI'*«"g^  no  satisfactory  evidence  of  its  pre- 
SMMO  ooold  be  obtained  from  less  than  ^  lb. 
if  animal  matte*." 

Although  souii-  difficulty  is  experienced  in 

iBoooring  stiyelnia  from  a  druggirt*s  shop,  it 

^  pretty  geneidly  known  that  many  of  the 

ttUMiroae  verm%-dettroying  powders  contain 

i4  in  lainge  ameeit,  usually  mixed  with  either 

%toi  or  PxTissiii;blue,  and  in  this  form  it  has 

tc«qaently  beof  used  for  criminal  purposes. 

^a»  eaees  of  this  description,  soot  or  Prussian 


blue  should  always  be  sought  for   in    the 
stomach. 

It  has  been  asserted  that  strychnia  is  occa- 
sionally used  for  the  purpose  of  flavouring 
porter,  stout,  &c.,  but  we  believe  this  idea  to 
be  extremely  doubtfuL    See  Bkkb. 

Tests,  Detection,  d-c. — The  poison  can  be 
separated  from  organic  liquids  or  solids  by  the 
process  given  in  article  Alkaloids. 

The  tests  for  strychnia  are  the  physical 
characters  of  the  substance,  the  reactions 
described  under  article  Alkaloids,  and  the 
following  colour  tests :  A  minute  portion  on 
a  white  porcelain  plate,  treated  with  strong 
sulphuric  acid,  shows  no  change  of  colour  ; 
but  when  the  acid  mixture  is  touched  with 
bichromate  of  potash,  or  ferridoyanide  of 
potash,  or  permanganate  of  potash,  or  per- 
oxide  of  manganese,  or  lead,  a  purple  colour  is 
produced,  changing  shortly  into  crimson,  then  * 
into  a  rich  red  brown,  ultimately  producing 
a  bright  red,  permanent  for  some  hours.  If 
instead  of  any  of  the  above  substances  the 
sulphuric  acid  mixture  be  touched  with  the 
sesquioxide  of  cerium,  a  beautiful  blue  colour  is 
produced,  changing  into  violet,  and  lastly  into 
a  cherry  red,  which  is  permanent  for  a  long 
time. — (Archive  der  Pharmacie,  cxciiL  252.) 
Dr.  Letheby  has  proposed  a  galvanic  test.  A 
drop  of  the  solution  is  evaporated  on  platinum 
foil,  the  spot  moistened  with  concentrated 
sulphuric  acid,  the  foil  connected  with  a 
battery,  and  the  acid  touched  with  the  plati- 
num terminal  of  the  negative  pole. 

Antidote,  —  Dr.  Yalenti  of  Vivo  (Siglo 
Medico,  April  1875)  has  made  a  series  of 
researches  on  the  action  of  monobromated 
camphor,  and  has  proposed  it  as  an  antidote 
for  strychnia.  He  asserts  that  the  following 
conclusions  ore  well  established : — 

1.  Twelve  dogs,  after  taking  a  fatal  dose  of 
strychnia,  were  saved  by  the  use  of  mono- 
bromated camphor. 

2.  The  tetanic  convulsions  produced  by 
strychnia  may  be  reduced  in  force  and  fre- 
quency by  the  use  of  the  camphor.  The  ac- 
tion of  the  antidote  is  rapid  and  sure. 

3.  The  physiological  action  of  the  mono- 
bromated camphor  is  comparatively  limited.  A 
strong  dose  of  monobromated  camphor  is  neces- 
sary to  antagonise  the  effects  of  strychnia. 

4.  The  hyposthenic  action  of  the  monobro- 
mated camphor  mitigates  the  reflex  activity 
of.  the  poiM>n. 

5.  The  monobromated  camphor  acts  on  the 
sympathetic  nerve.  This  is  demonstrated  by 
the  myosis  and  the  cardiac  paralysis  which 
were  observed  after  its  administration. 

6.  After  an  overdose  of  the  camphor  the 
united  effects  of  the  poison  and  the  antidote 
produce  death  by  syncope.   When  death  takes 
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place  during  the  stryclmiiin,  and  without  the 
antidote,  cardiac  impulses  are  observed  post 
moi'tem;  when  it  takes  place  after  and  through 
the  use  of  bromide,  cardiac  impulses  are  never 
observed. 

7.  The  experiments  show  that  it  is  prefer- 
able to  introduce  the  camphor  by  gastric 
ingestion  and  not  subcutaneouslj,  the  latter 
method  not  giving  very  satisfactory  results. 
Dr.  Valenti  considers  that  the  dose  of  mono- 
bromated camphor  in  cases  of  poisoning  by 
strychnia  should  be  from  4  to  6  grammes. 

Adulterations.— Brucia  may  be  present  in 
large  quantities,  rendering  the  alkaloid  much 
less  powerful ;  this  may  be  detected  by  the 
red  colour  produced  by  nitric  acid.  The  bark 
of  Strychnos  nux  vomica  (false  Angustura 
bark),  containing,  like  the  seeds,  strychnia, 
is  sometimes  employed  to  adulterate  the  true 
Angustura  bark.    Set  Brucl/l,  &c. 

Storg^eon— The  common  sturgeon  is  the 
Acipenter  sturio  of  Linn.  The  flesh  is  firmer 
than  that  of  other  fish,  and  resembles  veal  in 
consistence.  It  is  but  little  eaten  in  this 
country  at  the  present  day.  The  roe  is  made 
into  caviare,  and  the  swimming-Uadder  into 
isinglass. 

Suet—zSef  Butter,  Fat. 

Sugar  (CisHssOit)— The  ordinary  sugar 
met  with  in  commerce  in  this  country  is  ex- 
tracted from  the  sugar-cane  {Sa/^harum  offi- 
cinarum),  and  called  cane-sugar  or  sucrose. 
In  China  it  is  obtained  from  the  sweet  sorgho 
(Sorghum  8accharatum)y  in  America  from  the 
sugar-maple  {Acer  sacckarinum)^  and  in  France 
from  the  white  beetroot  {Beta  vulgaris^  var. 
alha).  The  sugar-cane,  although  so  extensively 
cultivated  in  America,  is  really  a  native  of  the 
Old  World.  It  appears  to  have  been  cultivated 
in  China  and  the  South  Sea  Islands  long  be- 
fore the  period  of  authentic  history,  but  was 
almost  unknown  to  the  Greeks  and  Romans. 
In  1520  the  Spaniards  transplanted  it  to  St. 
Domingo  from  the  Canary  Islands,  and  from 
this  island  it  has  gradufdly  spread  over  the 
West  Indies  and  the  regions  of  the  American 
continent. 

The  refuse  water  from  sugar  manufactories 
becomes  rapidly  foetid,  from  the  presence  of 
large  quantities  of  vegetable  and  animal 
organisms  acting  like  ferments,  uid  liberating 
sulphuretted  hydrogen  from  the  sulphates  in 
the  water.  Herr  Simon  proposed  to  deodorise 
such  water  by  a  mixture  of  quicklime,  coal 
tar,  and  magnesium  chloride.  The  propor- 
tions are— quicklime  (slaked),  1}  bushel ;  coal 
tar,  10  lbs. ;  magnesium  chloride,  15  lbs. 

C/iemicol  Comi>o«ltvon.— T!Vi^lcJSiQmTv%iita.tft- 


ments  illustrate  the  compocition  of  ths  sugar- 
cane and  cane-juice : — 

Principal  Afudyus  0/ Sugar-Came 

Tahiti     IMw 


Sugar   .  .    17  8    18-00 

Cellulose  .      9^      9  09 

Mucilaginous,  resinous, 

fatty,  and  albuminous      ». 
Salts,  silica,  iron  04 

Water  ....    Tt-0 
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Fresh  sugar-cane        lM-0  100*30  lOO^M  lOODOl 
J^ndpal  AmUjtes  of  Cam^uieL 
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Various  organic 
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20-8000    aotM 


0-028        0^317      0012 

0-017  umD  qnatftiM  O'OU 

78-070      78.3325     7St» 


100-000    100-000    lOO-OOM   MO-tW 

According  to  Fowses  the  juice  cootaint 
cane- sugar,  grape -sagar,  gum,  su^tei, 
potash,  i^LOsphates  cf  lime,  photphatei  d 
magnesia,  some  other  salt  of  the  umt  biSM» 
chlorides,  soda,  and  a  peculiar  awtiBed  mat- 
ter. 

Avequln  gives  the  following  aa  bdagtk 
mineral  constituents  of  the  brown  mgsr  d 
commerce:  Silica,  phoepfaate  ind  sabpli0f- 
phate  of  lime,  carbonate  of  lime^  sulpb^  of 
potash,  chloride  of  potaasium,  aal  the  aeetstcs 
of  potash  and  lime. 

Pure  cane-sugar  has  a  specific  gravitj  d 
1*606.  The  specific  gravity  of  the  csne-jnee 
varies,  according  to  Pareira,  fmn  1*067  to 
1*106 ;  Mr.  Fownes  found  it  to  range  froa 
1*070  to  1*090. 

The  purest  white  sugar  contaiis  aboot  1)9 
per  cent,  of  hygroscopic  moistrfe,  "OS  of  sifa. 
and  99*92  of  sugar. 

Pure  sugar  is    remarkable  in  being  tk 
heaviest  organic  compound  which  does  bo< 
contain  either  iodine  or  metals.    At  the  eoB- 
mon  temperatures  100  parts  of  wster  dissohs 
300  parts  of  sugar.    Its  solnbiity  in  hoffisf 
water  is  usually  deecribed  as  beng  indefisita 
It  is  probable  that  no  organit  solution  oor 
taining  an  equal  percentage  of  oigaBie  laattor 
has  so  high  a  specific  gravity  is  a  soIutiaB  d 
cane-sugar.     Sugar  is  insolube  in  ether;  » 
dissolves  freely  in  weak  alooh-l,  bat  in  fi» 
lute  alcohol  it  is  not  eolubU    An  «isi0V 
solution  is  thick  and  syrupy.  It  acts  posw' 
fully  on  polarised  light,  rotiing  it  to Jlj 
right,  whereas  grape  and  fec^  sugan  k*» 
it  to  the  left    Under  suiUhe  eooditiosi  i 
crystallises    very  finely   in   bnWs  okB?* 
prisms.     In  the  form  of  lar^  ^'T^iJ 
known  as  lugar-candy.      Theardinsir  W* 
sugar  consists  of  a  congeries  o  nuBSto^n**" 
parent  orystals,  and  the  daxOng  w^hi*** 
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ft  specimens  is  produced  by  the 
reflections  and  refractions  which 
light  experience  within  the  mass, 
umberless  crystals  of  which  it  is 

Dilute  acids  alter  the  aqueous 
d  on  their  addition,  its  action  on 
;ht  is  inverted,  and  its  power  of 
I  destroyed. 

lus  substances  have  the  same  effect, 
pper  is  not  in  the  slightest  degree 
aqueous  solutions  of  sugar ;  when, 
icrystallisable  sugar  is  present,  the 
f  oxide  of  copper  to  red  suboxide 
immediate  at  the  boiling-point, 
sugar  of  commerce  is,  speaking 
•erfectly  free  from  nitrogen,  and  is 
of  uncrystallisable  sugar.  Writing 
nt,  Mr.  Wanklyn  says,  "I  once 

considerable  quantity  [of  sugar] 
of  copper,  and  proved  the  entire 
litrogen  gas  in  the  products ;  and 
ave  submitted  it  to  the  action  of 
langanate  of  potash  in  the  presence 
istic  potash,  and  proved  the  non- 
of  ammonia.** 

of  Sugar-Cane. — It  consists  of 
drical  rods  or  stems,  divided  into 
regxilar  distances,  and  it  is  made 
sr  tissue,  woody  fibre,  vessels,  and 

The  cellular  tissue  consists  of  a 
ir  of  cells  which  enclose  the  juice. 
h.  is  generally  greater  than  the 
d  the  membranes  which  form  the 
cells  are  all  finely  dotted  or  punc- 
hy Jibre  traverses  the  cane  in  a 
I  direction   in   distinct   bundles, 

to  transverse  sections  a  dotted 

Is  follow  the  same  disposition  as 
fibre.  There  are  two  kinds — (1) 
spiral  or  dotted  vessels;  and  (2) 
)ntinuous  spiral  vessels. 
ermis  is  composed  of  elongated 
s,  and  contains  stomata.  At  the 
mity  of  each  intemode  of  the  cane, 
y  epidermic  cells  are  replaced  or 
'  a  layer  of  cells  having  totally 
aracters.  They  are  usually  a  little 
.  broad,  more  or  less  rounded  or 
ape,  with  their  edges  marked  by 
well-defined  lines  disposed  in  a 
iner.  These  cells  resemble  some- 
dls  found  in  the  stones  of  fruit, 
>rm  by  their  union  a  zone  round 
)olished  hard,  and  of  about  the 
Inch  in  depth.  — (U absall.  )  Frag- 
igar-cane  are  present  in  the  raw 
he  shops,  and  in  '*  bastards,**  a 
ihe  manufacture  of  loaf-sugar. 
an  Article  of  Diet— Sugar  alone 


is  insufficient  to  support  life,  but  when  mixed 
with  other  suitable  food  it  evidently  oontri> 
butes  towards  force  production  in  the  body, 
and  towards  the  formation  and  accumulation 
of  fat.  This  last  action  of  sugar  is  illustrated 
in  the  change  that  occurs  iii  the  condifcion  of 
the  negro  during  the  sugar-making  season  in 
the  West  Indies.  The  workpeople  grow  con- 
spicuously stouter,  and  they  attribute  this 
increase  of  fat  to  the  habit  that  prevails  of 
constantly  chewing  pieces  of  the  succulent 
cane  whilst  they  are  working  amongst  it.  It 
sometimes  undergoes  in  the  stomach  an  acid 
fermentation,  and  so  may  occasion  distress  to 
the  dyspeptic;  but  usually  being  of  a  soluble 
and  diffusible  nature,  it  sits  lightly  on  the 
stomach.  Sugar  is  generally  supposed  to 
injure  the  teeth,  but  there  is  no  trustworthy 
evidence  on  this  point. 

Sugar  contributes  to  the  formation  of  lactic 
acid,  and  supplies  material  for  the  mainten- 
ance of  life.  Ten  grains  of  lump  sugar,  accord- 
ing to  Letheby,  possesses  calorific  power  suffi- 
cient to  raise  8*61  inches  of  water  1^  F. ;  and 
it  will  lift  6647  lbs.  1  foot  high. 

Consumption  of  Sugar,— Dr.  Edward  Smith 
found  that  98  per  cent,  of  indoor  operatives 
partook  of  sugar  to  the  extent  of  7}  oz. 
per  adult  weekly;  96  per  cent  of  Scotch 
labourers  use  it,  and  80  per  cent,  of  Irish. 
In  Wales  also  it  is  commonly  used  to  an 
average  extent  of  6  oz.  per  adult  weekly; 
but  there  is  a  marked  difference  in  the  rate  of 
consumption  in  the  northern  and  southern 
portions  of  the  country. 

The  sugar-mite — the  Acarus  sacchari—ia 
often  found  in  raw,  but  never  in  refined, 
sugar.  This  insect  cannot,  however,  exist 
in  a  specimen  of  sugar  destitute  of  nitrogen, 
and  the  possibilities  of  the  presence  of  these 
insects  may  be  judged  of  through  a  deter- 
mination of  the  nitrogen  (or  still  better,  of 
albuminoid  ammonia)  in  the  sugar.  From 
100  parts  of  moist  sugar  not  more  than  '2 
part  of  albuminoid  ammonia  may  be  obtained. 
— (Wanklyn.  )  The  acarus  can  usually  be  de- 
tected by  the  unaided  sight,  if  not,  the  micro- 
scope may  reveal  its  presence.  This  insect  is 
fully  described  in  article  Aoabus  Sacchabi. 

AduUercUions of  Cane-Sugar, — Other  sugars, 
water,  sand,  plasfcer-of-Paris,  chalk,  glucose, 
and,  as  an  accidental  impurity,  lead.  Sporules 
and  filaments  of  fungus  are  found  in  most  raw 
sugars.  The  ordinary  loaf-sugar  of  commerce 
is  rarely  adulterated,  and  the  ash  left  on  in- 
cinerating it  does  not  exceed  "01  per  cent, 
of  the  sugar. 

The  raw  sugar  of  the  shops  is  a  much  more 
genuine  article  than  it  is  usually  supposed  to 
be;  but  it  is  not  nearly  so  pure  as  the  **lump** 
sugar,    for  it  contains  a  certain  proportion 
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of  mineral  matter  derived  from  the  plant ; 
this,  expressed  as  ash,  ranges  from  '49  to  '61 
per  cent,  of  the  sugar.  The  detection  of 
admixtures  of  mineral  matter  with  sugar 
is  therefore  very  easy ;  all  that  is  required 
to  be  done  is  to  take  the  ash.  The  solubility 
is  ahK>  a  test  for  sand,  plaster,  chalk,  &c., 
which  remain  undissolved  when  sugar  is 
treated  with  water.  If  dissolved  beneath  the 
microscope,  these  sophistications  are  at  once 
detected.  Iodine  may  be  addeil  to  determine 
the  presence  of  starch.  The  percentage  of 
water  may  be  found  by  drying  thoroughly  100 
grains  and  again  weighing. 

For  discovering  the  presence  of  other  sugars 
the  following  may  be  employed  : — 

Teats,  d:c. — 1.  Boiled  for  a  short  time  in 
water  containing  2  or  3  per  cent,  of  caustic 
potassa,  the  liquid  remains  colourless ;  but  it 
turns  brown  if  starch-sugar  is  present ;  even 
2  or  3  per  cent,  of  starch-sugar  may  be  thus 
detected. 

2.  A  filtered  solution  of  33  grains  of  cane 
or  beet  sugar  in  1  fluid  ounce  of  water,  mixed 
with  3  grains  of  pure  hydrate  of  potassium, 
and  then  agitated  with  1^  grains  of  sulphate 
of  copper,  in  an  air-tight  bottle,  remains  clear 
even  after  the  lapse  of  several  days;  but  if 
starch-sugar  be  present,  a  red  precipitate  is 
formed  after  some  time  ;  and  if  it  is  present 
in  considerable  quantity,  the  copper  wUl  be 
wholly  converted  into  oxide  within  twenty- 
four  hours,  the  solution  turning  first  blue 
or  green,  and  then  entirely  losing  its  colour. 
— (E.  Krantz.) 

3.  A  solution  of  cane-sugar  is  mixed  with  a 
solutipn  of  sulphate  of  copper,  and  hydrate  of 
potassium  added  in  excess ;  a  blue  liquid  is 
obtained,  which  on  being  heated  is.  at  first 
but  little  altered.  A  small  quantity  of  red 
powder  falls  after  a  time,  but  the  liquid  long 
retains  its  blue  tint.  When  grape-sugar  or 
fecula-sugar  is  thus  treated,  the  first  applica- 
tion of  heat  throws  down  a  copious  greenish 
precipitate,  which  rapidly  changes  to  scarlet, 
and  eventually  to  dark  red,  leaving  nearly  a 
colourless  solution. 

The  y^  part  of  grape-sugar  may  be  thus 
detected.  The  proportion  of  oxide  of  copper 
produced  forms  a  good  criterion,  not  only  of 
the  purity,  but  also  of  the  extent  of  the  adul- 
teration. The  specific  gravities  and  crystalline 
forms  offer  other  means  of  distinguishing  the 
varieties  of  sugar.  The  relative  sweetening 
power  of  cane-sugar  is  estimated  at  100,  that 
of  pure  grape-sugar  at  60,  that  of  fecula  or 
starch  sugar  at  30  to  40. 

Lead  may  be  detected  in  some  refined 
sugars  by  passing  through  the  solution  a 
current  of  sulphuretted  hydrogen,  when,  if 
the  metal  is  present,  the  liquid  will  become 


more  or  less  darkly  coloured  or  pred[tttsted, 
according  to  the  amount  present ;  it  may  slio 
be  detected  in  the  ash. 

Beetroot-Sugar  is  extracted  by  pressing  out 
the  juice  from  the  ripe  roots  of  the  white 
beet;  these  are  generally  gathered  in  October. 
This  juice  contains  about  10  per  cent  of 
sugar,  which  in  the  fresh  juice  is  entirely  of 
the  crystallisable  kind;  but  it  is  seUom 
possible  to  extract  in  the  crystalline  fonn 
more  than  half  the  quantity  the  joot  con- 
tains. The  crystals  of  beetroot  -  sugar  are 
longer  and  flatter  than  those  furnished  bj 
sugar  from  the  cane,  bnt  they  cannot  (rthe^ 
wise  be  distinguished  from  the  latter. 

Orape-Sugar  (starch-sugar,  glucose,  dex> 
trose)  (CeHisOsH,0  =  180  +  18;  specific  gn- 
vity,  1  *400). — This  substance,  since  it  hsi  bees 
legal  to  use  sugar  as  well  as  malt  in  the 
manufacture  of  beer,  is  made  on  a  very  laife 
scale.  It  is  made  from  the  cheapest  itsrdi 
procurable,  which  at  present  haj^ns  tobe  riee 
starch.  The  starch  is  crushed  between  roUen, 
and  macerated  with  an  alkaline  liquid ;  by  this 
means  the  gluten  is  dissolved  out  and  tbo 
liquid  thrown  away.  The  next  operatioo  ii 
the  treatment  of  the  starch  with  dilute  ibI- 
phuric  acid ;  then  it  is  placed  in  a  digeitsi^ 
and  submitted  to  the  action  of  steam  atflljfai 
pressure  for  about  half  an  hour.  After  tUi 
operation  it  has  become  an  impure  solatks  el 
grape-sugar.  The  liquid  is  run  into  s  nt 
neutralised  with  chalk,  the  sulphate  of  lisM 
separated  by  filtration;  and  finally  the  ngsr 
is  evaporated  in  vacuo,  and  puzified  vitk 
animal  charcoal  in  the  usual  way. 

The  yield  of  sugar  from  the  rice  it  aboit 
85  per  cent.  It  is  less  sweet  and  soluble 
than  cane-sugar;  it  requires  for  its  solntieB 
14  parts  of  water,  and  is  in  the  f orm  of  grun* 
lar  warty  masses,  without  distinct  oTitsIliM 
faces. 

A  good  sample  of  glnoose  contains  sboaitt 
per  cent,  of  sugar,  and  a  mere  trace  of  goB 
and  mineral  matter. 

Milk-Sugar  (Uctin  or  lactose,  GuHnOiiHiO) 
— White,  translucent,  very  hard  cylindried 
masses,  or  four -sided  prisms.  SolaUe  is 
about  six  parts  of  cold  and  in  two  psiti  ^ 
boiling  water,  liilk  contains  about  5  p« 
cent,  of  it.  It  is  not  susceptible  ol  viooos  fff* 
mentation,  except  under  the  action  of  diUli 
acids,  which  convert  it  into  grape-sogsr.  i> 
alkaline  solution  when  boiled  with  the  nlti 
of  copper  reduces  them. 

EffecUofthe  Varieties cfSugtr  on Pdariid 

Light,— Both  cane-sugar  and  gxape-fogsrpt*' 
duce  rotation  upon  a  raj  of  polariied  lifki 
The  plane  of  polarisation  is  rotated  to  ^ 
right  by  sucrose  rather  less  powerfullj  tk» 
by  dextrose.    It  is  remarkable  that  the  si* 


ible  mgar  of  frniti  produce*  an 
roUtion— vii.,  tothslcfL  Since  the 
lotition  u  proportionate  in  colnmni 
length  to  the  qnuitity  of  togu-  pn- 
M  been  propoaed  to  emplaj  thii  pro- 
order  to  detenouie  the  qnantity  of 
wot  in  ifmpa. 


I)  nra 

The  followiiig,  uiording  to  Berthelot,  ve 
the  rotatory  ponen  of  the  diRerent  Tirietie* 
of  ragar,  if  equal  weight!  of  eaohare  dinolved 
in  an  eqnal  bnlii  of  water ;  tha  qnantitiaa  of 
each  sagar  are  saloulated  for  Qie  fonnoke 
annexed : — 


Timperatnre.    1 

r. 

0. 

5S;:    :    :    :    : 

M 

MDgar 

™«" 

?"■••■• 

lOgar  

me  of  milk-iOgar 

li 

C,H„0« 
C,H„0, 

1020" 
67-4' 

iTa-o" 

left  106  ■tr 
riKht       M-O' 

loft  48-9* 
right  m-i' 
T.         83-3* 

loft        28-0° 

13V 
139* 

ydSo  rotatory  power  of  a  mgar  or 
uiio  oompouad  u  eipresaed  by  the 
(  degree*  that  the  plane  of  polaiisa- 
■Ifld  to  the  right  or  to  the  left  by 
mhitance  ilia*otved  in  water,  when  a 
t  the  lolutfon  100  Riillitnetre*  in 
immined  by  polarifled  tight  in  a  luit- 

SMimation  of  ISaccharonetrs).— 
two  principal  method*  of  eitimating 
ii.    (1)  a  eliemical  procan  ;    (2}  an 

itenf  ProceMO. — (o.)  By  reducing  the 
opper  to  the  tuboiide,  10  cubic  een- 
f  the  iolDtion  of  oopper  (given  under 
UO  SOLUnOHS)  are  ffieuured  into  a 
I  or  porcelain  dish,  and  40  cubic 
u  of  water  added.  Thin  ii  heated  to 
Ulition,  and  the  aolution  of  lUgar, 
I  been  pat  into  a  burelta,  added  in 
3oni  ilowly.  The  red  auboiida  i* 
and  the 


ilthen 


t  the  laai 
when  the 


.atant 

the  decompoaition  of  the  tatter  lub- 
n  order  to  aacertaio  thii,  it  ii  well  to 
Uttte  of  the  fluid  while  Btill  hot.  The 
Dold  be  colourleBB ;  it  thould  not 
1  eopper  »olution,  nor  giye  a.  prooipi- 
■ulphuietted  hydrogen.  If  the 
>wa  any  of  thete  reaction*,  a  lecond 

method  i*  aimply  to  precipitate 
:ide,  collect  on  a  weighed  filter, 
I  boiling  water,  and  weigh  i— 100 
anhjdroua  grape-iugar  =  22D'5  of 


oxide  of   copper,  or   1982   of   Roboiide  of 

Theaugarin  the  juice  of  grape*,  apple*,  ko., 
may  be  aubmitted  to  the  proceia  withoat  pre- 
paration ;  fermented  liquid!  are  beat  treated 
fint  with  acetal«  of  lead  solution.  Dark 
vegetable  juicea  muat  be  clarified,  firat  by 
millc  of  lime,  and  then  bv  animal  char- 
ooaL 

itielf,  moat  be  eonverted  into  grape-iugar  by 
boiling  for  two  or  three  hour*  with  dilute 
•ulphurio  acid.  100  parte  of  grape-iogar  =  96 
of  cane-tugar,  '476  gramme  of  oane-aogar 
decompoeing  10  cubio  centimetrea  of  the 
copper  iolution.  Milk-augar,  although  re- 
ducing copper,  doe*  *o  in  a  different  propor- 
tion, and  muat  therefore  lirat  be  eoDTerted 
into  grape. 

Starch  and  deztrine  require  veiy  protracted 
boiling  with  dilute  acid  to  change  them  into 
■ugar  ;  the  best  method  moat  decidedly  ia  to 
put  aboQt'Sgniinnie  into  strong  tnbea,  hermeti- 
cally sealed,  and  heat  for  half  a  day  in  abath  of 
aaturatcd  common  aatt.  tOO  parti  of  gnpe- 
lugar  =  90  of  atarch,  "OtG  gramme  of  itarch 
reduces  10  cabio  centimetrea  of  copper  lolD- 

(&.)  TFAcniuiiarif/erni«nt<(f  wMifruf if un- 
dergoa  alcohoiu:  fermentation,  with  elimination 
of  carbonio  acid.  It  would  bs  an  accurate  pro- 
ceuif  theaeweretheonlyprodnota;  butvaiious 
ether  principle*  are  derived  from  the  sugar, 
sucb  a*  glycerine,  succinic  acid,  cetlulose,  and 
f  nts.  The  carbonio  add  may  be  eatimated  and 
collected  by  an  absorption  appantui.  47  pari* 
of  carbonio  acid  equal  100  parti  ot  anhydroM 
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grape-sugar.     It  is  a  process  abounding  with 
sources  of  error. 

(c.)  The  specific  gravity  of  saccharine  solu- 
tions, whether  taken  by  an  instrument  called 


a  saccharometer,  or  in  the  ordinary  way,  fairly 
indicates  the  percentage,  providing  the  flota- 
tions are  those  of  pore  sugar.  The  foUovini 
tables  will  be  useful  for  thia  purpose :  — 


TABLE  I. 

Showing  the  Percentage  of  Sugar,  by  "Weight  in  Volume  of  Solution,  for  all  SpEcmc 
Gravities  with  Four  Decimals,  from  Specific  Gravity  1*0040  to  Specific  GraTity 
10250,  at  a  Temperature  of  63°  F.  (17-2  C.) 


Specific 
Gravity. 

Percentage. 
1-004 

'    Specific 
Gravity. 

Percentage. 

Specific 
Gravity. 

Percentage. 

Specific 
1    Gravity. 

10199 

PcrcMitigt 

10040 

10093 

2-346 

1.0146 
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5^74 

1 

•029 

4 

•372 

7 

729 

10-200 

-100 

2 

•054 

6 

•397 

8 

•755 

1 

-1:36 

3 

•080 

6 

•423 

9 

•780 

2 

•152 

4 

-105 

7 

-448 

1-0150 

3-806 

3 

•178 

5 

•131 

8 

•474 

1 

•832 

4 

-204 

6 

•155 

9 

•499 

2 

•858 

5 

-230 

7 

•180 

10100 

2-525 

3 

•883 

6 

-256 

8 

•206 

1 

-550 

4 

•909 

7 

•282  I 

9 

•231 

2 

•576 

5 

•9.15 

8 

•308 

10060 

1-256 

3 

•601 

6 

•961 

9 

-3J4 

1 

•281 

4 

•627 

7 

•987 

1     1-0210 

5-360 

2 

•307 

5 

•652 

8 

4-012 

1 

•386 

3 

•332 

6 

•678 

9 

•038 

2 

•412 

4 

•3.58 

7 

•703 

1-0160 

4-064 

3 

-43S 

6 

•383 

8 

•729 

1 

-090 

4 

•464 

6 

-408 

9 

754 

2 

•116 

5 

•490 

7 

•434 

10110 

2  780 

3 

•141 

6 

•517 

8 

•459 

1 

•805 

4 

•167 

7 

•543 

9 

•485 

2 

•831 

5 

•193 

8 

•569 

10060 

1-509 

3 

•856 

6 

•219 

9 

•3» 

1 

•534 

4 

•882 

7 

•245 

10220 

5^ 

2 

•660 

5 

•908 

8 

•270 

1 

<47 

3 

•685 

6 

•934 

9 

•296 

2 

•673 

4 

•610 

7 

•959 

10170 

4  322 

3 

•699  1 

5 

•635 

8 

•985 

1 

•347 

4 

-7S  ! 

6 

•661 

9 

3^010 

2 

•374 

5 

•751 

7 

•686 

1-0120 

3  036 

3 

•400 

6 

•778 

8 

•711 

1 

•062 

4 

•426 

7 

m 

9 

737 

2 

•087 
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IL— Giving  the  Specific  Gravitt  of 
Ji  Solution  for  every  per  cent,  by 
;ht  in  Yolnme,  from  5  to  35  per 
,  at  a  Temperature  of  63*"  F.  (17*2 


«e. 

Specific 
Gmvity. 

Percentage. 

Specific 
Grarity. 

1-0196; 

21 

10807 

1-0235 

22^ 

1-0845 

1-0274 

23 

1-0883 

10313 

24 

10921 

10351 

25 

1-0958 

10389 

26 

1-0990 

104*27 

27 

11033 

10465 

28 

1-1071 

1-0503 

29 

1-1108 

1-0541 

30 

11146 

1-0579 

31 

1-1183 

10617 

32 

1-1221 

1-0655 

33 

11268 

1-0693 

34 

1-1296 

1-0731 

35 

1-1333 

1-0769 

ptical  Proc«M«.— Solutions  of  the  differ* 
idi  of  sugar  rotate  the  flame  of  polarised 
The  degree  of  the  rotation  depends  on 
he  amount  of  sugar  present  in  a  certain 
e  of  solution ;  (2)  the  length  and  tem- 
ire  of  the  column  of  solution  through 
the  light  passes ;  and  (3)  the  colour  of 
lit. 

ruments  determining  the  amount  of 
*n  in  saccharine  solutions  are  called 
^ng  icuscharometers.  The  two  most 
^  ones  are  those  of  Soleil  and  Jellett. 
■Z't  Instrument, — The  essential  parts  of 
astrument  are,  beginning  at  the  end 
b  the  eye  of  the  observer,  an  analys- 
i  col's  prism,  two  wedge-shaped  plates 
eartz,  sliding  by  a  suitable  mechanical 
ement  one  over  the  other,  and  form- 
ulate of  varying  thickness.  Next  these 
ther  plate  of  quartz,  having  the  op- 
rotating  power  of  the  preceding  plate; 
the  tube  holding  the  solution;  then 
ttz  plate,  cut  at  right  angles  to  the 
^  axis  of  the  crystal,  and  made  half 
;bt -handed  and  half  of  left-handed 
S|  the  line  of  junction  of  the  two  divid- 
e  field  into  two  equal  parts ;  and  lastly, 
uising  Nicol.  Through  all  these  differ- 
imctures  the  light  has  to  pass. 
Use  the  instrument,  the  index  of  the  two 
es  is  placed  at  zero.  If  both  Nicols  are 
roper  position,  the  double  plate,  in  look 
irough  the  instrument,  will  be  seen  bril- 
y  coloured,  and  the  colour  of  the  two 
B  wiU  be  equal.  If  now  a  tube  contain- 
le  sugar  solution  to  be  examined  is  inter- 
,  an  inequality  in  the  colour  of  the  two 
I  will  be  at  once  produced,  but  the 
ity  of  tint  can  be  again  restored  by  aug- 


menting or  diminishing  the  thickness  of  the 
plate  formed  by  the  two  wedges.  The  amount 
of  this  may  be  seen  at  a  glance  on  a  scale 
affixed  to  the  instrument,  and  this  amount  is 
the  measure  of  the  rotating  power  of  the 
liquid. 

Professor  JdletVs  instrument  \m  more  elabo- 
rate than  Soleil's,  and  of  great  aeouracy.  The 
eye-piece  or  andyser  of  the  apparatus  con- 
sists of  a  suitably  mounted  prism,  made  from 
a  rhombic  prism  of  Iceland  spar.  The 
rhombic  prism  is  cut  by  two  planes  perpen- 
dicular to  the  longitudinal  edges,  so  as  to  form 
a  right  prism.  The  prism  is  next  divided  by 
a  plane  parallel  to  the  edge  just  produced, 
and  making  a  small  angle  with  the  longer 
diagonal  of  the  base.  One  of  the  two  parts 
into  which  the  prism  is  thus  divided  is  then 
reversed,  so  as  to  place  the  base  uppermost, 
and  the  two  parts  are  cemented  together. 
Another  distinctive  feature  in  the  instrument 
is  that  the  mechanical  rotation  of  the  analyser 
for  the  finding  of  any  particular  plane  is  dis- 
pensed with,  this  function  being  transferred  to 
a  fluid  which  has  the  power  of  turning  the 
plane  of  polarisation  opposite  to  that  of  the 
solution  to  be  examined.  The  analysing  tube 
slips  into  and  moves  up  and  down  in  the  com- 
pensating fluid,  so  that  different  thicknesses 
of  the  latter  fluid  can  be  readily  interposed, 
and  measured  by  a  scale  afl^ed  to  the  instru- 
ment. 

Sulphate  of  Potash— 5e£  Alkali  Acts, 
Potassium,  &o. 

Sulphate  of  BodA—See  Alkali  Acts, 
Sodium,  &o. 

Sulphur  (relative  weight = 32) — An  elemen- 
tary body,  found  native,  as  virgin  sulphur,  and 
in  combination,  as  sulphides,  sulphates,  &o. 

Sulphur  is  capable  of  existing  in  several 
very  remarkable  allotropic  conditions ;  but  in 
commerce  the  common  forms  are  roll  sulphur 
or  brimstone,  flowers  of  sulphur,  and  precipi- 
tated sulphur. 

Sulphur  is  a  yellow  solid,  which  is  highly 
inflammable,  burning  with  a  blue  flame,  and 
emitting  pungent  fumes  of  sulphurous  anhy- 
dride, between  455*>  and  600^  F.  (255^  and 
260''  C.) 

It  may  be  distilled  in  closed  vessels,  the 
boiling-point  being  836*  F.  (446"  C.)  The  deep 
yellow  vapour  produced  at  this  temperature 
hns  a  specific  gravity  of  6*617.  Sulphur  com- 
bines readily  with  chlorine,  bromine,  and 
iodine.  It  also  enters  into  combination  with 
the  metals,  earths,  and  alkalies,  forming  bodief 
called  sulphides. 

Sulphur  is  extensively  used  in  the  arts,  in 
the  preparation  of  matches,  of  gunpowdtei^ 
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and  of  sulphuric  acid.   It  is  a  powerful  bleacb- 
ing  agent,  and  an  excellent  disinfectant. 

The  most  frequent  adulteration  of  the 
medicinal  preparations  of  sulphur  is  that  of 
mineral  powders.*  See  Acm,  Sdlphobods; 
Disinfectants,  &c. 

Sulphnretied  Hydrof^n  {ffpdrotul- 
phuric  add,  HaS=34.  Theoretic  specific  gra- 
vity, 1174  ;  observed,  1*1912) -This  substance 
is  formed  in  small  quantities  when  sulphur  is 
heated  in  hydrogen  gas,  and  spontaneously 
under  a  variety  of  circumstances.  Whenever 
a  soluble  sulphate  remains  in  contact  with 
decaying  animal  or  vegetable  matter,  the  sul- 
phate loses  oxygen,  which  combines  with  the 
elements  of  the  decajring  substance,  whilst 
sulphide  of  the  metal  remains — e.g.,  1  atom 
of  sulphate  of  lime  by  the  abstraction  of  4 
atoms  of  oxygen  becomes  converted  into  sul- 
phide of  lime  (CaS04-20,=CaS). 

Soluble  sulphides  are  in  this  manner  formed 
in  many  springs,  and  sulphuretted  hydrogen 
is  generated  in  a  somewhat  similar  manner  in 
stagnant  sewers  and  cesspools,  &c. 

Sulphuretted  hydrogen  is  found  in  large 
quantities  in  the  air  of  the  Singapore  marshes 
and  the  marshes  of  Italy,  in  mines,  in  sewer 
air  often  to  the  extent  of  3  per  cent.,  and 
in  coal  gas — indeed  the  amount  foimd  in  the 
latter,  even  when  fairly  purified,  is  about  *29 
per  cent.  Sulphuretted  hydrogen  is  largely 
employed  in  the  laboratory  as  a  test  for  the 
discovery  of  metallic  bodies. 

Preparation. — Half  an  ounce  (15  grammes) 
of  ferrous  svlphide,  in  small  fragments,  is 
placed  in  a  bottle,  and  by  means  of  an  ounce 
(about  30  cubic  centimetres)  of  sulphuric  acid 
diluted  with  six  or  eight  times  itsbiJk  of  water 
the  gas  is  formed  in  abundance  without  the 
aid  of  heat,  the  iron  and  hydrogen  change 
places,  ferrous  sulphate  is  dissolved  in  the 
act  of  formation,  and  sulphuretted  hydrogen 
is  evolved. 

Fropertiet. — It  is  a  transparent,  colourless 
gas,  with  a  nauseating  odour  resembling  that 
of  rotten  eggs.  It  bums  with  a  pale  bluish 
flame,  depositing  sulphur  if  the  supply  of  air 
be  insufficient  for  complete  combustion.  It 
is  immediately  decomposed  by  chlorine, 
bromine,  and  iodine,  sulphur  being  precipi- 
tated, and  hydrochloric,  hydrobromic,  and 
hydriodio  acid  being  formed  by  the  union 
of  the  hydrogen  with  one  of  the  halogens 

*  A  druggist  was  summoned  at  Leeds  for  selling 
milk  of  sulphur  adulterated  with  sulphate  of  lime. 
As  it  appeared  in  evidence  that  the  presence  of  sul- 
phate of  lime  had  so  long  existed  in  the  ordinary 
milk  of  sulphur  that  it  could  hardly  be  called  an 
adulteration,  the  summons  was  withdrawn.  Case 
fully  reported  in  "Pharmaceutical  Journal,"  Feb- 
ruary 6,  1876. 


above  mentioned.  Under  presfure  snl^u* 
retted  hydrogen  is  reducible  to  a  ooloarle« 
mobile  liquid.  Water  will  at  32"  diswlTe 
4*37  its  bulk.of  this  gas.  3*23  its  balk  si  59^, 
and  2*66  at  75-2°.  The  solution  smells  and 
tastes  of  the  gas,  and  is  feebly  add.  Oa 
exposure  to  the  air  the  solution  beoomei 
turbid,  the  hydrogen  is  slowly  oxidised,  and 
the  sulphur  is  separated. 

Effects  of  Breathing  the  0<m.— Solphiiretted 
hydrogen  is  an  active  poison,  and  wh«e 
breathed  undiluted  it  is  immediately  fatal 
It  appears  to  be  absorbed  by  the  blood,  aztd 
thus  circulates  in  all  the  tissues  of  the  bodj. 
According  to  Mr.  Donovan'i  experiments,  it 
even  causes  death  in  rabbits  when  they  are 
placed  in  a  bag  of  this  gai,  but  at  the  same 
time  allowed  to  breathe  a  pure  atmo^liere. 
The  smallest  amount  of  the  dilut^  gsi 
required  to  destroy  life  is  not  known.  Men, 
according  to  Parent-Duch&telet,  work  vitli- 
out  injury  in  kdl  atmosphere  containing  S  or 
3  per  cent,  of  this  gas ;  7  per  cent,  wodd 
probably  be  a  dangerous  mixture  to  breathe 
for  a  short  time.  In  a  public  health  point  d 
view,  it  is  well  to  insist  ujMn  the  ftet  thst 
minute  traces  of  rt  breathed  for  a  long  tine 
have  caused  serious  illness  and  deatL  In  i 
case  related  by  M.  d^Arcet,  alod|^g  in  Fuii 
exhibited  a  singular  fatality,  no  las  tiuo 
three  young  and  healthy  men  having  died 
sucoesfively  in  the  course  of  a  few  yean  under 
similar  symptoms.  The  cause  was  petfy 
well  proved  to  be  the  sulphuretted  ensBS* 
tions  from  a  privy  pipe. — (Annalesd*Hjgi^ 
1836.)  The  men  engaged  in  the  Thantf 
Tunnel  during  its  excavation  aiuffered  serenly. 
The  air  was  much'contaminated  with  nlpki* 
retted  hydrogen,  and  many  strong  men  died 
from  its  effects. —(Tatlor.)  Six  peisow 
died  at  Cleator  Moor,  near  Whitehaven,  froa 
sleeping  in  unventilated  rooms  into  wfaiek 
this  gas  found  its  way.  The  cottsgH  had 
been  built  on  iron  slag  containing  sulphidac^tf 
iron  and  calcium. — (Taylor.  )  Men  ban  she 
lost  their  lives  when  this  gas  has  been 
evolved  from  foul  drains,  sewers,  and  ce»- 
pools.  There  can,  therefore,  be  little  doaM 
that  whenever  it  is  smelt,  measnres  shcoU 
immediately  be  taken  to  remedy  it,  s  lil^t 
but  constant  odour  of  sulphuretted  bydrogei 
being  a  nuisance  most  dccidedljf  vnjurisv  tt 
health. 

The  following  substances  are  usefol  fer 
preventing  the  evolution  of  guli^nr^ted 
hydrogen— they  are  arranged  as  nearly  si  pee- 
sible  according  to  their  efficacy :  Nitn«  add, 
bichromate  of  potash,  soda,  solution  ef 
heavy  oil  of  tar,  watery  solution  d  bes^ 
oil  of  tar,  chloride  of  lime,  sulphite  of  *odi» 
chloride  of  alumina,  sulphuric  add,  solpbfti* 
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dnft  and  ammonia,   and  M*Dougall*8 
&e. 

EtUmatumy  ^c— The  tests  for  the 
I  of  sulphuretted  hydrogen  are  its 
tnd  the  action  of  the  gas  upon  the 
lead.  Gases  or  liquids  containing 
stted  hydrogen  blacken  a  piece  of 
hich  has  been  dipped  in  a  solution  of 
of  lead.  Both  of  these  tests  are  so 
that  any  others  are  unnecessary. 
•resenoe  of  the  gas  being  ascertained, 
int  may  be  required, 
nists  may  have  to  quantitatively  de- 
the  gas— (1)  in  air  ;  (2)  in  liquids, 
nown  volume  of  air  is  drawn  by  means 
>irator  through  a  very  dilute  solution 
)  in  iodide'  of  potassium,  the  strength 
1  is  exactly  known  after  the  operation ; 
ae  not  existing  in  the  free  state,  is 
d  by  a  volumetric  solution  of  hyposul- 
soda.  (iSee  VoLUHETBio  Solutions.) 
irence  in  the  amount  of  iodine  existing 
nd  after  the  process,  is  the  quantity 
le  which  has  been  converted  by 
itted  hydrogen  into  hydriodic  acid, 
lequently  corresponds  to  the  amount 
uretted  hydrogen  present  —  1  eq.  of 
127)  being  equal  to  1  eq.  of  sulphu- 
rdrogen  (17). 

en  liquids  —  such  as  a  sulphuretted 
1  water — are  to  be  examined,  a  pro- 
mL  upon  the  same  principle  applies, 
ion  of  iodine  of  known  strength  is 
)m  a  burette  to  a  weighed  or  measured 
of  the  liquid,  to  which  has  been  pre- 
dded  some  starch  paste,  until  a  per- 
>lue  colour  is  formed.  The  number  of 
itimetres  used  indicates  the  quantity 
which  has  been  converted  into  hydri- 
,  and  from  this  data  the  sulphuretted 
i  present  can  be  easily  calculated. 

iiirio  Acid— See  Acid. 

mroiui  A,cid—See  Acid,  Solphur- 

oh — ^A  dye-stuff  frequently  employed 
alteration  of  snuff. 

See  Sunstroke. 

roke — Sudden  insensibility,  from  the 
aining  a  temperature  incompatible 
integrity  of  the  nervous  system. 
— The  principal  cause  of  sunstroke 
>iedly  a  dry  and  heated  atmosphere, 
orded  cases  the  heat  has  been  great — 
he  three  deaths  of  men  belonging  to 
Etegiment  in  1834,  when,  to  attend  a 
ihe  regiment  was  marched  out  but- 
in  red  coats  and  military  stocks, 
bo  the  hot  winds  and  the  burning 


tropical  afternoon  sun.  Witness  also  the 
effects  of  the  march  of  the  43d  Light  Infantry 
from  Jubbulpore  to  Calpee  in  1858,  during 
which  seven  men  died  from  sunstroke  in  the 
Valley  of  Nagode  (the  temperature  being  115** 
to  127°  F.  in  the  tents) ;  and  when  Calpee  was 
reached  no  less  than  sixteen  had  been  struck 
down  by  the  disease. 

If  to  tropical  heat  is  added  a  vitiated  at- 
mosphere, such  as  may  be  found  in  crowded, 
badly  -  ventilated  barracks,  military  suigeons 
bear  testimony  that  then  sunstroke  is  still 
more  common.  Fatigue,  either  mental  or 
bodily  —  anything,  in  fact,  of  a  depressing 
nature — ^is  idso  an  active  predisposing  cause. 

The  temperature  of  the  air  sufficient  to 
cause  sunstroke  is  unknown ;  whenever  the 
thermometer  is  above  98°  cases  occur,  below 
this  it  is  improbable.  Dr.  Crawford  also 
assigns  as  a  cause  a  peculiar  electrical  state  of 
the  atmosphere,  and  Dr.  Barclay  has  noticed 
that  cases  occur  with  increased  frequency  im- 
mediately before  a  thunderstorm,  but  'cease 
afterwards.  That  it  is  not  the  mere  heat 
of  the  sun's  rays,  but  rather  the  heat  of  the 
air  and  the  extent  to  which  the  bodily  tem- 
perature is  raised,  which  cause  the  disease, 
appears  probable  by  the  fact  of  the  extreme 
rarity  of  sunstroke  on  board  ship  and  at  any 
elevation  above  the  sea ;  in  both  oases  cooling 
breezes  are  nearly  always  present. 

Mortality,  —  Sunstroke  is  a  most  fatal 
disease  ;  it  may  be  said  that  of  those  attacked 
half  die.  Dr.  Barclay  estimates  the  mortality 
as  equal  to  42*734  per  cent.  Dr.  Butler,  43*3. 

Symptoms.  —The  symptoms  in  recorded  cases 
are  usually  sudden  insensibility,  the  face  either 
intensely  flushed  and  congested,  or  pale  and 
bedewed  with  a  cold  sweat.  The  whole  venous 
system  is  engorged,  the  heart's  action  rapid 
and  irregular,  the  breathing  stertorous,  the 
conjunctivae  injected,  and  the  skin  dry,  harsh, 
and  intensely  hot.  In  some  cases  the  symp- 
toms are  more  gradual,  conimencing  with 
giddiness  and  sometimes  boisterous  delirium, 
or  a  curious  half -insane  sort  of  terror.  In 
nearly  all  cases,  inquiry  shows  that  for  days 
before  the  attack,  the  skin  has  been  extremely 
inactive  and  micturition  frequent. 

Morbid  Anatomy,— The  most  striking  and 
characteristic  post-mortem  appearance  of  sun- 
stroke is  excessive  engorgement  of  the  lungs. 
This  engorgement  is  far  beyond  what  is  met 
with  in  any  other  disease.  Thei'e  is  generally 
some  congestion  of  the  cerebral  centres,  as 
evidenced  by  engorgement  of  the  vessels  of  the 
pia-mater,  the  choroid  plexus,  &c.  The  blood 
is  always  fluid. 

The  physiology  of  sunstroke  is  believed  to 
be  this,  that  the  heated  blood  circulating  in 
the  nervous  centres  arrests  the  nerve  currents ; 
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hence  the  blood  accumulates  on  the  right 
side  of  the  heart  and  in  the  lungs,  and  death 
may  take  place  by  suffocation. 

Treatment   (blood  -  letting    and     the     cold 
douclie).  —The  great  engorgement  of  the  lungs 
alone  shows   that   the   abstraction  of  blood 
is  the  grand    remedy  required.      The  great 
success  of  venesection  in  sunstroke  may  be 
gathered  from  various  published  cases ;  see 
especially  a  case  by  Mr.  Salter,  **Medical  Times 
and  Gazette,"  1872,  vol.  u.  p.  236.     Dr.  Ben- 
jamin Richardson  also  says :  "  In  sunstroke 
the  conditions  of   disease  are  closely  analo- 
gous, if  not  identical,  with  those  induced  by 
lightning.    One  of  my  earliest  experiences,  an 
experience  that  has  made  me  hold  to  the 
thoughtful  practice  of  blood-letting,  had  re- 
ference to  this  disorder  and  its  treatment. 
A  man  was  carried  from  the  harvest-field  to 
the  residence  of  a  surgeon,  a  relative  of  mine, 
insensible  from  sunstroke.     The  patient  was 
carried  in  like  a  dead  man,  unconscious,  power- 
less.    He  was  livid,  but  breathing  at  intervals, 
and  there  was  still  some  audible  motion  of 
the  heart.    The  surgeon,  one  of  the  school  of 
Olive  and  Astley  Cooper,  and  one  who  had  no 
doubt  as  to  what  was  the  right  thing  to  do, 
acted  promptly.     *  He  will  recover,  if  we  can 
only  get  blood,'  was  the  remark  to  me ;  and  so 
the  man  was  held  up  by  his  mates  in  a  garden- 
chair,  a  fillet  was  put  round  each  arm,  and  a 
vein  was  opened  beneath  each  fillet.    At  &nt 
the  flow  of  blood  was  slow,  though  the  veins 
everywhere  were  distended  to  the  utmost ; 
then  the  stream  became  more  determinate,  and 
at  last  copious;  and  the  result  was  that  in  five 
minutes  the  man  was  breathing  freely,  was 
becoming  conscious,  was  recovering.     He  was 
simply  cured,  straightway  was  able  to  assist 
himself  to  walk  away,  and  without  any  other 
touch  of  medical  treatment  was  restored  to 
full  health  in  a  few  days/'— (Medical  Times 
and  Gazette,  1870,  vol.  ii.  p.  694.) 

Prevention  of  Sunstroke. — Light  clothing, 
large  straw  hats,  non-exposure  to  the  sun, 
abstinence  from  alcoholic  drinks  in  hot  cli- 
mates, and,  where  it  is  possible,  doing  all 
laborious  work  in  the  coolest  part  of  the  day, 
are  the  chief  precautionary  measures.  But 
besides  these,  there  are  those  which  the 
sanitary  authorities  may  provide,  such  as 
public  baths,  planting  trees  where  possible 
along  the  promenades,  and  ensuring  that 
streets  are  frequently  watered,  a  process 
which  most  decidedly  cools  the  air,  and 
renders  it  more  agreeable.  In  the  great  heat 
we  sometimes  have  at  harvest  -  time,  men 
should  certainly  be  discouraged  from  working 
in  the  field  at  midday;  it  is  far  better  for 
them  to  reap  in  the  early  hours  of  the  morn- 
ing, and  aa  lon^  «a  i^uaV^a  «S^t  vmsAt, 


Surveyor— The  word  "surveyor,"  in  1 
sanitary  sense,  includes  any  person  appointed 
by  a  rural  sanitary  authority  to  perform  uj 
of  the  duties  of  a  surveyor  under  the  PabUe 
Health  Act. 

Any  local  authority  may  appoint  a  sur- 
veyor, and  the  ofiSce  of  nuisance  inspects  is 
compatible  with  it.— (P.  H.,  s.  192.) 

Suvem  Disiiifectant— 5e«  Sugab. 

Sweating'  Sickness— This  di«ea»e  ap- 
peared first  in  1485,  and  raged  in  August  &nd 
September  of  that  year. 

"  Caius  gives  us  a  vivid  notion  of  its  sereritr, 
when  he  says  of  those  whom  it  attacked, 
that    it   fearfully  invaded   them,  fariooilT 
handled  them,  speedily  oppressed  them,  an- 
mercifully  choked   them ;    and  that  in  no 
small  numbers,  many  of  them  being  persou 
of  rank  and  mark.     It  immediately  kiUed 
some  in  opening  of  their  windows,  som«  in 
playing  with  children  in  street  doors,  8om«  in 
one  hour,  many  in  two,  and,  at  the  longct, 
to  them  that  merrily  dined,  it  gave  a  torrov- 
ful  supper.     As  it  found  them,  so  it  Uxk 
them  :  some  sleeping,  some  waking,  some  is 
mirth,  some  in  care,  some  fasting,  som«  foil 
some  busy,  some  idle,  and  in  one  houl^  three, 
five,  seven,  eight  or  more,  or  all ;  so  tliat  tf 
the  half  in  any  town  escaped  it  was  thosgbt 
great  favour."— (GuT,  Public  Hetlti,  iSi) 
The  disease  was  a  fever  of  a  very  short  dm- 
tion,  with  pains  in  the  back,  limltf,  sad  bad. 
accompanied  with  delirium  and  sIo^HBoa 
It  appeared  to  terminate  with  profnseljofft*' 
sive  sweats,  and  was  frequently  foDoved  br 
one  or  more  relapses.    It  prevail^  eitiii- 
sively  and  suddenly  over  a  large  arsi-^f* 
London,   Stettin,   Dantnc,  AugsbmSi  Hsb- 
over,  Cologne,  and  others  were  all  sttsebd 
simultaneously,  as  if  by  magic,  aid  it  ^ 
appeared  as  rapidly.     The  disease  did  ^ 
attack  the  poor  and  ill-fed,  but  nthcr  tk 
rich,  the  gluttonous  and  intemperate. 

It  appeared  in  1506,  1517, 1528,  sad  153. 
This  last  epidemic  began  at  ShrewfboiT  i> 
April,  and  made  its  way  throu^  CovestrT, 
Ludlow,  &C.,  to  London,  reaching  Loodoa  is 
July.  From  the  7th  of  July  to  the  3(Wi  ii 
killed  more  than  904  people,  and  then  ;•«' 
on  to  the  eajst,  made  its  way  from  ^o*  * 
the  north,  and  in  September  ceased. 

It  has  been  argued  that  the  sveatioc  si*^ 
ness  is  identical  with  influena.  The  ijsp- 
toms  are,  however,  mora  those  tA  rehpaiC 
fever,  although  in  almost  every  epidsBUC  ex* 
cept  the  last,  relapsing  fever  attacked  !*■' 
stricken  and  destitute  people,  wheissi  tbt 
sweating  sickneu  selected  the  wd]4»di: 
the  relapses  also  were  more  freqiMat  I* 
Feveb,  Bxlafsino  ;  Ikflujoiza,  ke. 


ly— Tho  trade  of  >  nreep 
k  doitj  and  nucleuily  one,  and  may  there- 
ra  be  promniBd  to  be  onhealthj.  There 
•  on  this  point,  m  jet,  do  reliable  statis- 
».  It  ii  a  generally-receiTed  opioion  that 
raepa  are  more  inbject  ta  cancer,  espeoinlly 
■Msr  of  the  •crotum,  than  men  at  other 
adea ;  bnt  William  Hajnei  'Waldie  give*  in 


hii  atatistioa  on  this  mbjeoi  Md  deaths  from 
cancer  occorring  amoagat  people  following 
Tarioni  occupation!,  and  of  these,  three  onlf 


emim—Ste  Cot)?BOnonEEt. 
Swlmmlng-BatlL— &?e  Baths. 
Bwine— 5ce  Noisamces,  Pioa. 


T. 


i>  the  generis  nnnie  given 
to  tapewoimg,  the  ipeciei 
of  irbicli  ars  verj  numer- 
031.  Tboae  which  have 
been  found  in  the  human 

Taaia  tolium ,  or  common 
tapeworm  of  thij  country ; 
T.  mediocantUata,  the 
commoQ  tapeworm  of  the 
Continent,  South  Africa, 
and  tndia ;  T.  fiarvpunc- 
ta.    T.    nono,    and    T. 


renee.  Beiidea  theie, 
the  oyaticeccQ.  of  the  T. 
margiaata,  the  ejiticer- 
eui  of  the  T.  EchiTweoc- 
eta,  and  perhaps  one  or 
two  others,  hare  been 
found  in  the  muscles  or 
iutemal  organ*  of  man. 

AU  the  tapeworms  are 
Terj  similar  in  their 
history  and  appearance. 
It  will  therefore  ba  con- 


rery  thick 

eittsordiuarj'  power 


ants.      The  segmenta- 

n  of  the  yolk  and  it> 

'  prograuiTe  derelopment 

W^^    are  well  shown  in  fig.  107, 

-"■'^      after  Leucthart,    These 


countless  myriads  in  the  joints  of  the 
mature  tapeworm.  On  the  extrusion  of  the 
joints,  pntrefaction  gets  them  free,  to  be 
carried  by  winda,  water,  or  other  agents 
wherever  aeoidont  may  determine  ;  and  they 
thui  may  be  eaten  by  man  and  animali  in 
food,  or  drunk  in  water.  The  ombiyo  may 
then  be  set  free  by  the  rapture  of  the  shell, 
whether  this  rupture  take  phus  by  mechanical 
violence  or  other  canses.  The  embryo  iUelf 
is  a  little  vesicle  about  jjjj  of  an  inch  in 
dinmeter,  armed  with  tiny  Bpikolets  on  one 
aide,  as  ehown  in  the  two  lower  diagram* 
of  fig,  107.  The  embryo  is  now  called  a 
prtncolex,  and  can  make  active  migrations 
by  means  of  ita  splkelets  in  the  following 
manner:  The  different  pairs  are  brought 
together  in  the  shape  of  a  wedge  ;  the  lateral 
pairs  are  then  brought  backwards,  and  in  this 
manner,  by  alternate  mavemenla  of  the 
spikelets,  analogous  to  the  action  of  a  man 
swimming,  the  proscolei  accompliihea  pro- 
gression ;  usually,  however,  it  pierces  the 
coata  of  one  of  the  mesenteric  reins,  and  is 
swept  OD  with  the  current  to  the  liver,  and 
there  becomes  encysted.  A  third  stage  of 
detelopment  consists  in  the  formation  of 
segments  neat  that  portion  of  the  entoioon, 
next  to  ita  oscula  and  booklets.  These 
segments  are  first  seen  in  the  fonn  of  marks 
like  girdka;  the  embryo  is  then  called  a 
strutiila.  Tliis  third  stage  completed,  farther 
development  cannot  take  place  unless  the 
liver  or  other  organ  affected  is  eaten  by  some 
animal  whose  intestine  is  suitable  for  its 
growth.  The  circlets  of  booklets  attach 
themselves  to  the  intestine,  and  growth  and 
development  take  place  mainly  towards  tha 
neck  of  the  parasite  bye  process  of  trauaverse 
fission,  the  ultimate  resnlt  being  the  produc- 
tion of  the  mature  worm,  consisting  of  the 
head  (fig.  108)  and  body. 

Tbe  hand  in  Uie  T.  tolittm  is  of  triangular 
form,  having  four  circular  projections.  Be- 
tween the  BUckcra,  and  anterior  tu  them,  is  a 
rudimentary  proboscis  with  a  double  row  of 
hooks ;  their  shape,  nnmbw,  and  arrangement 
are  well  shown  in  fig.  109,  sfter  Leuckhart. 


The  head  is  placed  on  a  long  neck,  and  the 
neck  is  coutinaed  into  the  bod;  of 
which   coDsuti  of   a  number   ol 


lig,  110. 
penij;  e,  theoTidnct ;  rf,the«MJ»«Ml:<T'* 
attnt ;  and  /,  the  va»calar  »j!lem  of  n««l 

The  iDBtaie  tegmentt  drop  off,  ind  tn  ' 
peUed  with  the  excreU ;  they  often  raW 
»ei7  actJTe  movemenU  (or  lonm  tine  ift 
their  aipnlmoo.  The  eggi  boc»m*  f n*  P^ 
rally  by  pntretaotion,  sotnetinm  hy  [«" 
along  the  genital  pore,  and  then  ill  thediti 
enamerated  may  take  ]>Ia«e.— (AnECK.) 

The  r.  mediofaneriala  diffen  couifc 
ably  in  ibape  from  the  T.  loliw ;  it  is  •  i«" 
1e(^  flat-headed  tapewonn  {&s- 1'^- 

Tbe  caOiB  of  tapeworm  ii  uiuillj  **» 
meBt— that  ia,  meat  affected  with  tkf  1* 
oertOB  or  encysted  embryo  of  a  Upmn 
Pork  affected  with  the  Cjnfiwrcw  rtP''^ 
(meaaly  pork),  if  eaten  partLally  eoAii- 
the  cansa  of  the  T.  utia"  of  ^-  " 
cysticercuB  of  the  I*.  mtdiotaiiel!'t'it  a  '■■' 
in   the   mnsclea  of   eattle,  aod  tliii  t>r 


rig  va 
proglottii   end  is  hermaphrodite,  containing 
mala  and  ien  ale  otsaoi  of  generatioD.    Fig. 
110  lalt«  Roluttnatj^  tfasw*  "Cte  -^a**  •4.  * 


developed  in  man  tarn  tom  ^ 
with    these    crata.      Tb»  f*^ 


wudiocan^ata,  tutimtl  aize  (fig.  Ill,  a  and 
b)  -,  ths  hnd  of  ths  r.  n«(f tocancUots  from 
Tation  b«et  (fig.  113) ;  uid  Uie  hnd  of  Cffiti- 
eemw  eeitufotte  (tom  mciulr  pork  (fig.  114). 
It  U  Iba  opinion  of  tboaa  who  hkve  itndiad 


rig.  114. 

tho  ■abject,  that  vith  care  in  feeding  Mttls, 
and  eapeciallj  eniaring  tfast  thef  haTs  a  purs 
water-supply,  theia  tapewonoB  might  be  offee- 
tu&l];  prevented.  Ueat  thonid  bs  tboronghtj 
soaked,  u  it  ia  very  doubtful  it  UiJ  of  the 


(SSo) 


TAH 


T  n  »  hfat  of  212* 
be  bumtf 


rga^Oimaiig, 


rie  Taj   :r  praerred  fruit 
jitt  I J  1%-i.cs^  or  r.  om*- 

f'<P>    >ir  eert.   of   citric 
:^   It  aranc  ftci'l,  '45  per 
^-     r  ---  ^-  fc=ii.  5"2;  T«r oesi.  c€ Htaitratc 

X  c^  ss^mr.  besides 
liiTsuk  and  water. 

foond  M  an 

—  TV»  distiaction  be- 

n  3s  ad<  Tvrrobrioiu, 

-  S  ct  vistfr-ti^t  receptacles  eom- 

icrru  cf  flTziilt,  and  dis- 

iki^i  rrj«L  TCMmcrs  Vr  tb«ir  moderate 

sift:  tl^T  aze  geneiallj 


^^  -a.' j»  w^ifa  ti«  BCk^>f«e  of  thu  work 
BM(£  f.-r  t^  Ron::^  of  moderate 
«f  waser  or   wwa^,   whilst    the 
:l^  at?  t^>M  wrx^  arv  n«ed  for  the  sup- 
it 


-I* 


isc  wtt 


ric  rjr 


w  &o«W!k  acil  generaDy  hare 
aisac&ied  to  them, 
u*  atasvrul.  acd  the  position  of 
£ec«t»I  eutizvly  upon  the  purposes 
i^y  are  rs^uired.  If  a  tank  is 
r  t^  pvzT^Mip  of  storing  raiii- 
V.tsMh'.wl  paxp^.>H«,  it  should  be 
.-f  u<t  cii«ft;|>Mi  wat<*r-ti^t  material 
%>u&.  3Cr.  Bailej  D«atoa  strongly  ad- 
«f  «c»n«t«  as  a  material  for  this 
W  rreefks  thai  the  commonest 
f.  Tp.-c«!:^  iuak«d  aad  mixed  in  due  pro- 
^r"vc»  w^l  rl'fua  (rawl  and  sand,  or  with 
>«r^  :  <Ciy.  'm.Z1m4l  cr  ex>(a  sifted  chalk  itself, 
£  Scvi  w;^  Fcrr^tttd  cement,  will  make 
^""^n  ^«cl4  ;;^Lk%.  Ix  ec^M  parts  of  the  chalk 
i:itr-v-^  »a  <*>ex  scspSer  process  has  been 
fc^v-c,"i*>i— »-jL,  >▼  axptJr  esearating  a  earem 
wr^  ijt  .•oro^::^  *:  tie  to^  and  lining  it  within 
>y   »  w*3tfr--T::^T  ceaaeet.— (The  Storage  of 

ltC  TCJ»^f«  wy<re  drinking-water  is 
r>;?«x  -x  »  «:&  «:sc«hZesi  plan  to  suf^ement 
»Sf  .  v-iit.fc::y  *=5^'5Ct  Vt  storing  up  rain  in  tanks 
*:  i; .  cixr^  c\-c»5r=»*t:,Tn  alluded  tot  There 
ar»  %  «  r:^>r»  n  Ez^Und  in  which  20  inches 
*«f  rwT:  c*^^^,^  St  cvCt^-i«d  e^^n  in  the  driest 
j'^fc^  "-  T>i-«'  aat  ^vdisarr  middle-class  house 
»  •  «'.r  vx.  w-xi  stjfcK::^  and  outbuildings  ; 
*^  *r*i^  *>^*  rJvvtSK?  conrr«d  by  the  roofs  will 
*^i?iT:N  r^?^fc^l  10  iv2t««  while  the  space 
^v«vc-?{*i  .x  %  f*r«  lAKvix*r*s  M»ttage  and  out- 
Vt.":  - '^tf  •  v.  Ne  t  j  |x>J«.  Assuming  thmt  the 
'  n^  Cax*^  ssa2.  >2bft  'w^ater  dripi^ng  from  it 


is  properly  caught  by  eaye-trougbing,  ukI 
conducted  by  down  pipes  and  imparrioiu 
drain-pipes  into  a  water-tight  tank  faffici^ntly 
capacious  to  prevent  overflow  under  anj  cir- 
cumstances, and  that  by  this  method  20mcbc« 
of  water  from  rain  and  dew  are  collected  ia 
the  course  of  the  year,  the  private  boase«  vill 
have  the  command  of  28,280  gallons,  and  the 
cottage  7070  gallons  in  a  year.  ...  A  tank 
16  feet  long  and  10  feet  wide  will  hold  im 
gallons  in  every  foot  of  depth,  and  where  the 
water  is  not  wanted  for  drinking,  it  need  Dot  b« 
covered,  except  with  a  common  bo&nled  dott- 
ing roof  of  half -inch  boards  fastened  together. 
This  floating  roof  keeps  the  water  clean,  ud 
prevents  evaporation." — {Op,  ciL) 

Where  expense  is  no  object,  the  very  best 
material  to  construct  tanks  or  dstemi  of  ii 
slate.  The  slate  slabs  must  be  set  in  good 
cement,  and  not  in  mortar. 

Mr.  R.  S.  Bum  strongly  recommeDci 
wrought-iron  cisterns,  coated  with  s  t4r  ^)u• 
position,  which  prevents  corrosion.  Zisc  is 
also  little  acted  ux>on  by  water,  and  ii  cov 
much  used.  Lead,  although  durable,  shoiild 
never,  if  possible  to  avoid  it,  be  selected. 

Tanks  or  cisterns,  if  used  for  the  supply  «r 
storage  of  drinking-water,  should  be  fnr- 
quently  cleansed  out,  and  should  alw&js  l>^ 
placed  in  such  positions  and  so  arranged  as  m 
be  readily  insx>ected. 

Tanks  have  recently  been  fitted  up  viih 
filters,  and  this  has  proved  a  valuable  id* 
Cisterns  are  often  rendered  unwholesomi  br 
the  overflow  -  pipe  passing  directlv  into  tb« 
sewer,  so  that  sewer  gases  pass  up  and  tf* 
absorbed  by  the  water.  The  only  effectiul 
remedy  for  this  is  to  disconnect  entirely  tb* 
sewer  from  this  pipe,  which  should  open  above 
the  ground  over  a  trapped  grating. 

Separate  cisterns  should  be  prorided  lit 
drinking  and  culinary  purposes,  and  for  cap- 
plying  the  water-closets,  and  on  no  acoonfit 
should  the  same  receptacle  be  used  for  botk 
these  purposes,  unless  special  precautiou  tft 
taken  to  avoid  pollution  of  the  water  by  fo«l 
gas.  A  disinfectant  flold  may  with  advanti^ 
be  mixed  with  the  wator  supplying  the  wiiff- 
closets. 

Dead  vegetable  or  animal  matter  sbotld 
never  be  able  to  find  its  way  into  the  cutm. 
and  frequent  inspections  should  preclude  tb< 
possibility  of  such  substances  remainiog  tberr 
for  any  length  of  time. 

In  ships  there  should  be  three  tankj-«< 
containing  salt,  another  freth,  and  a  thini>'- 
tfred  water— and  the  contents  of  each  sbool^ 
be  legibly  written  upon  it  A  store  of  o^ 
water  is  useful  on  board  ship  for  pUyicf  * 
the  latrines,  &o.,  and  may  prove  inraloi)*^ 
in  case  of  fire.    It  is  much  better  to  tib 


mtar  ont  in  tuJn  than  in  eaalu,  for  it  i>  i  I^.  IIG  ihows  ■  icction  of  k  tuik  fitted  up 
not  (o  liabk  to  become  bid,  *nd  tanks  ara  vith  one  of  the  London  uid  Oeaaral  Witer- 
mnch  more  esuJy  and  thoronghl;  clauued  PurifjiDg  Compiiny'B  filten ;  it  BipLuni  iUelf . 
than  cmikl.  I  Thia  it  an  admirable  ammgeiaent. 


Pure  tanoiii  ia  perfectly  coloorlsaa,  and  ii 
uneryatalliiable.  It  has  an  aitringBot  taate, 
and  ii  freely  loluhle  in  water,  leu  ao  in 
alcohol,  and  only  veiy  lUgbtly  in  ether.  It 
reddena  vegetable  bluea.  When  boiled  with 
Bcidt,  it  asiimilalei  watei,  and  dividsa  into 
gallic  acid  and  grapa-augar ;  when  heated  in 
the  dry  itate,  it  auffera  decompoiitioD,  metft- 
gallio  anil  pjrogBllic  acids  being  fonaed.  It 
unitea  nith  the  baioa,  fonniuK  aolts  called 
tannatei,  which  are  characteriaed  bj  atrilring 
adeepblaekvithpenaltaofirouOnk).  Tannin 
forma  a  remarkable  compoand  with  gelatine, 
which  conatitutea  the  basis  ot  leather.  Whan 
a  aolutioD  of  geUtine  ot  uiuglaa*  is  added  to 
an  aqueoua  infuaion  ot  any  legetable  contain- 
ing tannic  acid,  a  copiona  gelatinous  precipi- 
tate occnia,  which  is  aolnhle  in  eiceas  of .. 
gelatine.     If  a  piece  of  raw  hide,  freed  from 

acid,  the  gelatiuoua  tissue  gradually  combinei 
with  the  acid,  and  retains  it  in  the  form  ot 
leather,  the  supemaUnt  liquid  being  ulti- 
mately oompletel;  freed  from  all  traces  of 
r  Taanlo  Ax/iA  {Ct;Hffi,-,  tannin, if thapieceofskiDbeofiofflcisntaiie. 
BrmECKEB}— This  acid  ia  obtained  in  a  state  of  Eitimalioa  of  Tannin— 1.  Odalint  ProttU. 
pniitj  from  the  nutgatl,  an  eicreacence  pro-  —Add  a  solution  oE  gelatine  to  the  liquid  con- 
daoed  npoD  the  leavea  of  a  apeciea  of  oak  tuning  tannin,  collect  the  precipitate,  dry  and 
(Quernit  in/ertoria)  by  the  pnnctnre  of  a  weigh  it.  lOOgrainaeqaallOgrainiof  tumin. 
auall hymeDopteroiu ioseot    Tbenntg^oon-     —{tlAlxm.) 


loaa  authority. -(P.  H..  a.  M,  70.)    SteFlL- 
nas  1  Sewaoi;  Tanks,  Flush  ;  Wateb. 

Taaka,  nnah— These  are  tanks  at  the 
hifil  of  drains,  or  connected  with  seven,  for 
the  pnipose  of  flusliing  them. 

One  of  the  best  ia  an  automatic  tank  in- 
TODted  and  patented  by  Mr.  Rogers  Field, 
C.£L  It  ia  on  the  same  principleaa  the  meter- 
tMik  deacribed  in  article  Skwige.  It  con- 
liata  of  a  cyliDdriesl  iron  or  atonewara  tank, 
vhioh  may  be  tnado  of  any  capacity.  The 
inlot  is  trapped,  and  the  tank  ventilated. 
Tha  outlet  is  a  siphon  so  fixed  that  no  dis- 
ehsirge  can  take  place  until  the  tank  ia  filled 
witb  liquid,  but  when  it  ia  full  the  siphon 
immcidiately  comes  into  action,  and  the  tank 
amptiss.  It  is  thua  a  useful  little  apparatus 
to  connect  with  a  back  -  kitchen  aink.  the 
drsiais  of  a  country  bouse,  or  tbedrainaot  two 
or  three  cottages.  It  is  especially  valuable 
where  water  for  flushing  purposes  ia  scarce, 
aa  by  this 
eleai>  the  pipes. 
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2.  AlleiCs  Process  for  Estimating  the  Tan- 
nin in  Tea.— Five  grammes  (77*16  gndna)  of 
lead  acetate  are  dissolved  in  water  and  di- 
luted to  1  Htro  (35*27  fluid  ounces),  and  the 
solution  filtered  after  standing.  The  indicator 
is  made  by  dissolving  5  milligrammes  (*07715 
grain)  of  pure  potassium  ferrioyanide  in  5 
cubic  centimetres  (84*8  minims),  and  iMldiog  an 
equal  bulk  of  strong  ammonia  solution.  One 
drop  of  this  test  will  detect  "001  milligramme 
of  tannin,  or  1  milligramme  dissolved  in  100 
cubic  centimetres  of  water.  The  precipitating 
power  of  the  lead  solution  is  ascertained  by 
diluting  10  cubic  centimetres  of  it  to  about 
100  cubic  centimetres  with  boiliog  water,  and 
addiug  to  it  from  a  burette  a  solution  of  *1 
gramme  of  pure  tannin  in  100  cubic  centimetres 
of  water.  After  adding  10  cubic  centimetres  of 
the  latter  solution,  about  1  cubic  centimetre 
of  the  liquid  is  withdrawn  with  a  pipette  and 
passed  through  a  small  filter,  the  drops  being 
allowed  to  fall  on  to  spots  of  the  indicating 
solution  i>reviously  placed  on  a  porcelain  slab. 
If  no  pink  coloration  is  observed,  another  small 
addition  of  the  tannin  solution  is  made,  a  small 
portion  of  the  liquid  filtered  and  added  to  the 
indicator  as  before,  the  process  being  repeated 
until  a  pink  colour  is  observed.  The  greatest 
delicacy  is  obtained  when  the  drops  of  the 
liquid  from  the  funnel  are  allowed  to  fall 
directly  on  to  the  spots  of  the  indicator,  in- 
stead of  observing  the  point  of  junction  of 
the  liquids.  The  reaction  being  complete,  a 
second  estimation  is  made,  and  in  this  case 
almost  the  full  volume  of  tannin  solution  can 
be  added  at  once.  It  is  necessary  to  use  the 
purest  tannin  for  the  purpose,  as  a  serious 
error  may  otherwise  occur,  some  samples  of 
commercial  tanniu  having  little  more  than  half 
the  precipitating  power  of  the  best.  Exactly 
the  same  process  is  employed  for  estimating 
the  tannin  in  tea,  the  decoction  being  substi- 
tuted for  the  standard  tannin  solution,  and 
added  to  the  lead  solution  as  before. 

The  solution  of  tea  is  prepared  by  boiling 
2  grammes  of  a  finely-powdered  sample  with 
about  80  cubic  centimetres  of  water  for  half 
an  hour.  The  decoction  is  strained  through 
fine  muslin,  the  particles  of  leaf  rettimed  to 
the  flask,  and  the  boiling  resumed  for  an  hour 
with  the  same  quantity  of  water  as  before. 
The  process  is  repeated  till  no  more  colouring 
matter  is  extracted.  The  whole  of  the  solu- 
tion is  set  aside  to  allow  any  particles  that 
may  have  passed  through  the  muslin  to  sub- 
side, when  the  liquid  is  decanted  from  the 
sediment,  the  last  portions  passed  through  a 
filter,  and  the  whole  decoction  made  up  to 
250  cubic  centimetres.  This  diluted  Solution 
is  ready  for  use  hi  the  burette,  the  remainder 
of  the  process  only  occupying  a  few  minutes. 


The  volume  of  tannin  or  tea  solution  it  is 
necessary  to  add  to  100  cubic  centimetres  of 
pure  water  in  order  that  a  drop  may  give  the 
pink  reaction  with  the  f  erricyanide,  is  sub- 
tracted from  the  total  amount  run  from  the 
burette.  If  the  solutions  are  made  of  the 
strength  here  described,  10  cubic  centimetres 
of  the  lead  solution  will  precipitate  about  10 
milligrammes  of  pure  gallotannic  acid,  and 
therefore  the  volume  of  tea  solution  added  con- 
tains "01  gramme  of  tannin.  If  all  the  weights 
and  volumes  above  mentioned  are  observed, 
125  divided  by  the  number  of  cubic  centime^^ 
of  tea  solution  used  will  give  the  percentage 
of  tannin. 

Risler  Beunafs  method  is  extremely  usefnl 
in  those  cases  where  a  determination  of  tannin 
is  of  rare  occurrence,  as  no  volumetric  mIu- 
tions  are  required  to  be  made.  The  tannin  is 
precipitated  by  a  solution  of  crystallised  proto- 
chloride  of  tin,  strength  about  8  granmies  to  the 
litre,  and  to  which  has  been  added  2  grsmmi^ 
of  chloride  of  ammonium.  The  precipitate  of 
prototannate  of  tin  is  coUeeted  on  a  weighed 
filter,  dried  at  217^  F.  (100°  C),  weighed, 
ignited,  oxidised  with  nitrate  of  ammonia, 
and  the  binoxide  of  tin  thus  obtained  is 
weighed ;  from  this  the  corroiponding  amooot 
of  protoxide  is  calculated,  and  the  weight  of 
the  dried  precipitate  deducted  from  tbe 
latter,  the  remainder  representing  the  tannic 
acid. 

Fleck's  process,  modified  by  A.  Pavcii  and 
E.  Botondi.  This  is  a  very  convenient  method 
to  estimate  tannin  in  wine.  It  is  based  upon 
the  fact  that  an  ammoniacal  solution  of  enprie 
acetate  precipitates  tannin  alone  without  af- 
fecting gallic  acid,  nor  does  it  affect  the  oth«r 
constituents  of  wine.  The  amount  of  tannin 
can  be  ascertained  by  estimating  the  copper 
remaining  in  solution,  or  that  contained  in  the 
precipitate. 

Hammer's  process  is  based  upon  the  princi- 
ple that  if  the  specific  gravity  of  a  liquid  cos- 
taining  tannic  acid  with  other  substances  in 
solution  is  determined,  and  then  the  tannic 
acid  is  removed — the  fluid  not  being  othervise 
altered  by  the  process — and  if,  finally,  the 
specific  gravity  is  redetermined,  the  loss  of 
specific  gravity  will'  be  proportional  to  the 
percentage  of  tannic  acid  present  in  the  solu- 
tion. The  best  material  to  remove  the  tac- 
nin  is  hide  -filings  —  that  is,  a  piece  of  hid« 
which  has  been  prepared  for  fuming,  dried 
and  reduced  by  means  of  a  file  to  a  coarse 
powder.  Four  parts  of  such  a  powder  an 
sufficient  to  remove  one  part  of  tannin  frnn 
a  fluid. 

The  specific  gravity  of  the  liquid  oontainifig 
the  unknown  quantity  of  tannin  is  csrefoUy 
determined,  a  lofficient  quantity  of  the  powder 


ihakeD  ap  irith  it  for  ■  ihort  time,  and  ths 
■p«eiGe  gnntj  redetennined ;  to  the  diff ersnce 
mdd  1,  and  tben  tbenmouctof  tannin  ii  found 
by  the  dm  of  the  fallowinE  table : — 
TABLE  ihoving  the  Specific  ORiynr  of 
Dilute  Soldtioss  of  Taknw  it  60°  F. 


e  from  them, 


Tar  {Pic  liquida)—A.  liquid  bitumen  pia- 
parod  from  the  wood  of  Pintii  ijilvaCrit  uid 
other  pinei  b;  "  destructiie  diitillition."  It 
ia  a  verj  Eoraplai  iub«taiice ;  ipecifie  gravity 
■bout  1040.  It  contains  altered  redn,  an 
empjrsamatio  oil,  in  nliich  numeroas  inb- 
BtsDcea — inch  as  creotote,  paratBne,  picamar, 
kapnomor,  &o. —  are  toand. 

Coal  tar,  prodaced  dining  the  diitillation 
oF  bituminoua  coal  for  gai,  jiouenei  a  dennt; 
of  l'I20  to  I-I50,  the  liehteat  tar  containing 
tho  largest  proportion  of  liqnid  oila.  Coal 
tar  coDtaini  amcaonia,  aniline,  picoline,  qnino- 
line,  and  pyridiae ;  acetic  acid,  pheoio  acid 
(carbolic  acid),  rosolic  and  brunolio  acida ; 
benzole,  tolnol,  ciimol,  and  cjmoli  naphtha- 
line, anthracene,  chijaene,  and  pjrene,  &o. 

The  oil  of  tar  i»  a  very  powerfiil  vegetable 
irritant.  Ten  drachmi  eauaed  tbe  death  oE 
a  gentleman  to  whom  it  had  been  sent  by 
mistake  far  a  black  dranght.  It*  irritant 
qualitiei  are  due  to  the  preaenoe  of  Cbeosotb 
and  Carbolic  Acid,  vthick  tct. 

Both  these  varietiea  of  tar  have  been  em- 
ployed tor  diaiuf ectin;  purpoaee.  The  ereoaote 
in  the  wood  tar  and  ths  carbotio  and  cresylie 
add  in  the  coal  tar  give  thit  disinfecting 
power.  From  the  earliest  date  it  bai  beeu 
usual  to  bum  tar-barrela  during  the  time  of 
epidemics,  and  some  saragea  use  pstroleam  ni 
an  application  to  wounds.  Tar  acids  irrest 
decay  and  prevent  oxidation ;  they  antisept 
and  diainfect,  but  do  not  prevent  tbe  oxida- 
tion of  inorganic  matters.  Sm  Acid,  CaK- 
BOLIC;  CumsOTB;  UlSIKFECTANTS,  &0. 

TnTtar,  Salt*  of  {Argal  or  Orgol,  impart 
hitartrale  of  pofowa)— Crude  tartar  is  the 
concrete  depoait  formed  upon  the  sides  of 
csaks  and  vats  during  the  fermcntaUoa  of 
grape-juice.  That  obtained  from  white  wine 
ia  vrhiU  argai,  and  that  from  red  vine  rtd 
argal.    After  puriScatioa  it  forms  cream  of 

Tartar  Evtttic  (tartaratcd  antimony, 
KSbC.HjO^HiO).— Prepared  by  miiing  cer- 
tain quantities  of  oiide  of  antimony  and  acid 
tartrate  of  potash  with  water,  so  as  to  form  a 
paste,  allowing  the  man  to  stand  for  twenty- 
four  hours,  boiling  in  water  for  a  quarter  of 
an  hour,  filtering  the  solution,  and  allowmg 
the  clear  filtrate  to  crystallise. 

Tsrtar  emetic  has  been  taken  with  suicidal 
intent ;  it  hat  found  its  way  by  aoddent  or 
deaign  into  food,  andilhoabeenadminiitared 
for  the  criminal  purposes  of  producing  death 
^^  !'••  or  inducing  abortion. 

eiiltiv«t«d  in  Africa,  India,  and  other  hot  The  symptoms  of  acute  poiaoning  by  this 
coDiitiies.  The  mieroseopical  appearancea  of  aalt  are,  shortly,  those  of  an  irritant  metallic 
tBpioca  may  he  gathered  from  fig.  116.  Ste  poison.  Within  a  time  varying  from  a  few 
Stabch,  k«,  minatea  to  half  an  hour  after  taking  Mmo- 


gusting  exhalations  which  a 
produce  any  deleterious  effects  on  the  neigh- 
boDring  inhabitants,  and  the  mortality  amongat 
men  employed  in  these  yards  ii  not  excessive. 
Tape  WFiwMi—  See  Imsi^ 
Tajrioca— A  starch,  in  the  form  of  small, 
rregnlar,  transparent  granules,  prepared  from 
he  roots  of  the  ilanihct  utUilHtaa,  a  pLint 
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thing  which  had  a  nauseous  metallic  taste, 
there  is  great  pain  in  the  bowels,  and  a  pros- 
tration and  faintness  amoonting  to  collapse  ; 
vomiting  and  purging  speedily  come  on,  and 
in  this  way  most  of  it  may  be  eliminated,  and 
recovery  may  take  place  from  such  large 
doses  as  200  grains.  On  the  other  hand,  in  a 
few  recorded  cases  vomiting  has  been  absent, 
purging  and  convulsions,  followed  by  death  in 
a  few  hours,  being  alono  noticed.  Those  who 
rally  from  the  first  effects  of  the  poison,  sel- 
dom recover  entirely  for  several  days,  and  in 
some  cases  a  vesiculo-pustular  eruption  has 
been  noticed  about  the  fourth  or  fifth  day. 

In  chronic  poisoning  by  antimony,  of  which 
there  are  now  several  criminal  cases  on  record, 
the  symptoms,  according  to  Mayerhofer  and 
Taylor,  are  frequent  vomitings,  diarrhoea  al- 
ternately with  constipation ;  weak,  frequent 
pulse  ;  paleness  of  the  face  ;  loss  of  muscular 
l)ower,  accompanied  often  with  jaundice  and 
pustular  eruptions.  Death  takes  place  gene- 
rally from  exhaustion.  Of  course  there  may 
be  remissions,  and  the  disease  will  be  modified 
according  to  the  fre<iuency  of  the  repeated 
doses. 

Ife  is  difficult  to  say  what  would  be  a  fatal 
dose  of  tartar  emetic ;  as  much  as  200  grains 
have  been  taken  by  an  adult,  who  yet  recovered. 
On  the  other  hand,  the  smallest  fatal  dose 
on  record  was  that  of  i}  of  a  grain,  which  killed 
a  child,  and  2  grains,  which  killed  a  man.  —(A. 
Tatlok.) 

Pott -mortem  Appearances. — Congestion  and 
inflammation  of  the  mucous  membrane  of  the 
stomach,  extending  sometimes  to  the  small 
intestines  ;  very  often  congestion  of  the  lungs 
and  of  the  brain,  and  occasionally  a  similar 
copdition  of  the  gullet. 

Tests. — Tai-tar  emetic,  when  heated,  decre- 
pitates at  380"  F.,  sublimes  at  480°  F.,  and 
chars  at  550°  F.  The  metal  antimony  can  be 
obtained  in  the  form  of  a  metallic  bead  by 
heating  the  salt  in  the  blowpipe  flame.  Solu- 
tions of  tartar  emetic  give  an  orange-coloured 
sulphide  of  antimony  when  treated  with  sul- 
phuretted hydrogen,  and  when  solutions  of 
tartar  emetic  are  evaporated  in  glass,  they 
leave  a  crystalline  deposit ;  the  crystals  are  in 
the  form  of  tetrahedra  or  some  modification 
of  the  cube. 

Antimony  in  the  metallic  state  may  be 
recovered  from  organic  liquids  by  precipitating 
it  on  slips  of  copper  after  the  manner  of 
Reinsch  {see  Ausenic),  or  it  may  be  detected 
by  adding  a  little  of  the  fluid  to  a  Marsh's 
apparatus ;  if  antimony  be  present,  a  jet  of 
the  gas  when  inflamed  gives  a  metallic  crust, 
which  is  distinguished  from  that  of  arsenic  by 
its  insolubility  in  chloride  of  lime  and  its  «o/u- 
bilUy  in  protochloride  of  tin. 


Antidotes,  — Tannin,  and  -  therefore  suj 
vegetable  infoaion  containing  tannin,  iiich  u 
infusion  of  tea,  bark,  &c 

AduUcrations. — Cream  of  tartar;  this  can 
be  detected  by  its  being  less  soluble  in  water 
than  tartar  emetic,  and  by  finding  that,  upon 
the  addition  of  a  small  quantity  of  carbohoU 
of  soda  to  a  boiling  solution  of  the  suspected 
salt,  the  precipitated  oxide  of  antimony,  which 
is  at  first  thrown  down,  becomes  redissolred 
from  the  presence  of  the  free  acid  of  the  tdd 
tartrate  of  potash.  Iron  is  sometimes  pre- 
sent ;  this  is  easily  detected  by  the  addition 
of  a  mixture  of  ferro  and /em'  cyanide  <^  po- 
tassium, which  will,  if  iron  be  pment,  throw 
down  a  bulky  precipitate  of  Prussian  blue. 

Tea— The  dried  leaves  of  the  Chinese  tea 
plants  Thea  Bohea  and  T.  riridis,  which, 
according  to  the  authority  of  Bentham  and 
Hooker,  form  a  section  only  of  the  genoi 
Camellia,  a  tribe  of  plants  with  which  we 
are  all  familiar  in  this  country.  T.  riridi* 
abounds  in  the  northern  districts  of  China, 
where  it  is  cultivated  on  the  fertile  alope« 
of  the  hills.  T,  Bohea  is  cultivated  in  the 
southern  parts  of  China,  especially  abont 
Canton.  The  tea  plant  ia  indigenous  in  CLioSf 
Cochin-China,  Japan,  and  the  northern  parti 
of  the  eastern  peninsula  of  India,  and  hai 
been  introduced  into  BriUsh  India  on  the 
southern  declivities  of  the  Himalayas,  Jara, 
the  Kong  Mountains  in  Western  Africa^ 
Brazil,  Madeira,  and  other  warm  and  tern- 
Iterate  countries.  It  is  capable  of  flooriahii^ 
in  all  latitudes  between  0""  and  40°. 

Consumj^ion, — The  consumption  of  tea  is 
the  United  Kingdom  in  1853  amounted  to 
58,000,000  lbs.  (25,000  tons).  In  1858  the 
amount  imported  was  as  much  as  75,432,535 
lbs.,  representing  a  value  of  £5,206,618;  and 
in  the  years  1871-72  the  quantities  imported 
were  as  follows:  (1871)  169,898,303  Iha., 
valued  at  £11,635,644;  (1872)  184,927.1^ 
lbs.,  valued  at  £12,933,143. 

Varieties  of  Tea. — Both  black  and  green 
tea  are  obtained  from  each  variety  of  the 
plant. 

Oreen  tea  is  prepared  from  young  learei 
which  are  roasted  over  a  wood  fire  within  an 
hour  or  two  after  being  gathered.  The  black 
tea  leaves,  on  the  other  hand,  are  allowed  to 
lie  in  heaps  for  ten  or  twelve  hoxirs  after  thej 
have  been  plucked,  during  which  time  thef 
undergo  a  sort  of  fermentation ;  after  goin; 
through  certain  processes,  the  leaves  are  dried 
slowly  over  charcoal  firM. 

The  following  are  the  chief  varieties  d 
green  tea:  Young  Hyson,  Gunpowder,  Im- 
perial, Hyson,  Hyson  akuiy  and  Singlo  (or 
Twankny). 
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ftmoTig  ths  black  tt»a  ii»;  be  cited  the  Eol- 
ring,  mlm  pU«ed  in  order  •>(  eicellence ; 
koe,  Soucbj  (opei),  Souchong,  Cumpoi, 
ngou,  Ootoiig,  knd  Bahe&. 
LUUa"lMio ulled  liecaiue  it i* n spniioUB 
ids,  uid  not  tea  >t  &U.  It  cooiiab  of  duat 
Mb  leare),  •ometimes  of  foreign  learei  und 
id  mnde  op  bj  meuiB  of  stuch  or  gum  into 
la  nuiaei,  which  are  kftenrard*  punted 
1  eoloared  to  u  to  rewmble  eitLer  black 
gmen  ganpovder.  Tbe  ikiU  exhibited  in 
I  fabrication  of  thi*  spunona  article  ii 
•J  gieit,  uid  we  have  met  with  at  leaat  a 
nn  rtrietiet  of  it,  differing  from  each  other 
tbe  lize  aDd  ookiuring  of  the  little  mnuea." 

Brict  Ita  it  nude  from  the  refiue,  kc, 
1  the  broken  learea  and  twigi  of  tea 
aided  into  form.  The  Tartan  u*e  thia 
.  The;  reduce  it  to  powder,  and  boil  it 
*ii  the  alkaline  water  of  the  ateppea,  to 
ich  lalt  and  fat  hare  been  added ;  and  thia 
■oetioD,  mixed  with  milk  and  butter  and  a 
!•  KHuted  meal,  the;  coaanme  aa  anarticle 
•abnatence.  It  ia  alao  oied  in  the  aame 
Biier  aa  other  tea. 

}t.  S.  Smith  careful];  eitimated  the  iTorage 
i^ti  of  a  ipoonful  of  difFerent  kiodi  of 
.    Tbe  reiulta  are  aa  followa  :— 


taaj  tew  are  artificiall;  acented,  it  ia  not 

«   neceaaar;,  however,  to  enter  into  tbe 

leeii  ponaed. 

JbiKture  of  the  Tea  Ltaf.—TiM  border  ia 

nied  nearly,  hut  not  quite,  to  tbe  atalk  ; 

I  primar;  vetna  ran  out  from  the  midrib 

ul;  to  tbe  border,  and  then  turn  in,  lo  that 

Uatinot  apace  ia  left  between  them  and  tbe 

ider.     The  leaf  ma;  varj'  in  aiae,  ihape,  Jic, 

Ing  aometimea  broader  and  aometimes  long 

dnuTow. 

Rga.    117-120  ihow  the  tea  plant,  tbe 

tvea  after  infuaion,  and  the  ahape  of  the 

riou   leavet  which   have  been   found   oi 

alterant*. 

Hae  leaf   examined  bj  the  microacope  ia 

ad  to  be  made  up  oF  epidermio  cellt,  ito- 

ita,  pareDch;nLatoua  cella,  and  haira. 

The  epidermio   oella  var;  greatl;  iu  aiie, 

lording  to  the  age  and  aiae  of  the  leaf. 


u«.a«uikiviu« 
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rs  are  also  found  only  on  the  under 
the  leaf ;  in  the  young  leaf  they  are 
terouB,  but  when  the  leaf  becomes 
ire  often  altogether  absent.  The  cells 
pointed,  and  undivided.  The  paren- 
the  leaf  is  made  up  of  cells  which 
>  peculiarities. 

2I  Composition  of  Tea. — Tea  contains 
nous  alkaloid  called  theinc,  querci- 
d,  gallic  acid,  boheio  acid,  quercetin, 
id,*  volatile  oil,  chlorophyll,  gum, 
c,  albuminous,  woody,  and  colouring 
and  salts  (ash), 
lowing  is  Mulder's  analysis  of  tea :— 


Black  Tea. 

Green  Tea. 

ialoil 

0-60 

0  79 

phjll 

1-84 

2-22 

,               ^ 

0  00 

0-28 

364 

2-22 

7-28 

8-56 

1 

12-83 

17-80 

t 

0-46 

0  43 

tire  matter 

.       21-3(3 

22-81} 

ing  substances 

1919 

23-00 

en   . 

"                • 

2-80 

8  00 

. 

2^33 

17-30 

mineral 

sabstauces) 

6  24 

6-50 

lount  of  theine  is  certainly  under* 
d  dried  tea  probably  contains  1*8  per 
beine  ;t  2'6  of  albumen;  9*7  of  dex- 
)f  cellulose;  10  to  12  of  tannin ;  20  of 
a ;  5*4  of  ash  and  other  matters — as 
esin.  There  is  from  6  to  10  percent, 
in  black  tea,  and  about  8  per  cent. 
ea. 

is  rather  more  tannic  acid,  and  more 
1  setherial  oil,  in  green  than  black 
3SS  cellulose,  otherwise  the  composi- 
ich  the  same."— (Mulder.) 
A.  —  The  following  table  contains 
kalyses  of  the  ash  of  tea  leaves : — 


Z^UXK. 

HOOOBB. 

ZOLLKR. 

Ash  of  fine 

Tea  from 

Tea  frnm 

Ezhatut- 

yoong 

HluialAja 

Tea. 

Ciichar 

(iudlijeii- 

oua). 

Qichar 
(hybry). 

ed  Tea 
Leave*. 

• 

39-22 

35-200 

87  010 

7-34 

• 

0-65 

4-328 

14-436 

0-59 

• 

«47 

4-306 

5-910 

11-45 

• 

4-24 

8-98IJ 

5-533 

10-76 

a    , 

4  38 

2  493 

2-463 

9  63 

as 
icid 

1<» 

1-024 

0*800 

1-97 

14  55 

18  030 

9-180 

25-41 

id. 

trace 

6040 

6-322 

trace 

081 

3-518 

2-620 

trace 

and 

4-35 

0-500 

1-300 

7  57 

• 

•  •• 

2-900 

1-830 

•  •• 

d   . 

24  30 

13-590 

12-600 

25-28 

100  00 

100-00 

100  00 

10000 

k  a  Malin,  J.  fOr  Chem.,  cL  109. 
t  of  tbeine  rarles  from  1  -9  to  6-8  per  cent, 
ts  determination,  therefore,  as  a  criterion 
ion  is  valueless. 


The  composition  of  the  ash  of  tea  leaves 
differs  considerably,  according  to  the  age  of 
the  leaf  ;  young  leaves  are  rich  in  potash  and 
phosphoric  acid,  and  poor  in  lime  and  silica, 
the  amount  of  the  latter  increasing  with  the 
ago  of  the  plant. 

The  insoluble  matter  of  genuine  pounded 
teas  was  found  by  Mr.  Allen  to  be  as  follows: — 


Oreen  Tea. 


Par  cent. 

45-6 

39-0 

42  0 


68-6 
46  7 
49-0 


Highest  amount  of  insoluble  matter 
Lowest  „  „  „ 

Average      .... 

Black  Tea. 

Highest  amount  of  insoluble  matter 
Lowest  „ 

Average  of  13  samples 

Prtparaiion. — Water  for  making  tea  should 
neither  be  too  hard  nor  too  soft ;  and  experi- 
ment has  shown  that  water  of  from  four  to  seven 
degrees  of  hardness,  after  being  boiled,  is  best 
suited  for  infusions  of  tea.  The  infusion  of  tea 
should  never  be  boiled,  for  a  decoction  of  tea 
is  disagreeably  bitter  on  account  of  the  coarse 
forms  of  extractive  matter  it  contains,  and  the 
aromatic  principle  being  very  volatile,  it  would 
on  boiling  become  lost.  **  Experimentally,  it 
is  found  that  infusions  of  tea  are  strong  enough 
when  they  contain  *3  per  cent,  of  extracted 
matter,  so  that  a  moderately-sized  cup  (5  oz. ) 
should  contain  about  6*6  grains  of  extract  of 
tea.  This  proportion  will  be  obtained  when  263 
grains  of  tea  (about  5  teaspoonf uls)  are  infused 
in  a  quart  of  boiling  water,  and  the  amount  of 
the  several  constituents  dissolved  are  about  as 
follows : — 


Nitr(^enoas  matters 
Fatty  matter 
Gum,  sugar  extractive 
Mineral  matters 

Total  extracted  . 


Ondna. 
17  2 

81-7 
91 

68-0 


Tea  on  an  average  yields  to  boiling  water 
about  22  percent,  of  its  weight."— (Lethebt.) 

In  China,  tea  is  sometimes  infused  in  a  tea- 
pot, and  sometimes  in  the  cup  from  which  it 
Ib  drunk. 

In  Japan  the  tea  leaves  are  ground  to 
powder,  and  after  infusion  in  a  teacup,  the 
mixture  is  beaten  up  till  it  becomes  frothy, 
and  then  the  whole  is  swallowed.  The  Chinese 
drink  their  tea  in  a  pure  state.  The  Russians 
take  it  with  lemon- juice,  and  the  Germans 
often  flavour  it  with  rum,  cinnamon,  or 
vanilla.  In  England  it  may  be  said  to  be 
customary  to  add  milk  or  cream  and  sugar. 

As  an  Article  of  Diet, — Much  discussion  has 
taken  place  regarding  the  part  played  by  tea 
in  the  phenomenon  of  nutrition.  Dr.  Edward 
Smith  says  that  tea  pi'omotes  the  chemico- 
vital  functions  of  the  body,  for  it  increases 
the  amount  of  carbonic  acid  exhaled  from  the 
lungs ;  that  it  aids  in  the  traniformation  of 
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starchy  and  fatty  food ;  and  that  it  increases 
the  action  of  the  skin.  Tea  is  decidedly  a 
stimulant,  and  does  not  produce  subsequent 
depression.  It  has  a  restorative  action  on  the 
nervous  system,  and  the  pulse  becomes  a  little 
quickened.  While  it  increases  the  activity  of 
the  brain,  it  soothes  and  stills  the  vascular 
system,  and  hence  its  use  in  inflammatory 
diseases,  and  as  a  cure  for  headache.  Its  ex- 
citing effect  upon  the  nerves  makes  it  useful 
in  counteracting  the  effects  of  opium  and  of 
fermented  liquors,  and  the  Btui)or  sometimes 
induced  by  fever. 

According  to  Liebig,  there  are  no  drinks 
which,  in  their  complexity  and  in  the  nature 
of  certain  constituents,  have  more  resemblance 
to  soup  than  tea  and  coffee.  It  is  probable 
that  tea  in  its  comiK>sition  is  closely  related  to 
nervous  tissue,  and  that  it  is  suited  for  the  re- 
paration and  renovation  of  an  exhausted  brain. 
Experiments  made  by  Lehmann  appear  to 
show  that  both  tea  and  coffee  exhilarate  the 
nervous  system,  and  by  lessening  waste  enable 
it  to  go  further  in  its  nutritive  value. 

Tea  is  not  food^  and  should  not  be  taken  as 
such.  Tea  taken  three  hours  after  dinner  is 
yaluable.  This  is  the  moment  which  corre- 
sponds with  the  completion  of  digestion,  when 
the  food  having  been  conveyed  away  from  the 
stomach,  nothing  remains  behind  but  the  ex- 
cess of  the  acid  juices  employed  in  digestion. 
These  acid  juices  create  an  uneasy  sensation 
in  the  stomach,  and  a  call  is  made  for  some- 
thing to  relieve  this  uneasiness.  Tea  fulfils 
that  object.  What  its  special  action  is,  how- 
ever, we  have  yet  to  learn  ;  for  it  is  manifest 
that  it  must  be  the  satisfying  of  some  as  yet 
unknown  want  of  the  system  which  induces 
inhabitants  of  all  lands  to  resort  to  vegetable 
infusions  containing  the  same  active  principles 
— namely,  astringent  matter,  volatile  oil,  and 
a  crystallisable  body  rich  in  nitrogen. 

The  above  remarks  refer  to  the  moderate 
use  and  enjoyment  of  tea ;  but  there  is  a  large 
class  who  drink  enormous  quantities  of  this 
beverage,  to  the  inevitable  impairment  of 
their  health.  Those  who  thus  take  it  to 
excess  are  principally  found  among  the  poorer 
classes.  They  are  pale  and  anaemic,  much 
given  to  faintuess  and  depression  of  spirits, 
and  suffer  from  flatulence,  loss  of  appetite, 
and  constipation. 

Adulterations  of  Tea. — The  great  adultera- 
tion of  tea  is  without  doubt  exhausted  leaves ; 
but,  besides  this,  foreign  leaves,*  astringent 


*  "  A  person  at  Verdun  has  discovered  a  method 
of  imitating  Chinese  tea,  by  heating  the  leaves  of 
the  hornbeam,  in  a  new  earthen  vessel,  placed  in 
the  midst  of  boiling  water,  till  they  have  acquired  a 
brown  hue,  V\g,Vi\ftt  ot  deeper  at  pleasure ;  they  are 
then  BcenUd  b^  \>«\n%  \i\aA«^  Vol  k\^x  \«^<%\:ci<«x  ^VLh. 


matters  (such  as  kino  and  catechu),  imnenl 
substances  used  in  facing  (such  as  Pnuna 
blue,  indigo,  turmeric,  China  clay,  blacUeid, 
sulphate  of  lime,  carbonate  of  magnesia,  ti), 
are  added ;  and  in  a  great  many  inferior  iiai 
there  is  a  considerable  quantity  of  nad, 
generally  of  a  ferruginous  nature. 

Examination  of  Tea,  —  The  leaves  tfter 
soaking  should  first  be  spread  out  on  s  pUte 
of  glass  and  carefully  examined  to  see  if  1117 
foreign  admixture  can  be  detected;  anotkr 
XX)rtion  of  the  tea  should  be  pounded  io  a 
mortar,  spread  out  on  a  clean  piece  of  ptptr, 
and  a  powerful  magnet  passed  over  ii  Som 
inferior  and  adulterated  teas  treated  in  tiiis 
manner  at  once  yield  lumps  of  earthy  matter 
strongly  impregnated  with  iron. 

Tkt  Chemical  Assay  of  Teo.— The  data  npos 
which  the  analyst  bases  his  opinion  u  to  tte 
genuineness  or  quality  of  a  sample  of  tM 
are — (1)  the  hygroscopic  moisture ;  (2)  thepff- 
centage  of  extract ;  (3)  the  percentage  ok 
characters  of  the  aah  ;  (4)  the  tannin;  aBd($) 
the  total  ammonia  yielded  by  ths  aqiMMi 
infusion. 

All  these  different  determinationi  tbnb 
to  the  labours  of  Allen,  Wanklyn,  Wigas; 
and  others — may  be  made  axpedidovilj,  ai 
are  of  great  value,  the  limits  of  variatiaB  tt 
good  teas  being  pretty  accurately  knows. 

1.  The  ffyfffoscopic  Moisture.— Tbe  sraifi 
hygroscopic  moisture  of  thirty-five  tsai,  Mi* 
sisting  of  Hysons,  Capers,  Soucboiigi.  Ga* 
powder,  and  others,  analysed  by  Mr.  Wipe; 
was  7*67  per  cent.  (Chemical  News,  vgL  xno* 
No.  827)— the  driest  teas  being  the  EpoutMi 
Gunpowders,  themoistest  the  Ooogoiu.e.i.-' 


The  maximom  amount  of  motston 

found  in  Hyson 
The  minimum  do.    . 
The  maximum  amount  of  moistare 

found  in  Gunpowder 
The  minimum  do.     . 
The  maximum  amount  of  moisture 

found  in  Congou   . 
The  minimum  do.    . 


tii 


The  hygroscopic  moisture  is  taken  fcy^*'*" 
fully  weighing  about  1  gramme  of  tea,  p^M" 
in  a  tared  porcelain  or  plattnom  diib,  e^ 
is  then  submitted  to  the  heat  of  tbe  vi^ 
bath  until  it  ceases  to  lose  weigbt;  t^^*^ 
weighing  deducted  from  the  fir*t  f^  "* 
hygroscopic  moisture. 

2.  The  Extract.— Ten  grammes  of  *•• 
weighed  out  and  boiled  in  a  large  Wf 
500  cubic  centimetres  of  water  (tbe  fliik ' 


the  root  of  the  Florence  Iria   io  |»w4<t 


several  days,  after  which  they  may  t»  "*  f?J 
The  imitation  is  said  to  be  so  perfect  u  t»i^ 
those  who  are  not  informed  of  the  p«!*'^^ 
(Panorama,  vol  ix.  p.  7«8.  8ooth«y1  t"»^ 
Vlace-Book,  Sd  series,  p.  692.) 
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i  to  ft  small  Liebig*8  condenser  by  means 
k  and  bent  tube),  and  50  cubic  oenti- 

are  distilled  over;  tbese  50  cubic 
trea  are  returned  to  the  flask,  the  boil- 
>ped,  and  one-tenth  of  the  liquid,  or, 
ceoratelj,  50*3  grammes  of  the  hot 
I  evaporated  down  in  a  platinum  dish 
ef  ally  weighed, 
following  table  gives  results  both  by 

and  Wanklyn,  obtained  by  different 
s: — 


Tea 

Dried 

iniu 

Tm. 

N'atuml 

PBront* 

Bute. 

•g9  of 

Peroeut- 

Extract 

exeof 
Extract. 

40  9 

86  8 

Pcllgot. 

m 

45  8 

41-5 

If 

m 

45-0 

407 

II 

44  4 

39-8 

n 

89  3 

358 

f  1 

45-4 

417 

II 

352 

327 

II 

dinairt 

41-5 

380 

II 

, canoa 

519 

48  5 

II 

. canon 

50  2 

46-9 

II 

431 

39-6 

II 

47^ 

44  0 

yi 

47  7 

43  8 

II 

a 

46  9 

431 

II 

ifT 

45-9 

42  3 

II 

tin  . 

43  5 

39  8 

11 

42  2 

384 

II 

OS  of   tea 
Irom  China 

/417 

^40  2 
Ul2 

•  •• 

•  •• 

•  •• 

Wankljn. 

It 
ti 

SB  tea 

38  « 

•  •• 

11 

an  tea 

35-4 

•  •• 

It 

Ba 

33^ 

•  •• 

A.  W.  Blyth. 

owest  number  representing  the  extract 
it  may  therefore  be  assumed  that  the 
in  goo<l  tea  should  never  be  less  than 
ent.  The  followiDg  formula  is  a  useful 
>  the  analyst  in  determining  the  amount 
t  leaves  added  to  average  tea.  E  re- 
I  the  spent  leaves,  R  the  percentage  of 
• 

E=  (32 -R)  100 
30 
w  percentage  of  extract  alone  is  not 
ive  of  adulteration;  when  combined, 
r,  with    deficient   soluble   ash,  it  is 
y  conclusive. 

Jl — About  a  gramme  of  the  tea  is 
y  weighed  in  a  platinum  dish,  and 
to  visiblo  redness  ;  when  the  ash  ceases 
lish  in  weight  the  operation  is  finished, 
i  weight  should  never  exceed  8  per 
;  is  mostly  from  5  to  6  per  cent.  The 
er  weighing  is  boiled  up  in  a  little 
the  liquid  filtered,  evaporated  to  dry- 
ry  gently  ignited,  and  weighed ;  this 
e  soluble  ash,  which  is  very  important, 
le  tea  is  adulterated  with  exhausted 


leaves,  there  will  be  a  deficiency  in  soluble 
ash.  If  no  foreign  leaves  are  present,  the  fol- 
lowing formula  will  be  a  guide  to  the  probable 
amount  of  adulteration : — 

E  =  the  percentage  of  exhausted  leaves. 

S  =  the  percentage  of  soluble  ash. 
Then^  =  (6-2  5)20. 

The  ash  may  also  be  titrated  by  an  acid, 
and  the  result  expressed  as  alkalinity  due  to 
potash.  If  reference  be  made  to  the  first  part 
of  this  article,  it  will  be  noticed  in  the  analyses 
given  of  the  ash  how  extremely  deficient  ex- 
hausted leaves  are  in  potash ;  hence  a  defi- 
ciency in  potash  would  confirm  other  indica- 
tions of  adulteration. 

The  portion  of  the  ash  insoluble  in  water 
should  be  boiled  up  with  successive  portions 
of  hydrochloric  acid,  and  the  insoluble  residue 
weighed  and  expressed  as  silica. 

No  practical  advantage  is  obtained  by  a 
more  complete  analysis  of  the  ash.  Its  total 
amount,  the  ratio  of  soluble  to  insoluble  ash, 
the  amount  of  silica,  and  the  alkalinity,  are  all 
that  the  analyst  requires. 

The  table  on  p.  590  is  taken,  for  the  most 
part,  from  the  papers  of  Mr.  AUen  (Chemical 
News,  May  1874),  and  that  of  Mr.  Wigner  {Op, 
cU.) 

Food  analysts  consider  that  the  total  ash  of 
tea  should  not  exceed  8  per  cent,  calculated 
on  the  dried  tea,  of  which  at  least  3  per  cent, 
should  be  soluble  in  water;  but  it  is  the 
writer*s  opinion  that  the  analyses  quoted 
sufficiently  show  that  genuine  teas  very  rarely 
reach  even  7  per  cent.,  and  that  the  limit 
should  be  at  least  half  a  percentage  lower — 
viz.,  7*5  per  cent. 

4.  Tannin^  Estimation  of.— The  estimation 
of  tannin  is  very  important,  as  a  tea  adulterated 
with  or  consisting  of  exhausted  leaves  will 
necessarily  be  deficient  in  tannin.  Deficiency 
of  tannin  alone  should  not  be  relied  upon,  but 
if  coupled  with  deficient  soluble  ash  and 
deficient  extract,  the  inference  that  the  leaves 
are  either  not  tea  leaves,  or  that  they  are 
exhausted,  is  tolerably  certain.  Different  pro- 
cesses for  the  estimation  of  tannin  are  given 
in  article  Tannin  ;  that  which  was  elaborated 
by  Mr.  Allen  is  certainly  one  of  the  most  con- 
venient and  best. 

**  The  results  obtained  by  this  method  agree 
fairly  with  those  recently  obtained  by  Mr. 
Bell  by  the  gelatine  process,  as  will  be  seen 
from  the  following  figures  : — 

Tannin  in  genuine  Black  Tea. 

By  Oelatioe 

(BB1.U. 

Per  crni. 

Hif^hest  amount .  121)0 

Lowest  amount  .  9*60 

Average  of  8  samples .  10-97 
Average  of  28  samples 
[A  sample  of  genuine 

Indian  tea  (Bltth)  .  11-5] 


ByLrad 

(Aixexl. 
rtr  wnU 
ll-(i 
8-5 

•  •  ■ 

10  0 
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"  Even  after  infunon,  tea  loaves  still  retain 
a  sensible  quantity  of  tannin,  which  varies  from 

1  to  4  per  cent.,  according  to  the  extent  of  the 
previous  treatment.  The  usual  amount  is 
about  3  per  cent.  Taking  the  tannin  in  fresh 
tea  at  10  per  cent.,  and  in  exhausted  leaves  at 

2  per  cent.,  the  extent  to  which  a  sample  is 
adulterated  would  be  found  approximately  by 
the  following  equation,  in  which  E  is  the  per- 


centage of  exhausted  leavei,  and  Tii 
centage  of  tannin  found  : — 

(10 -T)  100 

"  Tannin  found  in  genuine  spedn 
green  tea  varies  considerably,  20  pet 
being  about  the  usual  amount."— (Ch 
News,  May  1, 1874.) 


Ash 

Ash 

ToUl  Ash 
Per  cent. 

Solable 
in  Water. 

Soluble 
in  Acid. 

Silica. 

Potash. 

Aothontf. 

Per  cent, Per  cent. 

1 

Average  of  17  ordinary 
teas  from  original  chest. 

■\ 

consisting  of  2  Indian, 

)-675 

307 

225 

0-43 

1-38 

G.  W.  Wiper. 

12    Congous,    2   Gun- 

powders, and  1  Hyson 
Alaximum 

J 

6-03 

3-35 

2-87 

0-76 

188 

♦» 

Minimum 

5-53 

2-76 

1-99 

015 

117 

f« 

Average  of  25  special  teas 

5-95 

3-33 

2-09 

0-63 

1-38 

»» 

Maximum 

702 

3-88 

2-68 

1-67 

1-96 

»» 

Minimum 

5-17 

2*64 

1-33 

004 

1-08 

»» 

Genuine  Indian  tea 

5-51 

2-90 

•  •• 

•  •  • 

•  •  • 

A.  WynterHy*. 

Common  tea  . 

6*92 

366 

•  •  • 

... 

... 

Wsnkim 

Paraguay  tea. 

6-28 

4-22 

•  •  • 

•  •  • 

... 

»> 

Average  of  7  teas  . 

5-75 

>  •  • 

•  •  • 

•  •  • 

... 

A.S.WilioB. 

„         9  teas  . 

6*66 

3-00 

« •  • 

« •  • 

•  •  • 

A.E.AIka 

Homeman's  p.  black 

6-30 

3-60 

•  »  • 

•  ■  • 

•  ■  ■ 

f» 

„             green     . 

5-60 

3-80 

•  •  • 

•  •  • 

•  •  • 

11 

Ambrosial  black  . 

5-60 

3*40 

•  •  • 

■ « ■ 

■  •  • 

>i 

Genuine  blk.,  28.  6d.  lb. 

6-60 

3-09 

•  •  • 

•  «  • 

•  •  • 

♦« 

t>                          if 

5-70 

3-28 

a  •  ■ 

•  •  ■ 

•  •  • 

»« 

It                         ii 

602 

3-26 

•  •  • 

•  •  • 

... 

»» 

j»                          »> 

6-34 

3-20 

•  •  • 

« •  * 

•  •  • 

•» 

))                          *» 

6-10 

3-96 

•  •  • 

... 

•  •  > 

i« 

i>                          f) 

6-75 

306 

•  •  • 

•  •  • 

•  •  • 

i> 

„             3b.  lb.      . 

5-50 

3-65 

*  •  • 

... 

•  •• 

»• 

Broken  leaf  with  stalks 

5-40 

2-80 

•  •  • 

■  •  • 

•  •  • 

»» 

Caper  (4*8  silica)    . 

11-40 

1-60 

•  •  • 

•  •  • 

•  •  • 

»♦ 

Mixed,  dry,  exhausted] 

leaves    from   various  > 

4-30 

0-52 

•  «  • 

... 

•  •• 

«i 

teas      .        .        .       j 

1 

Coffee  leaves 

10-32 

3-77 

•  •  • 

•  •  • 

•  •• 

»• 

Beech     . 

4-62 

200 

*  •  • 

•  •  • 

WsnklyB. 

Bramble 

.4-63 

1-84 

•  ■  • 

•  ■  • 

"        1 

Raspberry 

7-84 

1-72 

•  •  • 

• « • 

•  •  • 

1 

Hawthorn 

8-05 

3-78 

•  ■  • 

•  •  • 

■  •  ■ 

w 

Willow  . 

9-34 

416 

•  •  « 

•  •  • 

»• 

Plum      . 

9-90 

6-66 

•  •  • 

•  ■  • 

•  •  • 

»» 

Elder      . 

10-67 

319 

•  •  • 

•  •  • 

♦» 

Gooseberry     . 

13-60 

7-83 

•  •  • 

•  • « 

•  •  • 

»» 

6.  Ammonia  yielded  by  Aqueoug  Decoction, 
— Mr.  Wanklyn  has  extended  the  ammonia 
method  used  in  water-analysis  to  other  organic 
substances.;  the  nitrogen  in  tea  may  in  this 
manner  be  determined  with  great  ease.  Fifty 
cubic  centimetres  ( =  100  milligrammes  of  tea) 
of  the  same  infusion  from  which  the  extract 
has  been  determined,  are  heated  up  to  150" 
C.  with  10  cubic  centimetres  of  solution 
of  potash  (strength  10  per  cent.),  in  the 
apparatui    dnaoxiXMd.    viA    ^c^a«d.    under 


Ammonia.  After  being  kept  f or  s  littit  *■ 
at  this  temperature,  60  cuWe  «*"*"^ 
water  are  added  and  more  thaa  half  (Bt» 
over,  the  free  ammonia  in  the  «**'  ■* 
estimated  as  described  underWAtlB-ASJJJ 
Next,  60  cubic  centimetres  o^  ^  "^ 
permanganate  used  in  water-awJjM  «*•*" 
and  distilled,  the  albuminoid  •Bovt^^ 
estimated  in  the  usual  way.  It  will  b^  *' 
ever,  quite  as  well  and  quicker  to  •^ 
the  total  ammonia  at  once,  If  aaPit  ^ 
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ill,  and  adding  at  ouoe  tbo 
anaio.    Mr.  Wanklyn  gives 


res: — 

milignunmM. 
O'iS 
043 

0  71 

yield  from  100  milligrammes 
tboat  *71  milligrammes. 
Titer  foand  in  a  sample  of 
by  Dr.   Shortt  of  Madras, 

a. 

ve  determinations,  it  is  often 

0  the  gum.  The  aqueous  de- 
rated almost  to  an  extract, 
ited  \?ith  methylated  spirit, 

gum  which  is  on  the  filter 
it.  The  gum  is  then  rinsed 
ater,  evaporated  down,  and 
tight  represents  the  gum  plus 
t  is  therefore  necessary  to 
the  loss  represents  the  gum. 
iict,  deficient  soluble  ash,  de- 
k,  and  deficient  tannin  are 
isivo  of  exhausted  leaves.  If 
3xceed  8  i>cr  cent.,  the  tea  is 

1  sand  or  other  mineral  mat- 
should  yield  30  per  cent,  of 

more  than  8  per  cent,  of  ash, 
ent.  being  soluble  ash. 
1  to  determine  the  theine  in 
and  pounded  leaves  may  be 
1  sulphuric  acid  slightly  dilu- 
e  is  then  heated  on  the  water- 
me,  the  mass  diluted  with  a 
1  mixed  with  excess  of  oxide 
nass  is  then  extracted  with 
3r  cent.,  the  alcoholic  extract 
Iryness,  and  the  residue  ex- 
ther,    which    on    evaporation 
ine  in  an  impure  state.     By 
1    animal    charcoal    and    re- 
it  may  be  obtained  pure, 
'ood  and  Drugs  Act  contains  a 
n  as  to  tea.     See  Adulteba- 


of  terebene  and  oolophene,  and  upon  distilla- 
tion terebene  passes  over  in  the  first  portions. 
It  may  be  obtained  pure  by  reotification  from 
fresh  oil  of  vitriol. 

Terebene  has  powerful  disinfectant  pro- 
perties, and  would  probably  repay  farther 
study.  It  is  a  constituent  of  one  of  Dr.  Bond^s 
disinfectants.    Su  Febralum. 

TheatroB  —  Sanitary  authorities  should 
most  decidedly  exercise  an  active  surveillance 
over  the  hygienic  arrangements  of  the  theatres, 
esi)ecially  the  ventUcUion,  meant  of  exit  in  case 
of  fire,  the  prevention  offire^  the  actort*  dreu- 
ing-roome,  and  the  latrines. 

The  ventilation  of  public  places  of  amuse- 
ment is  notoriously  faulty. 

Two  houses  in  London — viz.,  the  **  Gaiety  " 
and  the  "Adelphi" — have  done  something 
towards  rendering  a  visit  to  them  less  hurt- 
ful than  it  previously  was ;  but  at  all  the 
others  little  or  nothing  has  been  attempted. 
At  the  Adclphi  a  very  large  opening  has 
been  made  in  the  ceiling  immediately  above 
the  chandelier,  and  eight  others  round  it,  con- 
cealed by  ornamental  work.  Each  balcony 
box  is  fitted  with  a  large  square  opening 
immediately  above  the  door,  covered  exter- 
nally with  perforated  zinc,  and  the  top  of  the 
chief  entrance  to  the  balcony  stalls  is  fitted 
with  open  wirework. 

A  writer  in  the  "  Lancet"  (Oct.  26,  1872) 
says,  "  The  temperature  at  the  time  of  our 
visit  at  9  p.m.,  with  a  tolerably  full  house,  was 
as  follows :  StaUs,  78**  F.  (curtain  up) ;  centre 
of  upper  circle,  77** ;  upper  gallery,  83° ;  pit, 
85^  These  observations  were  all  taken  in 
what  appeared  to  be  the  warmest  situations — 
i.e.,  at  the  back  and  centre  of  pit  and  gallery. 
The  urinals  and  closets,  with  both  of  which 
the  theatre  is  well  provided,  are  conveniently 
built,  very  cool,  and  exceptionally  free  from 
smell."  Angus  Smith,  in  his  valuable  work  on 
**  Air  and  Kain,"  has  given  the  results  of  ex- 
aminations of  the  air  of  many  of  the  London 
theatres  as  follows  ^~ 


ire— 5ec  Climate,   Thebmo- 

Cion,6)i5— This  is  a  modifica- 
irpentiiic  ;  it  may  be  obtained 
lie's  process,  as  follows:  Any 
f  turpentine  is  mixed  by  brisk 
one-twentieth  of  its  weight  of 
n  a  flask  or  suitable  vessel, 
ially  cooled.  After  remaining 
by-f  our  hours,  it  separates  into 
lower  being  black  and  acid, 
ayer  is  decanted,  and  gently 
met  converted  into  a  mixture 


' 

Carbanie  Add. 
Peroeutace 

r.x. 

by  Volom*. 

8trand  Theatre,  Rsllery   . 

10 

01010 

Surrey  Theatre,  boxes 

1030 

01110 

t»                 >) 

IS 

0-2180 

Olympic   .... 

11-80 

0.0817 

»»         .       •        •       . 

11-65 

01014 

Victoria  Theatre,  boxes, . 

10 

.01260 

Hajmarket  Theatre,  dress 

circle     .... 

11-80 

0O76T 

Pavilion  (Whitechapel)  . 

1011 

0  1620 

City  of  London 

1116 

02580 

Standard  .... 

11 

0  3200 

This  author  adds,  **  We  all  avoid  an  atmo- 
sphere containing  *1  of  carbonic  add  in 
crowded  rooms ;  and  the  experience  of  civil- 
ised men  ii,  that  it  is  not  only  odioiis  but 


I 
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unwholesome.  When  people  speak  of  good 
ventilation  in  dwelling-houses,  they  mean, 
without  knowing  it,  air  with  less  than  "OZ  of 
carbonic  acid.  We  must  not  conclude  that 
because  the  quantity  of  carbonic  acid  is  small, 
the  effect  is  small ;  the  conclusion  is  rather 
that  minute  changes  in  the  amount  of  this 
acid  are  indications  of  occurrences  of  the 
highest  importance." 

What  is  required  in  most  theatres  is  not 
alone  a  better  system  of  ventilation,  but  also 
greater  facilities  for  exit  in  case  of  fire.  An 
ingenious  plan  for  extinguishing  fire  has  been 
lately  applied  to  a  few  theatres,  as  it  might 
well  be  to  all.  The  arrangement  is  the  con- 
necting of  the  water  and  gas  pipes  in  such  a 
way  that,  by  turning  a  particular  tap,  water 
rushes  at  once  into  the  latter  pipes,  and 
gushes  from  the  thousand  and  one  gas-jets 
used  to  illuminate  the  front  of  the  house, 
which  is  immediately  deluged  with  water. 
Such  an  arrangement  as  this  may  prove  valu- 
able, but  it  must  be  remembered  that  most 
theatrical  fires  have  their  origin  behind,  and 
not  in  front  of,  the  curtain. 

The  very  last  ]K>int  which  the  builder  of  a 
theatre  thinks  of  is  the  actors'  and  actresses* 
dressing-rooms,  and  when  the  edifice  is  com- 
pleted, any  room,  however  confined  and  in- 
approi)riate,  is  considered  good  enough  for 
this  puri)ose.  Two  or  three  tolerably  decent 
apartments  are  prox-ided  for  the  influential 
people  connected  with  the  establishment,  but 
for  the  others  the  dressing-rooms  are  almost 
alwajv  unhealthy,  hot,  suffocating,  and  ill- 
ventilated. 

Theine  {Cc^feine,  C^HjoNA,  HjO  =  194 
+  18) — An  alkaloid  obtained  from  tea,  and 
identical  with  caffeine.  It  is  extracted  from 
tea  in  the  same  way  as  from  coffee. 

The  best  gun}>owder  tea  contains  fully  6 
per  cent,  of  theine.  Sa  Catfeine,  Ck)FF£E, 
Tea,  kc. 

Theobromine  (C7H9N4O0)  —  This  is  a 
peculiar  principle  discovered  by  Woskresensky 
in  the  seed  of  the  Theobroma  Cacao,  It 
closely  resembles  Caffeine  {ichich  see),  find 
can  be  obtained  in  a  similar  manner.  It  is 
but  sparingly  soluble  in  boiling  water,  and 
less  so  in  alcohol  or  ether.  It  has  a  slightly 
bitter  taste.  It  may  bo  sublimed  at  a  high 
temi>erature,  part  of  it  undergoing  decomposi- 
tion during  the  process.  It  forms  crystallisable 
salts  with  some  of  the  acids.  Theobromine, 
when  dissolved  in  ammonia  and  mixed  with 
nitrate  of  silver,  yields  a  gelatinous  precipi- 
tate, which,  by  boiling  with  a  solution  of 
ammonia,  becomes  converted  into  a  crystalline 
mass  ;  if  this  be  dried  and  heated  in  a  sealed 
tube  with  anhydrous  methyl  iodide,  iodide 


of  silver  is  formed,  and  caffeine  produced. 
— (Stbecker). 

Tbeobromide  Snver.    Methjl  Iodide. 
C7H7AgN40j      +       CHjI 

Caffeine. 
=  C8H10N4O,  +  Agl. 

Theobromine  appears  in  the  form  of  s  ligU 
white  crystalline  x^owder. 

The  chief  influence  theobromine  extrciM 
on  the  system  would  appear  to  be  tiie  prerai* 
tion  of  waste  of  tissue.  ikeCsFTUSLf  Cocci, 
Coffee,  Tea,  &c 

^Tbermometer— A  thermometer  is  an 
instrument  for  measuring  temperatura.  h 
1590  Sanctorio  of  Padua  invented  an  sir  Ha- 
mometer ;  in  1655  this  instrument  wu  im- 
proved by  the  introduction  of  wider  tuba, 
having  bulbs  filled  with  alcohoL  Romeralso 
about  this  time  introduced  mcrcuiy  into  the 
construction  of  the  instrument,  and  itsrtisf 
from  the  melting-point  of  ice,  divided  his 
tube  into  degrees  representing  the  100,00<)th 
part  of  the  bulb.  Fahrenheit,  however,  jJ- 
though  not  the  inventor,  must  be  condii^ 
the  great  improver  of  the  thermometer,  tad 
practically  his  instrument  is  used  at  the 
present  day  with  very  few  modifications. 

The  best  liquids  for  thermometers  ar«  taet- 
cury  and  spirits  of  wine.  Mercury  is  used  for 
all  ordinary  temperatures  varying  from  ST 
up  to  near  its  boiling-point,  but  belovST 
spirit  thermometers  are  most  convenient 

Tats  of  a  good  Thermometer.— A  f^thfr- 
mometer  plunged  into  melting  iceindicaks 
32'*  F.,  or  0*  C. ;  if  suspended  in  the  stetm  ^ 
boiling  water,  at  a  barometric  pressure  of  T^ 
millimetres,  it  should  indicate  212"  F.,  ^ 
100-  C.  (if  the  l)ait)meter  stand  at  anyotirr 
height,  the  proper  correction  muit  be  ma^ 
every  27  millimetres  making  a  differsoM  * 
1"  C.) ;  and  lastly,  the  exclusion  of  air  from** 
instrument  should  be  shown  by  the  merevy 
falling  with  a  metallic  click,  and  fillioc  ^ 
tube  when  the  instrument  is  inverted.  It  >* 
also  important  to  ascertain  if  the  degrea>^ 
uniform,  which  may  be  easily  done  if  it  v 
possible  to  detach  a  small  cylinder  of  me^ 
by  a  slight  jerk,  and  then  make  it  pan  ttf/^ 
one  portion  of  the  tube  to  another;  if^ 
scale  be  correctly  graduated,  the  eohai' 
every  portion  will  be  of  the  same  lengtk 

Division  of  Trmperaturt  5ca/a.— F<»"J 
comparison  of  different  themometen,  iS" 
points  indicating  tlie  same  temperatnit^ 
necessary.  Those  which  have  been  sdof*" 
are  two — vis.,  the  temperature  at  which  w^ 
boils,  and  that  at  which  it  freezes— tbt  k*^ 
metric  pressure  being  760  millimctrai  P 
inches)  reduced  to  0'  C.  (32^  F.) 
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between  these  two  points  has  been 
lifferent  ways.  Fahrenheit  fixed 
it  at  the  greatest  cold  then  known 
orred  in  Iceland,  and  the  space 
)  freezing  and  boiliog  point  he 
180 ;  and  since  hie  zero-point  is  32 
ts  below  freezlDg,  the  freezing- 
ter  is  32°,  and  the  boiling-point 

rided  the  scale  between  the  two 

into  100  parts,  the  zero  being  the 

it.    This  instrument  is  called  the 

bermometer. 

has  divided  his  thermometer  into 

I  freezing-point  being  zero. 

lie  of  De  lisle  the  boiling-point  of 

icated  0°,  and  the  freezing-point 

;oe  Centigrade  degrees  to  those  of 
multiply  them  by  9,  divide  the 
5,  and  to  the  quotient  add  32, 

'  X  9  -»-  32  =  Fahrenheit  \ 

ice  Fahrenheit's  degrees  to  Genti- 

"  -  32  X  5  =  Centigrade  '. 
9 

ice  Reaumur's  to  Fahrenheit's — 
'  X  9  +  32  =  Fahrenheit  *. 

ert  Fahrenheit's  to  Reaumur's— 
•  -  32  X  4  =  R6aumur  '. 


9 

ering  Thermometera.  —  Thermo- 
gistering  the  highest  temperature 
day  and  the  lowest  during  the 
een  devised.  They  are  known  as 
id  minimum  thermometers. 

T^a^nometers. — The  three  vari- 
>mmonIy  employed  are  Phillips', 
,  and  Negretti  and  Zambra's. 
\faximum  Thermometer. — A  por- 
ercurial  column  is  separated  from 
le  mercury  by  an  air-bubble.  As 
ure  rises,  the  detached  portion  is 
rds ;  but  on  the  temperature  fall- 
ion  detached  remains,  whilst  the 
ercury  recedes. 
"t  Maximum  Thermometer  is  a 

provided  with  a  steel  index, 
mt  is  hung  horizontally,  and  the 
}d  by  a  magnet. 

%d  ZamJbra*t  Maximum  Thermo- 
lis  instrument  the  tube  is  bent 
lear  the  bulb,  and  the  bore  of 
contracted  at  the  angle.  It  is 
tally.     With  a  rising  tempera- 


ture, the  column  is  pushed  along  the  scale ; 
but  when  the  temperature  begins  to  fall,  the 
column  of  mercury  breaks  at  the  angle  where 
the  bore  is  narrowed,  thus  leaving  the  mer- 
cury in  the  tube  at  the  highest  point  to  which 
it  has  been  driven. 

Minimum  Thermometers. — The  best  instru- 
ment of  this  class  is  Rutherford's.  Spirit  of 
wine  is  used,  and  in  it  immersed  a  steel  in- 
dex. It  is  hung  horizontally.  As  the  tem- 
perature falls  the  index  is  dragged  with  the 
fluid,  which  readily  passes  it,  and  leaves  it 
lying  at  the  lowest  point  when  it  rises.  The 
mercurial  minimum  thermometer  of  Casella 
is  an  exceedingly  valuable  instrument,  but  its 
extreme  sensitiveness  renders  it  difficult  to 
manage.  An  attempt  has  been  made  to  com- 
bine the  maximum  and  minimum  in  one 
column,  but  two  instruments  are  found  to 
answer  best. 

The  minimum  thermometer  is  read  by  not- 
ing down  the  degree  on  the  scale  at  which  the 
end  of  the  index  farthest  from  the  bulb  is 
lying.  The  mnximum  thermometer  is  read  by 
noting  down  the  degree  at  which  the  end  of 
the  index  next  the  bulb  is  lying,  if  it  is 
Rutherford's  maximum;  but  in  the  case  of 
the  other  two  maximum  thermometers  de- 
scribed above,  the  reading  is  taken  from  the 
point  on  the  scale  at  which  the  end  of  the 
mercury  farthest  from  the  bulb  is  lying.  All 
observations  should  be  taken  without  touch- 
ing the  instruments. 

A  box,  called  the  louvre-boarded  box,  has 
been  constructed  by  Mr.  Thomas  Stevenson 
for  containing  thermometers  for  meteorologi- 
cal purposes.  It  protects  them  from  the 
action  of  the  direct  and  reflected  rays  of  the 
sun,  and  at  the  same  time  allows  them  to 
have   the   benefit   of  a  free   circulation  of 


air. 


The  thermometers  described  are  those  used 
for  meteorological  purposes,  but  there  are 
various  others  for  chemical  and  scientific  uses. 
One  of  the  most  delicate  of  these  is  Breguet's 
metallic  thermometer,  founded  on  the  unequal 
expansion  of  metals.  It  consists  of  three 
strips  of  gold,  platinum,  and  silver,  which  are 
made  by  means  of  a  rolling-mill  into  a  ribbon. 
This  is  then  coiled  in  a  spiral  form,  the  silver 
forming  the  internal  face  of  the  spiral,  the 
platinum  the  external.  One  end  of  the  rib- 
bon is  fixed,  the  other  is  attached  to  a  light 
needle,  free  to  move  round  a  graduated  scale. 
The  degrees  are  those  of  the  Centigrade,  and 
they  are  determined  by  comparison  with  a 
standard  thermometer. 

Mathiesons  Differential  Thermometer  is  an 
extremely  useful  one  for  determining  the 
temperature  of  liquids ;  but  those  which  are 
used  in  laboratories  are  for  the  moit  p^rt 
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ordioarj  thermometen,  with  the  scale  marked 
on  the  tube  itsell 

For  the  determination  of  heighta  by  the 
boiling-point  of  liquid,  a  rery  delicate  ther- 
mometer, graduated  from  80**  C.  to  100°  C,  so 
that  each  degree  occupies  a  considerable  space 
in  the  scale,  is  fitted  to  a  metallic  vessel  con- 
taining water.  When  an  observation  is  taken 
the  water  is  boiled  up,  and  the  rise  of  the 
mercury  noted.  Such  an  instrument  is  called 
an  hypsometer  or  thermo-barometer. 

The  ordinary  clinical  thermometer  used  so 
extensively  by  medical  men  in  the  present 
day,  is  essentially  a  maximum  thermometer. 
The  index  consists  of  a  detached  column  of 
mercury ;  before  every  observation  this  must 
be  shaken  down  to  the  lower  part  of  the 
scale. 

One  of  the  important  meteorological  appli- 
cations of  the  thermometer  is  the  determina- 
tion of  mean  daily  temperature.  As  this  is 
merely  the  average  of  that  of  the  entire 
twenty-four  hours,  it  is  evident  that  the 
greater  the  number  of  the  observations  the 
more  correct  the  mean  will  be;  and  where, 
as  at  Greenwich  Observatory,  the  temperature 
is  recorded  every  moment  by  photography, 
the  mean  thus  obtained  is  absolute.  Such 
accuracy  is  seldom  attainable  by  ordinary 
observers,  and  the  approximate  mean  may  be 
obtained  by  taking  the  mean  of  the  maximum 
and  minimum  of  the  same  day. 

Mr.  Glaisher  has  published  the  following 
list  of  monthly  corrections,  which  ean  be  ap- 
plied to  bring  these  means  nearer  the  truth. 
Subtract  from  the  monthly  mean  of  the 
maximum  and  minimum. 

January 0*2 

Febmary 0*4 

March I'O 

April 1-5 

Way  1-7 

June 1*8 

July  ......  !•• 

Aagost 17 

September 1*3 

October 1*0 

NoTeanber 0*4 

December 0*0 

The  result  is  the  approximate  mean  tempera- 
ture in  thU  country. 
Other  simple  formuls  are  as  follows : — 
If  three  daily  observations  are  taken — at 
7  A.M.,  2  P.M.,  and  9  P.M.— let  f,  f,  and  f 
denote  these  houn  respectively,  then — 

.^        =  mean  of  day. 

4 

If  the  hours  are  8  A.M.,  3  P.M.,  and  10  p.m., 

then       7 1  +  7f  +  10t^  *, 

=  mean  of  day. 

Or  take  the  mean  of  the  maximum  and  mini- 


mum and  call  it  ( ;  if  a  single  observation  (C) 
is  made,  then  2t  -f  f 

3 

If  two  observations  (^  and  O  *^  takes 
besides  the  maximum  and  minimtiwi,  the  ntle 
is  2  t  -hf^  -f  r 

4 

The  hours  which  come  nearest  the  mean  an 
the  following :  9  A.M.  and  9  P.M.,  10  A.1L  ud 
10  P.M.,  3  A.M.  and  3  P.M.,  and  4  A.M.  and 
4  P.M.  The  mean  of  four  hours  at  equal 
intervala  gives  a  result  still  nearer  the  tna 
mean.  The  nearest  approach  to  the  mean 
annual  temperature  is  given  by  the  msan  of 
the  month  of  October. 


niym*— Oil   of  thyme 
slight  antiseptic  properties. 


possesses  lomt 


Tobacco- The  prepared  leaf  of  ITieoUiit 
Talacum  (linn.),  or  other  species  of  the  tame 
genus;  it  belongs  to  the  family  of  Sota- 
ctcecB^  which  includes,  amongst  other  dk* 
dicinal  plants,  hyoscjramus,  belladoona,  asd 
stramonium.  From  time  immeoioml  tb 
tobacco  plant  has  been  cultivated  by  tba 
natives  of  Orinoco,  but  it  was  not  untfl  after 
the  discovery  of  America  that  this  veed  wii 
introduced  into  Europe. 

Hennandes  de  Toledo  brought  tobsseoisi» 
Spain  and  Portugal,  and  Jean  I^eot  in  1^ 
conferred  a  like  benefit  on  France.  On  tk« 
return  of  Sir  Francis  Drake  with  the  ooloiaa 
from  Vlxginia  in  1586,  the  praetiee  of  tt^- 
ing  was  Introduced  into  England. 

The  name  tobacco  was  given  to  this  barb  bj 
the  Spaniards,  because  it  was  first  mb  bjr 
them  at  Tabasco,  or  Tabaoo^  a  proniM  d 
Yucatan  in  Mexico ;  and  the  generie  vfi^ 
lation  of  nicotina  is  evidently  dsrind  ^ 
Nieot. 

Structure  of  tkc  Xca/.— Most  of  tha  tobMCi 
leaves  of  commerce— including  the  Imerio^ 
German,  and  Dutch— are  withoat  iti&^ 
being  attached  to  the  stem  by  tha  vH^ 
or  large  central  vein ;  and  the  mMiffst^^ 
tobacco  leaves  are  entire— that  is,  efo  »^ 
unbroken.  The  lamina  of  the  leaf  ii  «** 
posed  chiefly  of  cellular  tissue,  with  tvibi^ 
woody  fibre  and  vessels,  the  whola  baV 
plentifully  clothed  with  ^andular  hairi  A 
character  which  tobacco  leaf  puaaeaiaii  ^ 
common  with  stramonium  and  hfotepit^ 
is  thai  sections  of  the  veins  and  midriba  km 
a  horse^shoe  shape;  hence  a  knovkdip" 
this  fact  may  be  frequently  ^»plied  is  ^ 
detection  of  foreign  leaves. 

Compontion  of  Tobacco,— Tht  folkviaf  ^ 
some  of  the  prindpal  analjns  vhicb  biv* 
been  made  of  tobacco : —  ^ 
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^Vetft  Leanu  of  Tobaceo  (Possklt  and  Riihxavxs). 


Nlcotiiia  .... 

Concrete  volatile  oil 

Bitter  extractive 

Gam  with  malate  of  lime 

Chiorophjll 

Albumen  and  glaten 

Malic  acid 

liij^n  and  a  trace  of  starch 

Salts  (sulphate,  nitrate,  and  malate'X 
of  potash,  chloride  of  potassium,  ( 
phosphate  and  malate  of  lime,  [ 
and  malate  of  ammonia)  .J 

Silica 

Water 


0-060 
0010 
2-870 
1-740 
0'2(J7 
1-308 
0-510 
4*969 

0-7S4 

0-OS8 
88-280 

100-836 


For   the  estimation  of  nicotina  in  dried 


tobacoo,  Soliloesing  has  given  the  followiug 
process :  Two  drachms  of  tobacco  are  to  be 
exhausted  by  ammoniacal  ether  in  a  con- 
tinnooa  distillatory  apparatus,  the  ammo- 
niacal gas  is  to  be  expelled  from  the  nicotina 
solution  by  boiling,  and  after  the  evaporation 
of  the  ether  the  amount  of  nicotina  is  to  be 
estimated  by  the  quantity  of  diluted  sulphurio 
acid  of  known  strength  required  to  neutra- 
lise it. 

The  following  tables  were  drawn  up  by  Dr. 
Letheby,  and  they  exhibit  the  composition 
of  many  of  the  more  common  tobaccoes  met 
with  in  commerce ;  the  analyses  were  per- 
formed upon  unmanufactured  tobacco : — 


TABLE  L— lowing  the  Genebal  Composition  of  Six  Samples  of  Leat  Tobaooo 

as  Imported. 


Hygiometrio  moisture 
Extemctive  soluble  in  cold  water 
Extractive    solmble   in    boiling) 

water  ) 

lifneoui  matt^  and  insoluble ) 

MlU ( 


• 

a 

• 

1 

t 

p 

• 
M 

• 

n 

s 

1 

a 

a 

1 

120 

11-4 

13-4 

13-2 

12-4 

10-8 

432 

40*8 

60*0 

48*4 

58*6 

49-0 

4-0 

2-6 

4-4 

2-4 

2-0 

3-0 

40*8 

45-2 

22-2 

360 

27-0 

37-2 

1000 

1000 

100-0 

1000 

1000 

100-0 

TABLE  IL— Showing  General  Composition  of  Extbaotivb  taken  up  by  Ammoniacal 

Ethxb.. 


• 

4 
d 

1 

► 

1 

5 

1 

« 

Hygrometric  moisture 
Chlorophyll  and  fat    . 
Kicotine 

120 
5-7 
1-6 

11-4 
2-2 
3-2 

13-4 
27 
21 

13-2 
1-1 
2-7 

12-4 
2-0 
1-2 

10-8 
3-6 
2-0 

Total  per  cent,  soluble  in ) 
ether               .       .       .  j 

19-2 

16-8 

18-2 

17-0 

15-6 

16-4 

TABLE  UL—Showing  Oomposition  of  the  Cold  and  Hot  Aqueous  Exteactivb. 


Bogar.        ..... 

Onm 

Adds    (chiefly  malic  and   col* ) 
ovring  matter .  . ) 

Btarch 

Qolooring  matter 


» 


0-1 
7-6 

4-4 

4-0 
31-1 

47*2 


003 
8-82 

6-58 

2-60 
25-37 

43*40 


0-4 
101 

11-9 

4-4 
37*6 

64-4 


a 
« 


traces 
7-6 

3-4 

2  4 
37-4 

50*8 


^ 


3-6 
7-4 

3-4 

2-0 
44-2 

60-6 


none 
7-8 

2-2 

3-0 
39-0 

52-0 
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TABLE  rv.— CoMPOsrnoK  of  Ash  in  100  Parts. 


Carbonate  of  potash 

Chloride  of  potash  and  a  little  soda 

Sulphate  of  jpotash 

Carbonate  ot  lime 

Carbonate  of  magnesia 

Phosphate  of  lime 

Phosphate  of  iron  and  alumina 

Silica  (chiefly  sand) 


3 


lb 


0-5 
3*0 
27 
7-4 
2*9 
1-6 
traces 
0-5 


2-0 
0-6 
2*0 
5  2 
2-5 
1-9 
traces 
7-4 


a 


s 


K 

M 

►» 

a 

0 

a 

M 

i 

« 
0 

Amount  per  cent,  of  ash 


18-6 


21-6 


4-9 

4-25 

30 

41 

0-4 

0-25 

01 

0-6 

11 

1-50 

0-9 

1-3 

5-8 

4-40 

3-0 

7D 

2-6 

1-60 

10 

3-3 

21 

2-40 

1-8 

2-9 

traces 

traces 

traces 

tnces 

2  3 

0-60 

0-8 

34 

19-2 

1500 

10-6 

22-6 

TABLE  v.— Composition  of  Tobacco  Stalk 
in  100  Parts. 


Carbonate  of  potash 
Chloride  of  potassium 
Sulphate  of  potash  . 
Earthy  carbonates  . 
Alkaline  phosphates 
Earthj  phosphates  . 
Iron  and  alumina  . 
Silica 

Per  cent,  of  ash 


Hataiul. 

6-2 

0  5 

0^ 

7  0 

26 

21 
traces 

0-8 

18-8 


TiniiUa. 
4^ 
1-5 
0-8 
84 
2  3 
1-4 
traces 
0  4 

197 


Drs.  Yohl  and  Eulenberg  have  recently 
(Yrtljhrsschr.  f.  gerichtL  Med.,  xir.  p.  249) 
made  some  careful  and  elaborate  analyses 
both  of  tobacco  and  tobacco  smoke.* 

They  found  that  commercial  tobacco  for 
smoking  purposes  inTariably  contained  nico- 
tine, amounting  generally  to  4  per  cent,  or 
more,  but  that  tobacco  manufactured  for 
chevying  purposes,  and  snuff,  contained  a  mi- 
nute trace  only  of  this  alkaloid.  The  gaseous 
products  given  off  during  the  smoking  of  good 
tobacco  were  found  to  be  oxygen,  nitrogen, 
marsh  gas,  carbonic  oxide,  sulphuretted  hydro- 
gen, and  hydrocyanic  acid,  and  sometimes 
sulphocyanio  acid  (produced  at  a  later  stage 
by  the  action  of  sulphuretted  hydrogen  on 
hydrocyanic  acid).  The  acid  and  non-base 
products  formed  are  formic,  acetic,  metacetic, 
butyric,  valeric,  and  carbolic  acids ;  creosote, 
and  perhaps  caprylio  and  succinic  acids  also. 
A  solid  hydrocarbon  (CigHig)  and  a  liquid 
hydrocarbon  of  the  benzole  series  were  also 
found.  No  nicotine  could  be  detected,  and  thus 
the  experiments  of  Zeise  are  confirmed. 

The  basic  products  of  the  distillate,  besides 
ammonia,  nearly  all  belonged  to  the  picoline  or 
pyridine  series,  well  known  to  be  produced 
during  the  destructive  distillation  of  wood 
and  many  other  vegetable  products.  The  fol- 
lowing were  found  and  identified  by  their 
Analysis,  and  the  analysis  of  their  platinum 

*  Dr.  Emil  Henbel's  experiments  show  different 
results.    See  Micotuta. 


salts,  and  by  the  determination  of  tiieir  reipae- 
tive  boiling-points :  Pyridine  (OsH^K^,  piodine 
(CeHrN),  lutidine  {(hB^,  ooUidine  (CsHuN). 
In  smaller  amount — parvoline  (C^HisNI,  con- 
dine  (CioHibN),  rubidine  (CnHirN),  and  othsn 
of  higher  boiling-points,  such  as  rizidioe 
(CuHisN).  Methylamine  was  not  found,  SDd 
ethylamlne  in  very  small  quantity  only.  It 
would  appear,  from  experiments  made  ob 
pigeons,  &o.,  by  Drs.  Yohl  and  Eolenlwrg, 
that  the  effects  of  tobaeoo  smoking  mnit  b« 
referred  to  pyridine  bases,  and  not  to  nieotiiM. 
Pyridine  bases  are  among  the  produsti  of  tbi 
distillation  of  opium,  and  these  gentlemen  in 
inclined  to  attribute  the  effects  produeed  bj 
smoking  this  drug  not  to  morphia,  but  to  tiw 
picoline  series  of  alkaloids. 

Effects  of  Tobacco  Smoking,— U,  Deeroix 
recently  published  in  the  **  Bulletin  de  Viaao- 
ciation  Fran^aise  oontre  rAbus  du  Tsbse  ft 
des  Boissons  Alcoholiqnes  **  a  p^wr  in  wkidi 
he  enumerates  no  less  than  sixteen  diieiwi  - 
the  list  commencing  with  cancer  of  the  toogt* 
and  ending  with  idiocy  and  pranatnrt  old 
age— as  resulting  from,  the  use  of  tobioea 
Whether   there  is  any  foundation  for  thii 
theory  we  leave  our  medical  readers  to  doeida 
A  fact,  however,  which  goes  far  to  sbov  tbt 
error  of  so  extreme  a  view  may  be  dedneed 
from  the  careful  observations  of  Thsckni>i 
Parent-DuchAtelet,  and  D'Arcet    We  lesn 
from  them  that  workers  in  tobacco  ouuiahc- 
tories— men  who  are  usually  great  smdcot- 
are  exceptionally  healthy,  and  suffer  Urn  fn^ 
contagious  diseases  than  other  woikers  vioM 
hygienic  conditions  are  similar.    Lookio(i>* 
partially  at  the  little  reliable  evideoeo  ** 
have  on  the  effects  produced  by  tobsoeo  ia«k* 
ing,  we  may  conclude  that  jnvenile  saiokiil 
is  in  all  cases,  and  under  any  oircamstMio«i 
bad,  the  effects  produeed  being  tobacco sfltf* 
rosis,  impaired  eyesight,  thinning  of  tbob'''* 
and  other  symptoms  of  excessive  draa|lit**^ 
the  trophio  nerve  oentres ;  thai  to  sll  om<^ 
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ofDB  it  is  hortfol  in  excess,  and  to  many 
lioioos  in  any  quantity  however  small, 
icing  dyspepsia,  muscnlar  tremors,  and 
roos  palpitation;  that  it  is  in  many  in- 
ces  certainly  a  selfish  indulgence,  and  one 
ly  to  produce  habits  of  dreamy,  listless 
»lence.  But  that,  on  the  other  hand,  to 
poor  man  living  and  working  hard,  to  the 
ier  ill -fed  during  a  campaign,  to  the 
luy  man,  the  artist,  and  others  whose 
ipations  demand  great  mental  effort  (more 
cially  if  the  individual  possesses  a  highly 
table,  nervous  organisation),  tobacco  is 
ul,  soothing,  and  comforting.  That 
/Oco  in  moderation  is  a  bndn-destroying 
it  is  sufficiently  disproved  by  the  fact  that 
7  of  our  most  eminent  writers  have  been 
riea  of  the  pipe,  and  some  of  the  most 
e  statesmen  confirmed  smokers. 
»baoco  in  large  doses,  either  in  the  form  of 
der  or  infusion,  acts  as  a  violent  poison  ; 
(ymptoms  are  faintness,  nausea,  vomiting, 
iness,  delirium,  loss  of  power  in  the 
«,  general  relaxation  of  the  muscular 
Bin,  trembling,  complete  prostration  of 
igth,  coldness  of  the  surface,  with  cold, 
iinj  perspiration,  convulsive  movements, 
lysia,  and  death.— (Tatlob.) 
r.  Namias  relates  an  instance  of  a  smuggler 
g  poisoned  by  reason  of  his  having  covered 
ildn  with  tobacco  leaves  with  a  view  to 
ending  the  revenue.  The  leaves,  mois- 
d  bj  the  perspiration,  produced  all  the 
is  of  poisoning. 

carious  case  is  reported  by  Mr.  Morgan  in 
iblic  Health,"  No.  32,  vol.  iiL,  in  which 
^hth  of  a  pound  of  tobacco  (shag),  placed 
)r  bj  accident  or  design  in  a  shallow  well, 
>n6d  three  people  who  drank  the  water — 
m  man,  aged  fifty -five ;  his  nephew,  aged 
;  and  a  girl,  aged  six.  The  whole  three 
bited  the  most  violent  and  marked 
>toins,  and  one  of  them,  the  nephew,  died 
ovulsions  evidently  produced  by  tobacco. 
>twitlistanding  that  tobacco  is  a  substance 
jul 7  accessible,  it  does  not  appear  often  to 
been  criminally  employed,  though  Taylor 
ives  that  probably  it  is  more  extensively 
to  aid  the  purposes  of  robbers  than  is 
nonly  believed,  and  that  there  is  reason 
ippose  that  porter  and  other  liquors  sold 
■othels  are  sometimes  drugged  either  with 
SCO,  or  with  snuff  prepared  from  it.  The 
lered  leaves  of  Indian  tobacco  {Lobelia 
la)  contain  an  acrid  principle  which  is 
ble  of  producing  poisonous  effects  on  the 
n  and  spinal  marrow,  attended  with  irrita- 
of  the  stomach  and  bowels, 
soording  to  German  physiologists,  tobacco 
^  the  blood  corpuscles  in  the  following 
ner :    They  lose  their  round  shape,  and 


become  oval  and  irregular  at  their  edges; 
while  instead  of  naturally  attracting  each 
other,  and  running  together  in  rouleauXy  they 
cohere  closely  or  lie  scattered  on  the  field  of 
the  microscope.    For  tests,  &c,  see  Nicotina. 

Adulterations.— Accordmg  to  the  evidence 
of  Mr.  George  Phillips,  given  before  the 
Committee  on  Adulteration,  in  cut  tobacco , 
liquorice,  gum  catechu,  salt,  saltpetre  and 
various  nitrates,  yellow  ochre,  Epsom  salts, 
Glauber  salts,  green  copperas,  red  sandstone, 
wheat,  oatmeal,  malt-combings,  chicory,  and 
the  following  leaves  —  coltsfoot,  rhubarb, 
chicory,  endive,  oak,  and  elm — have  been 
found ;  in  fancy  tobacco^  lavender  and  a  wort 
called  magwort  have  been  detected;  and  in 
roll  tobacco^  rhubarb,  endive,  and  dock  leaves, 
sugar,  liquorice,  and  a  dye  made  of  logwood 
and  sulphate  of  iron,  have  been  met  with. 
The  more  common  adulterations,  however,  are 
water,  gum,*  saccharine  matter,  and  salts  of 
various  kinds.  The  water  may  be  readily  de- 
tected, and  the  sugar  estimated  in  the  usual 
way.  It  must  be  remembered  that  tobacco 
contains  all  these  substances,  and  in  variable 
quantities ;  and  hence,  unless  they  are  pre- 
sent in  large  excess,  the  analyst  would  nol 
be  prepared  to  state  that  their  presence  indi- 
cated adulteration.  Adulteration  by  means 
of  foreign  leaves  is,  we  believe,  rare  in  this 
country ;  but  in  cases  where  such  fraudulent 
substitution  is  suspected,  the  analyst  should 
make  himself  thoroughly  acquainted  with 
the  structure  of  the  leaves  we  have  men- 
tioned, and  the  appearance  which  they  present 
beneath  the  microscope.  Any  salts  added 
may  be  detected  in  the  ash;  the  tests  are 
given  under  their  respective  headings. 

Cigars  sold  at  fairs,  reviews,  in  the  streets, 
&c.,  sometimes  consist  of  little  else  than  paper 
and  hay ;  their  composition  is,  however,  so  ap- 
parent, that  none  but  the  most  inexperienced 
would  be  deceived  by  them,  and  since  they 
are  usually  bought  by  boys,  it  is  perhaps  an 
advantage  that  they  are  not  composed  of  any- 
thing stronger. 

Cigars  are  often  steeped  in  various  sac- 
charine and  saline  infusions,  whereby  their 
weight  is  increased,  and  a  tobacconist  was 
recently  prosecuted  for  selling  cigarettes  con- 
taining half  their  weight  of  crude  sand. 

The  ordinary  adulterations  of  snuff  are 
starches  of  various  kinds,  pea-meal,  bran, 
sawdust,  malt  rootlets,  fustic,  oxides  of  iron 
(for  tests,  see  Iron)  and  lead  (for  tests,  see 


*  See  a  recent  prosecution  instituted  by  the  Inland 
Revenue  detailed  in  the  "  Sanitary  Record/'  No.  81, 
vol.  iv.  1876.  The  Government  chemists  assert  that 
in  a  concentrated  aqueous  extract  of  tobacco  acidu- 
lated with  HCl,  the  addition  of  alcohol  does  not 
precipitate  tobacco  gum  ;  but  if  gum  arabic  is  pre> 
sent,  arabln  is  immediately  thrown  down.  ^  , 
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Lead)»  and  gronnd  gUu,  and  according  to  Mr. 
Prescott  (Me  hii  yaloable  work,  **  Strong 
Drink  and  Tobacco  Smoke,"  London,  1869), 
the  acorn  cup  of  the  Yalonia  oak,  growing  on 
the  Bhorea  of  the  Mediterranean,  which  ia  im- 
ported for  the  benefit  of  tanners. 

Most  of  thoie  adulterationi  may  be  detected 
by  examining  the  powder  with  the  microicope, 
and  by  tests  already  giren. 

Coniumptiofu—ln  France  the  Goremment 
have  the  monopoly  of  tobacco,  and  in  1867  we 
learn  that  the  imperial  manufactories  sold  no 
less  than  248,652,000  franes'  (£10,360,500) 
worth  of  tobacco,  and  that  the  net  profit 
which  accrued  to  the  revenue  from  tlus  sale 
was  177,752,435  francs  (£7,406,351,  9i.  2d.) 

The  following  statement  exhibits  the  amount 
and  value  of  the  tobacco  imported  into  this 
country  during  the  yean  1870-72 : — 

Lba.  TAlMd  at 

{Manufsctursd  cigars 

and  snuff  .             8,236,215  £488,018 

UDinanafBCtared  .    45,557,887  1,680,140 
(Manufactured  cigars 

and  snuff  .              8,852,237  882,286 

TTnmanufkotured  .    73,060,305  2,462,670 
(  Manufactured  cigars 

U'U     andSBUff  .              3,667,585  1,145,150 

lUnmanueactured  .    45,540.700  1,568,882 

Tortoise,  Ziaiid— The  land  tortoise  is 
eaten  by  the  inhabitants  of  Italy  and  the 
Levant,  by  the  natives  of  the  Amazon,  South 
Africa,  India,  and  by  the  North  American 
Indians.  Payen  considers  its  flesh  a  whole- 
some food,  and  the  late  Dr.  Livingstone 
found  it  an  agreeable  meat. 

Trades,  Znjnrious— Thefe  are  a  rariety 
of  trades  the  exercise  of  which  influences 
greatly  the  health  of  the  workmen.  Among 
these  influences  we  do  not,  of  course,  include 
such  as  are  in  no  degree  connected  with  the 
nature  of  the  employment— as,  for  instance, 
overcrowding  in  workshops,  impure  air  from 
defective  ventilation,  draughty  and  damp 
rooms,  &o.  But  there  are  hurtful  conditions 
directly  arising  from  the  nature  of  certain 
avocations  which  may  be  traced  usually  to 
one  of  two  causes  (or  to  both  combined)— viz., 
dust  and  gases,  or  volatile  emanations, 

Dust.—TlhQ  diseases  to  which  dust  in  the 
arts  gives  rise  are,  principally  and  primarily, 
chest  affections.  Dr.  Hirt  gives  the  follow- 
ing instructive  table  showing  the  relative 
frequency  of  phthisis  in  dusty  trades  (Die 
Kraukheiten  der  Arbeiter,  Leipzig,  1873) : — 

Relative  Frequknct  of  Phthisis  amongst 
Workmen  working  in  Dusty  Trades. 


1.  Mttotticlhut, 


In  100  PaUenta. 


8ufr«r!ns  from 


X>hthliila. 

Needlemakers 69*6 

Filemakera                       ...       620 
Litbognphers 48-5 


<  In  100  Patients. 

CaUender-makers 

Grinders   . 

Moolders  . 

Wstchmskers 

Tjpefbnnders 

l^gravers 

Djers 

Tamishera 

Painters    . 

Printers 

Beltmskers 

Tinmen 

Plnmakers 

Cutlers 

Locksmiths 

Farriers 

Workers  in  copper 

Workers  in  brass 


2.  Mineral  Dust 

Fltntcutters 

Grindstooe-makers 

Stonecutters 

Plasterers 

Porcelain-workers 

Potters 

Oarpenters 

Masons 

Diamond-workers 

Cement-workers 

8.  YegedXAtiyusL 

Cigar-workers    .... 

Weavers 

Kopemakers      .... 

Joiners 

Coachmakers     .       .        .       . 
Pastrycooks      .... 

Millers 

Bakers 

Chimney-sweeps 

Cbarcou-bumers 

Miners 


SuffalKfrM 
4t-l 

as*) 
as-s 

S4f 

»1 

25« 

94^ 

'ili 

Wl 

141 

12^ 

121 

Ui 

107 

94 

60 


M-0 
400 

\H 
16^ 
147 
14  4 
U^ 
9^ 
8-16 


4.  AnimaXDuMt. 

Brushmakers    .       .       .       . 
Hairdressers      ... 
Upholsterers     ... 
Skinners   .        .        .        .       . 

Turners 

Harness-makers 

Button-makers 

Uatters      .... 

Clothmakers 


S50 
Uf 

144 

IK 
10-9 
T"0 
6^ 
30 
01 


•M 

SI 
101 
151 

150 
155 
WD 


5.  Mixed  JhuL 

Workers  in  glass  .       .       .      t^"^ 

Glaciers IT"* 

Journeymen 151 

6.  No  Dust 

Shoemakers 1'^ 

Brewers H'' 

Coopers Wl 

Glovers W^ 

Tanners J^ 

Butchers '"^ 

It  thus  appears  that  mineral  and  mftalli^ 
dust  are  the  most  actiTe,  vegetable  sad  tusd 
the  least. 

Dr.  Hirt  haa  giyen  a  oonrenieot  nsinetot):* 

various  lung  a£fections  produced  by  darf' 
viz.,  pneumonooonioiia  (Ti>cwiM',laiic;<*"^ 
dust) — and  haa  divided  iliem  inio  antknttfif* 
siderosis,  chalicosis,  tabaeotii. 
Anthruootii  waa  diaooraed  by  Psm**  " 
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1817.  It  ia  an  affection  specially  diatingoiBhed 
by  earbonaoeouB  ipata,  and  prevalent  amongat 
ihoM  working  in  dott,  either  of  coal  or  char- 
eoaL  It  ii  essentially  a  fibroid  phthisis, 
brought  on  bj  irritation  from  carbonaceous 
dost 

Suki'OM  was  first  discovered  by  Zenker.  It 
is  a  deposit  of  oxide  of  iron  in  the  lung,  and 
oonse^aent  phthisis.  The  sputa  is  frequently 
red  from  iron  dust. 

CUliaais  was  first  described  by  Jean  Bubbe, 
and  has  also  been  investigated  and  described  by 
Peacock,  Belts,  Feltz,  Porcher,  and  Greenhow. 
The  lungs  become  diseased  by  infiltration  with 


a  dust  which  chemical  analysis  shows  to  con- 
sist mainly  of  silica. 

Tabacosis  was  first  described  by  Zenker ;  he 
found,  on  examining  the  bodies  of  two  work- 
men in  a  tobacco  manufactory,  the  lungs  in- 
filtrated with  tobacco  dust.  When  a  similar 
affection comesfrom  inhaling  cotton  fibres,  it 
has  been  called  lytsinosis. 

With  regard  to  metallic  dust,  it  is  pretty 
well  established  that  the  finer  the  dust,  the 
more  injurious  are  its  effects. 

Dr.  Hirt  gives  the  following  table,  showing 
the  affections  and  mean  duration  of  life  among 
farriers,  cutlers,  lockmakers,  and  filecutters  : 


In  100  Patients. 


Earners    . 
Cutlers      . 
Lockmakers 
Filecutters 


SufferiDg  from — 


S 

s 

.a 

04 


107 
12-2 
11-6 
62-2 


SI 


9-8 
12*2 

9-2 
17-4 


0*6 

3-7 

2-6 

? 


a 

Q 


a 

04 


6-6 

3*2 

6-8 

12-2 


^  Si 

<  at 


87-6 
35*3 
38*2 
17-6 


OSS 


24-2 

27-1 

19-4 

? 


I 


64 


9-8 

6-3 

10-3 

? 


I 


a 

Q 


0  9 
2-0 
3-0 


r 


551 

? 
491 
54*0 


aS. 


1-854 
2*518 
1*431 
1*693 


Most  of  the  metallic  dust  simply  acts 
mechanically,  the  effects  varying  in  intensity 
Mseording  to  the  fineness  and  sharpness  of  the 
ipicoke ;  others  act  both  mechanically  and  as 
poisons  —  for  example,  copper  dust  and  the 
fumes  to  which  brasiers,  turners,  and  workers 
in  bronze  are  exposed  to. 

Of  trades  giving  rise  to  mineral  dust  more 
)r  lets  injurious  we  may  mention  diamond- 
polishers,  grindstone-makers,  workers  in  flint, 
m  marble,  in  granite,  in  basalt,  in  mica,  in 
pieiss,  in  sulphate  of  baryta,  pumice-stone, 
ind  haematite.  All  these  substances  give  rise 
;o  dusts  which  have  induced  various  lung 
dfeotions.  According  to  Peacock,  the  mean 
ige  of  the  grindstone-makers  does  not  exceed 
;wenty-f  our  years,  and  they  nearly  all  become 
phthisical. 

Workers  in  soft  stone,  in  plaster,  in  chalk, 
ind  in  clay  suffer  little  from  lung  affec- 
ions,  perhaps  because  the  particles  are  soft 
ind  large.  It  appears  remarkable  that  carpen- 
«n  and  masons  suffer  from  similar  diseases, 
ind  their  mortality  is  the  same. 

Plasterers,  workers  in  serpentine,  slate-quar- 
iers,and  workers  in  graphite  are  fairly  healthy. 

When  we  come  to  vegetable  dusts,  the 
nortality  and  liability  to  phthisis  diminish. 

Thus  in  100  patients  breathing-  ^"^  ^  «.S**'^ 


Inorganic  dust 
Organic  dost 
No  dost 
Charcoal  dust 


2tf0 

17  0 

11-0 

11 


workmen  in  charcoal  is  diminished  requivts 
farther  investigation.  At  present  it  wonld 
appear  that  the  dust  of  carbon  exercises  a 
preventive  influence. 

Dr.  Hirt  gives  the  mortality  of  miners  as 
1*505  per  100 ;  of  charcoal  -  burners  as  1*330 ; 
and  of  chimney-sweeps  as  2*291. 

Workers  in  tobacco  suffer  severely  at  first, 
and  some  few  are  attacked  by  lung  affections. 
The  mean  duration  of  life  appears  to  be  from 
fifty  -  three  to  fifty  -  eight  years.  —  (Annales 
d'Hygifene,  1874.) 

Of  all  the  vegetable  dusts,  cotton  fibre 
appears  most  hurtfuL  There  is  great  irrita- 
tion of  the  larynx,  anemia,  frequent  cough, 
and  expectoration  of  a  sputa  containing  cotton 
fibres.  The  mortality  is  greatest  amo;ig  the 
women. 

The  manufacture  of  viaddingy  of  lintn,  and 
hempen  stuffs,  also  gives  rise  to  dust — less  in  jur- 
ous,  however,  than  that  produced  from  cotton. 
The  mean  duration  of  life  among  weavers, 
according  to  336  observations,  is  51  to  97. 
Among  those  who  work  in  hemp  it  is  still  less 
— viz.,  from  42  to  45. 

The  mortality  and  maladies  of  workers  in 
wood  are  given  in  the  table  at  the  top  of  the 
next  page,  and  present  nothing  remarkable. 

The  dust  of  chicory  and  madder  does  not 
appear  to  have  any  injurious  effect;  the 
coloured  wood» — sandal,  campechy,  &c.  —  on 
the  contrary,  cause  much  irritation.  Workers 


in  quinine  and  cinchona  barks  suffer  from  an 
That  the  mortality  from  phthisis  amongst  ;  eruption  on  the  skin,  with  itching  and  fever. 


In  100  PailcDU. 

Buffnlnelroni- 

J 

! 

1 

i 

-   1=1 

lijl 

1 

I 

" 

= 

s 

"^  1^1 

1 

Joiner. 

u-e 

101 

3-9 

8-0 

34-0 

18-1       10-4 

29 

49« 

.-a 

Carpenters     .    .    . 

H-4 

0-5 

0-9 

OD 

20  ■a 

U-4     17'4 

iZ 

fiB7 

-Wlieelmigbti     .    . 

12-5 

0-2 

1-3 

6-2 

u-e 

187       9-2 

1-3 

£o/eIiu 


1  tlio  pref«mtioD  of  ths  two  mnshmoma 
rrim,  the  sporei 
anect  tue  mncous  memDranes  of  the  eyei  ind 
noee^  and  produce  epiataxia,  ophthabnia,  head' 
ache,  and  other  ailmenti. 

The  dust  of  corn,  wheat,  barley,  ko.,  when 
in  great  qnantity,  iiroduoei  brancbitie  and 
emphjaematouB  affectiona. 

The  moat  frequent  diieaae  amoUE  milleiB 
ia  pneomoDin— Til.,  M'S  out  of  every  100 
patienta.  Their  mean  duration  of  life  ia 
foity-ave  years;  mortality,  1-726  per  cent 
Bakera  and  paatrycooka  do  not  anffer  from 
in  the 


other 


mudi  a 


1  produce  athei 


la  the  weaving  of  wool  for  cloth,  Maeot 
the  worlaoen  become  aubject  to  a  pirtinii 
veaicolat  eraption,  which  cauHs  great  initi- 
tion,  and  frequently  ulceratea  ;  othcn,  If  o 
gaged  for  a  long  time  in  emting  the  Ihreti 
anfFer  from  a  diteaae  of  the  palm  of  tbt  bud. 
Their  mean  duration  of  life  ia  from  fiflj-tmi 
to  fifty-nine  yean  ;  mortality,  15  p*r  IW 

The  relative  frequency  of  chest  diiai«cf 
variona  tradea  inhaling  other  tnimal  dail  i> 
■hows  in  the  following  table  : — 


InlMPMieali. 

BnDerin 

(rom- 

1 

1 

1 

1 

1. 

n 

1 

14 

i 
1 

« 

& 

1 

a 

i 

■s    = 

1 

A9■^ 

28-0 

3-4 

1?1? 

37 

7-0  ,     ! 

1193 

:vf:■^ 

47-8 

2-B 

H'fi 

'■•-m 

■/si-» 

117 

27 

'MH 

K77 

4  0 

10-3  1    ... 

n-f 

12-6 

13-5 

6-7 

10 

63 '3 

2B-; 

5-5 

5-6  1  51-6 

Women  engaged  in  aorling  feathen  auffer 
considerably  from  inhalation  of  dual.  Bone- 
duit  does  not  appear  very  injurione,  for 
TTOtlcmsn  in  the  grinding  of  bones  are  fairly 
healthy. 

Of  mixed  duat,  one  of  the  most  dangeroiu 
ia  that  vhich  the  nrtiaau  cmplayed  in  cutting 
and  poliahing  glus  breathea  Diseases  of  the 
chest  prevail  amongat  them  in  the  large  pro- 
portion of  80  per  cent.  The  mean  duration 
of  life  of  tho  poliaher*  doea  not  eieeed  forty- 
two  yeara.  Ragpickera  aie  not  alone  eiposed 
to  ths  mixed  diut  liQm  Ua  tslIp,  hat  alio  to 


eoDtagton.  Papennaker*  are  eipcied  to  mi' 
lar  dnat,  at  all  STeuts  in  the  pnlioiaUT 
operations.  The  mortality  i*  1-20  pa  ku 
dred. 

Oata  and  VoUtiU  .SimihiCioiu.— Titk  n* 
gard  to  gasei,  it  appeal*  c«rtain,  frem  * 
reaearchea  of  BaivistoD,  Lombard,  and  olbn 
that  some  piodace  pbthiiii,  more  etpeatUT 
the  irrespirable  gaaea,  mcb  as  cblonu,  nl- 
phoroas  Taponra,  nitrtitis  add,  Tipsin  o 
lime,  turpentine,  kc  Othen,  eapMiil)!''* 
toiio,  hare  no  influence  in  this  way,  It*  tbi) 
ara  ,ab*orb*d  by  the  blood  and  inllatoa  i^ 
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>le  economy.  To  the  latter  elass  belong 
boiiic  oxide,  cu'bonic  acid,  sulphuric  anhy- 
de,  and  carbonic  disulphide. 
II  tlie  manufacture  of  straw  hats  the  work- 
)ple  are  exposed  to  emanations  of  sulphur- 
8  acid,  which  cause  ansemia,  cough,  sneez- 
h  and  salivation.  In  the  making  of  matches 
th  common  phosphorus,  very  deleterious 
mea  are  given  off,  causing  caries  of  the  jaw. 
te  Pho.sphobus. 

Jewellers  in  various  operations — in  the  quar- 
ition,  refining,  &c.,  of  gold  or  silver— are 
xposed  to  nitrous  acid  vapours.  Phthisis 
irevails  among  them  in  the  proportion  of 
.8 "6,  pneumonia  in  the  proportion  of  8*4  for 
vftrj  100  sick.  Their  mean  duration  of  life 
ii  fifty-three  years. 

Gilders  are  more  unhealthy  than  jewellers, 
probably  from  breathing  mercurial  fumes. 
Their  mean  duration  of  life  does  not  exceed 
'orty-four  years. 

Bleachers  are  exposed  to  chlorine  gas,  alka- 
^  vapours,  smoke,  and  humidity  ;  they  are 
J^  healthy.  Their  mean  duration  of  life  is 
"^^J-eight  years. 

^gine-drivers  are  exposed  to  unequal  heat 


and  continual  commotion ;  they  often  breathe 
an  impure  atmosphere,  especially  in  such 
places  as  the  Metropolitan  Railway,  and  suffer 
considerably  from  rheumatism,  disorders  of 
the  digestion,  &c.  The  mean  duration  of  the 
drivers  of  locomotives  on  the  Friborg-Breslau 
line  is  only  thirty-five  years.— (Hirt.)  Those 
employed  in  the  engine-rooms  of  steamboats 
have  a  mean  duration  of  life  of  fifty-seven 
years.  — (Lubstorfp.  ) 

The  nightmen  and  those  engaged  in  sewers 
are  sometimes  overpowered  by  sulphuretted 
hydrogen  and  other  noxious  vapours  ;  they 
also  suffer  much  from  disorders  of  digestion 
and  other  ailments,  but  we  have  no  trust- 
worthy statistics  with  regard  to  the  preva- 
lence of  fever  amongst  them.  According  to 
Hirt,  their  average  duration  of  life  is  from 
fifty-five  to  sixty  years,  so  that  it  cannot  be 
extremely  prejudicial. 

Tanners,  curriers,  leather-dressers,  catgut- 
makers,  soap  and  candle  makers,  and  butchers 
are  exposed  to  putrid  emanations,  without, 
however,  any  sensible  effect.  The  following 
table  gives  the  relative  frequency  of  diseases 
in  some  of  the  classes  mentioned  : — 


In  100  Patients. 


t*anners  .... 
Catgut-makers  .  . 
butchers  .... 
»^>apmakers  .    .     . 


SuOTeriDg  from— 


9-2 

•  • « 

7-9 
9-3 


H 
si 


7-4 

•  ■  • 

6-3 

18  0 


i 

w 

a 


7-4 

•  •  • 

11 
5-3 


a 
o 

a 

«> 

a 

04 


7-4 

•  ■  • 

9-9 
8-9 


U    if 


31-9 

•  •  • 

42-2 
37-5 


V  $  q 


12-9 


17-6 
14-5 


I 


3 


16-8 

•  •  • 

13-3 
5-3 


I 

P 


0-7 


«• 

a 

a 
«> 

0 

u 

•«<' 

u 

§«' 

t 

«3 

t' 

§0 

% 

0) 

f^ 

a 

0 

CI -2 

1-847 

60-62 

1-200 

56-6 

2-433 

61 -3 

1-138 

1 

i>Torkers  exposed  to  zinc  fumes  are  not 
frequently  seized  with  symptoms  of  fever, 
ich  at  the  end  of  three  or  six  hours  termi- 
'•«•  by  a  profuse  sweat  and  a  long-continued 

H  the  grinding  of  oleaginous  grains  very 
i^CTOcable  vapours  are  given  out,  but  they 
^«  little  influence  on  the  health.  Accord- 
to  Dr.  Hirt,  only  3  per  cent,  of  patients 
lowing  this  employment  suffer  from 
•hisis. 

^  large  number  of  workmen  in  the  arts  are 
*otied  to  the  vapours  of  turpentine — e.^., 
i&ieTBy  vamishers,  and  others.  The  charac- 
btic  odour  of  violets  can  often  be  detected 
i<he  urine  of  these  men,  showing  that  the 
l^entine   has  been   absorbed.     They  fre- 


quently suffer  from  colic  and  derangement 
of  the  digestive  organs. 

In  the  preparation  of  caoutchouc,  especially 
in  its  vulcanisation,  there  are  large  quantities 
of  vapour  given  forth,  particularly  carbonic 
disulphide;  great  care  is,  however,  taken  in 
the  ventilation  of  the  works,  and  poisoning 
is  rare.  The  mean  duration  of  life  of  caout- 
chouc -  workers  is  about  fifty  -  seven  years  ; 
mortality,  1*393  per  cent. 

The  tarry  matter  given  out  in  the  manu- 
facture of  paraffine  is  not  very  injurious,  but 
eruptions  of  the  skin  are  common  among  the 
workmen.  Their  mean  duration  of  life  is 
from  sixty  to  sixty-two  years. 

In  order  to  prevent  the  injurious  effects  of 
dust  upon  workmen  engaged  in  such  trades  as 
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dry  grinding,  &c,  artificial  ventilation  inducing 
itrong  currents  of  air  is  absolutely  necessary ; 
and  as  in  these  particular  trades  there  is 
always  steam-power,  some  method  either  of 
propelling  or  extracting  air  is  easily  applied. 
But  many  of  the  cases  require  special  treat- 
ment, especially  with  regard  to  noxious  gases 
and  vapours ;  for  example,  ammonia  in  small 
quantities  prevents  the  bad  effects  of  working 
in  nitrate  of  silver,  and  saucers  of  turpentine 
distributed  about  a  room  greatly  mitigate 
the  vapours  of  common  phosphorus.  Che- 
mical means  of  this  kind  should,  however, 
be  only  considered  as  accessory  to  good  ven- 
tilation. 

For  observations  on  miners,  see  Mines.  See 
also  Phosphorus,  &c. 

It  is  absolutely  certain  that  the  odours  from 
bone  manufactories  and  tanyards,  and  a  great 
many  other  very  offensive  trades,  cause  no 
injury  whatever  to  the  health  of  either  those 
engaged  in  them  or  of  those  living  in  the 
vicinity ;  such  odours  are,  nevertheless,  nui- 
sances of  a  public  character. 

Trades,  Oflbnaive— The  general  super- 
vision of  trades  is  expressly  cast  upon  urban 
sanitary  authorities  by  the  enactments  given 
at  the  end  of  this  article. 

The  sections  of  the  Public  Health  Act  re- 
lative to  the  establishment  and  to  the  regu- 
lation of  trades  must  be  interpreted  by  sanitary 
authorities  according  to  the  spirit  which  evi- 
dently actuates  the  law  on  this  point,  and 
that  is,  not  to  interfere  or  control  manu- 
facturing  industry,  on  which  the  wealth 
of  England  depends,  unnecessarily;  but,  on 
the  other  hand,  where  there  is  evident  and 
considemble  public  annoyance  and  injury, 
to  take  action  at  once,  as  authorised  by  the 
statutes. 

As  the  initiation  of  proceedings  will  in 
nine  cases  out  of  ten  be  taken  on  the  opinion 
or  advice  of  the  medical  officer  of  health,  it 
is  absolutely  necessary  for  such  an  officer  to 
practically  acquaint  himself  with  the  details 
of  the  different  manufacturing  industries  in 
his  district.  These  are  always  best  studied 
in  the  building  itself;  for  though  printed 
descriptions  will  give  a  good  idea  of  the 
general  principles  on  which  an  industry  is 
carried  out,  the  details  are  far  more  easily 
learned  by  witnessing  the  different  processes 
in  operation. 

The  principal  ways  by  which  a  trade 
becomes  a  nuisance  arc  storage  of  offensive 
materials,  the  escape  of  volatile  gases  or 
emanations  into  the  atmosphere,  and  the  im- 
proper disposal  of  fixed  refuse,  whether  liquid 
or  solid. 

As  to  the  storage  of  offensive  matters— such 


as  raw  hides,  bones,  hoofs,  &c — ^providing  the 
sheds  or  storage  -  places  are  properly  eon- 
structed,  and  the  substances  are  cmTejed 
from  the  storage-houses  to  the  manufictory 
in  closed  air  -  tight  boxes,  carts,  or  other 
receptacles,  offence  is  hardly  possible;  but 
if  there  is  a  nuisuice  from  neglect  of  any  of 
these  precautions,  there  can  be  no  excuse  on 
the  part  of  the  manufacturer,  and  he  shooM 
be  made  to  abate  the  nuisance  immedistely. 

Nuisances  and  injuries  from  the  escape  of 
volatile  gases  or  emanations  into  the  atmoi- 
phere,  may  be,  for  the  sake  of  convenienoe, 
divided  into— (1)  organic  vapours;  (2)  gaaei 
partly  organic  and  partly  of  definite  constitn- 
tion ;  (3)  acid  gases. 

1.  By  the  term  organic  vapours  is  meant 
gases  the  greater  portion  of  which  axe  com- 
posed of  highly  offensive  emanations  of  un- 
known chemical  composition  ;  many  (d  ti)ein 
are  probably  bodies  built  upon  the  tjpe  of 
ammonia.  Such  vapours  are  evolved  is  th« 
melting  of  fats,  in  the  making  of  size  &i»i 
glue,  of  manure,  in  the  boiling  of  oil,  in  tfca 
boiling  of  bones,  in  the  dressing  of  tripe,  in 
the  manufacture  of  glucose,  and  is  many 
other  processes  carried  out  on  a  eonsiderabli 
scale. 

The  general  remedy  for  all  these  cases  is  to 
see  that  the  operations  are  conducted  ia 
closed  boilers,  and  that  the  organic  vapoun, 
deprived  of  steam,  are  curied  into  the  furnace 
fire  to  bo  there  consumed.  (This  is  sot 
always  possible ;  for  instance,  in  the  cue  of 
makhig  American  cloth  inflammable  fpint 
is  used,  hence  if  the  vapours  were  passed 
through  a  fire  an  explosion  might  resoli) 

2.  In  a  great  many  operations  the  gases  an 
of  a  very  mixed  character ;  for  example,  in 
the  distillation  of  oils  and  fats,  sulphuroci 
acid,  acrolein,  and  other  fumes  are  eToIved; 
and  in  the  manufacture  of  superphosphate  if 
lime,  tetrafluoride  of  sUicon  is  mixed  ^rA 
organic  and  acid  vapour.  In  some  of  these 
cases,  the  gases  have  to  pass  through  cm  <v 
more  chambers,  scrubbers,  or  purifiers  bef<w 
they  are  permitted  to  mix  with  the  atawe- 
phere.  Thus  in  the  latter  case,  the  gasw 
evolved  from  the  treatment  with  sulphur* 
acid,  of  coprolites,  crushed  bones,  and  asiiail 
refuse,  are  led  by  a  shaft  first  to  a  chaakff 
where  they  meet  with  a  siway  of  water  whK* 
decomposes  the  tetrafluoride  of  sUicon,ps^ 
being  precipitated  as  hydrate  of  ailiea,  aw 
part  dissolved  as  hydrofluosilicio  add;  t&* 
gases  then  pass  on  to  a  coke  scrubber  ot  ttf 
denser,  and  lastly  through  a  lime  purifief- 

In  the  case  of  the  manufacture  of  cosll*** 
also,  there  are  very  numerous  and  eaisp*<* 
products  given  off,  but  no  simple  vaetat  i<* 
its  purification,  and  at  the  same  time  f«r  ^ 
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Nxmomical  separation  of  its  commercial  pro- 
lactBy  can  be  doTised ;  the  mixed  gases  must 
Mtss  throngh  numerous  condensers,  as  do- 
icribed  in  article  Gas.  In  a  very  large  number 
>f  operations,  sulphuretted  hydrogen  is  given 
>ff  mixed  with  various  other  emanations ;  and 
f  no  gas  ii  more  offensive,  at  the  same  time 
•here  is  no  gas  which  is  so  easily  decomposed 
re  absorbed.  In  practice,  either  hydrated 
'erric  oxide  or  slaked  lime  is  found  its  cheapest 
md  most  convenient  absorbent — the  furnace 
ire  its  cheapest  destroyer. 

3.  The  acid  gases  causing  nuisance  are,  for 
Jie  most  part,  muriatic,  sulphurous,  and 
utrous  acids. 

Muriatic  ctcid  ii  evolved  from  alkali-works, 
n  the  extraction  of  copper  from  spent  pyrites, 
n  the  manufacture  of  bottle-glass  from  silica 
ind  common  salt,  in  the  glasing  of  coarse  pot- 
iery,  and  in  brick-burning ;  these  fumes  can 
M  entirely  condensed  if  led  into  a  high  and 
tnpacious  tower  containing  coke,  over  which  a 
itream  of  cold  water  is  constantly  flowing. 

Sulphurous  acid  gcu  is  produced  in  several 
nanofaoturing  operations,  among  which  that 
>f  solphnric  add  holds  the  first  place. 

Sitrous  fumes  are  produced  by  refiners  treat- 
og  gold  and  silver  alloys  with  nitric  acid,  in 
ritriol-works,  by  the  makers  of  tin  and  iron 
iqoors,  of  nitro-benxole,  of  picric  acid,  and  in 
;ha  manufacture  of  oxalic  acid. 

Both  sulphurous  and  nitrous  fumes  may  be 
ibaorbed  by  water ;  the  latter,  however,  is 
nore  efficiently  treated  by  passing  it  through 
nilk  of  lime. 

Dr.  Letheby,  who  has  paid  some  attention  to 
inisances  arising  from  offensive  trades,  sum- 
nariaes  his  recommendations  thus  : — 

*'l.  All  noxious  and  offensive  operations 
Jiould  be  carried  on,  as  far  as  possible,  in  air- 
%ht  chambers,  which  can  be  ventilated  by 
aeans  of  fans  or  by  the  chimney  draught. 

**%  All  condensable  and  absorbable  gases 
ffld  vapours  should  be  passed  through  con- 
lensera  and  absorbents  best  suited  for  their 
ibsorption— as  water  in  spray,  and  scrubbers 
tharged  with  water,  oil  of  vitriol,  or  alkaline 
iolations. 

*'  3.  Wlien  necessary  these  scrubbers  should 
le  supplemented  with  special  purifiers,  as 
lydrated  oxide  of  iron,  hydrate  of  lime,  &c 

*'4.  Organic  vapours,  sulphuretted  hydro- 
(•Dy  and  empyreumatic  matters  should  be 
lonveyed  to  the  furnace  fire  and  destroyed. 

**6.  All  offennve  materials  should  be 
ntmght  to  the  works  or  carried  away  from 
Jiem  in  properly-constructed  carts  or  tanks, 
rhieh  can  be  closely  covered ;  and  all  such 
naterial,  when  stored  at  the  works,  should  be 
(•pi  in  close  tanks  in  chambers,  ventilated 
rhen  necasaary  to  the  sorubbers  or  furnace  fire. 


"6.  The  whole  of  the  operations  should 
always  be  managed  with  care  and  attention  to 
details — there  being  no  neglect  of  the  sound 
condition  of  every  part  of  the  plant  or  work- 
ing apparatus.'*  —  (Noxious  and  Offensive 
Trades,  by  Dr.  Lethebt  ;  London,  1875.) 

The  chief  points  with  regard  to  the  liquid 
and  solid  refuse  from  manufactories  are  to  be 
found  in  the  article  Rivers,  Pollution  of, 
which  see. 

The  works  in  France  are  arranged  in  three 
classes,  and  as  such  a  system  gives  a  synoptical 
view  of  the  chief  causes  of  complaint,  it  is 
here  reproduced. 

Abranoement  of  Wobks  in  Franoi,  1867. 
First  Class, 


NamM  of  MftngfactOTBt. 


Acid,  arsenic  (maoufactare  oQ. 
By  means  of  arsenious  acid 
and  nitric  acid. 
When  the    nitrous  pro- 
ducts are  not  absorbed 

,  hydrochloric  (production  of). 

By  the  decomposition  of  the 
chloride  of  magnesium,  of 
alaminum,  fto. 
When  the  acid  is  not  con- 
densed .... 
— ,  oxalic  (manufSactore  of). 
Bj  nitric  acid. 

Without  destruction  of  in- 
jurious gases 

fPicric. 

When  the  injurious  gases  are 
not  burnt    .... 

,  stearic  (manuCscture  of). 

BydistUlaUon 

——.sulphuric  (manufacture  oO> 
By  the  combustion  of  Bulphar 
and  pjrites .... 

Acids  (refining  of  gold  and  silver 

by) 

Aldehyde  (manufacture  of)  . 
Archil  (manufacture  of). 

In  open  vessels 
Blood. 

Workshops     for     separating 

fibrine,  albumen,  Ac.  . 
Depots  of,   for  the  manufac- 
ture of  Prussian  blue  and 
other  industrial  products   . 
Manufacture  of  powder  of,  for 
clarifying  wines  . 
Bone  fat  (manufacture  of)    . 


Bones  (torrefaction  of)  for  manure. 
When  the  gases  are  not  burnt 

,  fresh  (depots  of,  on  large 

scale) 

Bristles  of  swine  (preparation  of). 
By  fermentation     . 

Burning  of  marine  plants  in  per- 
manent establishments 

Carbonising  of  animal  matters  in 
general 

Carriage  grease     .... 


CaoM  of  Complaint. 


Injurious  emana- 
tions. 


Do. 


Fumes. 

Injurious       va- 
pours. 

Smell  and  danger 
of  fire. 


Injurious  emana- 
tions. 

Do. 
Danger  of  Are. 

Smell 


Do. 


Do. 

Do. 
Smell ;  pollution 
of  waters;  dan 
ger  from  fire. 

Smell  and  danger 
of  fire. 

Smell ;  injurious 
emanations. 

Smell. 

Smell  and  smoke. 

SmelL 

Smell ;      danger 
from  fire. 
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Chrysalides  ^workshop  for  extract- 
ing the  silk)       .... 
Cuku  (manufactare  of). 

In  the  open  air,  or  in  kilns 
not  smoke-coasumiug 
Cyanide  of  potassium  and  Prus- 
sian blue  (manufacture  oO- 
By  the  direct  calcining  of  ani- 
mal matters  with  potash    . 
Dogs  (infirmaries  for)    . 
Ether  (manufkcture  and  depots  of; 


Smell. 


Smoke  and  dost. 


1)0. 

Do. 


Do. 


do. 
do. 


do. 


Smell. 

Smell  and  noise. 
Danger  from  fire 
I      and  explosion. 
Fat  in  the  naked  flame  (melting  of)    Smell ;  dangerof 

I     fire. 

or  thick  oil,  for  the  use  of 

chamois    leather  dressers   and 
curriers  (manufacture  of) . 

varuisu  (manufacture  oO 

Fatty  waters  (extraction  of  the  oils 
contained  in)  for  the  manufac- 
ture of  boap  and  other  purposes. 
In  open  vessels 
Felts  and  patent  shades  (manu- 
facture of) 

Fireworks  (manufacture  oQ . 

Flesh,  debris,  and  oflal  (depOts  oO, 
arising  from  the  slaughter  of 
animfUs 

Fulminating  mercury  (manufac- 
ture of) 

Glue  (manufacture  oO  . 

(Ireares  (manufacture  of)     . 

(iuano  (depots  of). 

When  the  quantity  exceeds 
25,000  kilogrammes    . 
Out    manufectures    (working   of 
fresh  intestines  for  all  pur|)Oses) 

Ivory  black  and  animal  charcoal 
(distilUition  of  bones  or  manu- 
facture of). 
When  the  gases  are  not  burnt 

Lignites  (incineration  of) 

Manures  (depots  of)from  middens. 
Animal  remains, 
^iot  prepared  or  in  uncovered 

stores  

(manufacture  oO- 

By  means  of  animal  matters  . 
Matches  (manufacture  of). 

With  detonating  and  explo- 
sive substances  . 

——,  quick  (manufacture  oO. 
With  explosive  materials 


Do.        do. 
Danger  from  fire 
and  explosion. 


Smell 

Danger    of    fire 
and  explosion. 

Smell :  pollution 
of  water. 
j  Smell  and  danger 
of  fire. 


Smell 

Smell ;  injurious 
emanations. 


Smell 

Smoke;  injurious 
emanations. 


Smell 
Do. 


Menageries 


Mud  and  impurities  (depOts  of), 
and  sewers         .... 

Night.soil,  desiccated,  and  other 
manures  from  animal  matters 
(manufacture  of)        .        .        . 

Nitrate  of  iron  (manufacture  of). 
When  the  injurious  vapours  are 
not  absorbed  or  decomposed 

Oil,  fish  (manufacture  of)     . 

,  neatsfoot  (manufacture  oO. 

With  employment  of  matters 
in  putrefaction    . 
Oils  and  other  fatty  bodies  extract- 
ed from  the  remains  of  anima 
matters  (extraction  of) 

(mixed,  hot,  or  boiled). 

lu  open  vessels 
•—  of  petroleum  and  other  hy 
drocart>ons  (cleaning  of  tissues, 
and  waste  wool  bj)   . 


Danger  of  explo- 
sion and  fire. 

Do.        do. 
Danger  firom  ani- 
mals. 

SmeU. 


Smell  and  pollu- 
tion of  water. 


Injurious  emana- 
tions. 

Smell ;  danger  of 
fire. 


Do.        do. 

Do.        do. 
Do.        do. 

Danger  ot  fire. 


Oils  of  petroleum,  of  schist,  and 
of  tar  and  other  hydrocarbons 
employed  for  lighting,  heating, 
manufacture  of  colours  and  var- 
nishes, the  cleaning  of  cloths, 
and  other  purposes. 
Manufacture,  distillation,  and 
work  on  a  great  scale 

Very  infiammable  substances 
—that  is  to  say.  emitting 
vapours  liable  to  take  fire 
at  a  temperature   of  less 
than  35'  (5. 
If  the  quantity  stored  is, 
even  temporarily,  105(1 
litres  or  more 
Less  inflammable  substances 
—that  is  to  say,  emitting 
vapours  liable  to  take  fire 
at  a  temperature    of    35* 
C.  and  above. 
If  the  quantity  stored  is, 
even  temporarily,10,500 
litres  or  more 

,  red  (manu&cture  oO- 

By  the  extraction  of  greaves 
and  fatty  remnants,  at  a 
high  temperature 

,  resinous  (manufacture  oO  . 

Olive-oil  cakes  (preparation  of). 

By  sulphuret  of  carbon  . 
Patent  leather  (manufacture  of)  . 

Pearl  ashes. 

With  discharge  of  fumes  outside 
Phosphorus  (manufiu;tnre  of) 

Piggeries 

Potash,  arseniate  of  (manufactare 

By  means  of  saltpetre. 

When  the  vapours  are  not 
absorbed 

Powder  and  fulminating  sub- 
stances (manufactare  of)  . 

> 
Powders,  explosive  (manufactare 

of) 

Printing  ink  (manufscture  of)     . 

Pyritous  and  aluminous  earths 
(roa&ting  of)       .        .        .       . 

Red,  Prussian  and  English  . 

Resins,  gallipot  and  common 
resin  (work  on  a  large  scale  for 
melting  and  purifying) 

Retting  In  quantity,  hemp  and 
flax 


Sabots  (workshop  for  smoking). 
By  the  combustion  of  the  horn 
or   other  animal  matters, 
in  the  towns 
Scalding-houses. 

For  the  industrial  preparation 
of  animal  remains 
Skinning  of  animals 

Slaughter-houses,  public 

Soda,  raw,  fh)m  sea-weed  (manu- 
facture of). 

In  permanent  establishments 
Starch -works. 

By  fermentation     . 


Smell ;  dsB|erof 
fire. 


Do.       do. 


Do.       i9. 


Do. 
Do. 


ds. 


Danger  fromflR. 
Smell  Sfiddsi^ 
of  firs. 

Smoke  sad  raeS. 
Danger  of  flit. 
Smell; 


lAJurioaieBSU- 
tioos. 

Danger  of  «x?«*o- 
sionsnifire. 

Dangerof  expl*- 

sion. 
Smell;  dsnfer of 

fire. 

Smoke;  iniori« 
emanstiou- 

InjoriooseBii* 
tioos. 


Smell  and  du^ff 
of  fire. 

InJtiri<ni8«osn»- 
tionssDdl*'^"" 
Uonofwittf- 


Smell  sod  iBoU 


iSmelL 

■  Smell ;  in|ari* 

cmaoatiM'^ 
SmeU  snd  tsi^ 

ingcfwitet 

SmeUsnda^k* 

Smells;  iaj^r^ 
emas**^^ 
and   |->«W*» 
ofwslct 
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»f  ammonia  (mannfttc- 

istillatlon    of    animal 
^rs        .        .        .        • 
per  ^manufacture  of), 
roasting  pyrites    . 

rcarj  (manufacture  of). 

the  vapours  are  not 
rbed      .... 
la  (manufacture  of), 
t  decomposition  of  com- 

salt  by  sulphuric  acid, 
out  condensation  of  the 
■ochloric  acid 
of  carbon  (manufacture 


afkctures  in  which  they 
>n  a  large  scale  the) 
i  minerals  (roasting  of) 

1  glased  or  waxed  cloth 
:tureoO 

>wn  (manufacture  of)  . 

es  (melting-houses  for). 

Daked  flame 

71  (manufacture  oO. 

ng  oil    . 

tial   processes   for   the 

•f). 

various  sources     . 

regetable  resins  (elabo- 

ranous  sources 
alcLnation  of  the  mid- 

•  •  •  •  • 

nnexed  to  the  slaughter- 


ring  of). 
:n  vessels 


Smell. 

Injurious  emana- 
tions. 


Do. 


Do. 

Smell ;  danger  of 
are. 

Danger  of  fire. 
Smoke;  injurious 
emanations. 

Smell ;  danger  of 
fire. 
Do.        do. 

Do.        do. 

Danger  of  fire. 


Smell  ;      danger 
from  fire. 


Do.        do. 

Smell  and  smoke. 

Smell  and  pollu- 
tion  of  water. 

Smell  and  smoke- 


Second  Class, 


Mof  M»niif>eturM. 

nic  (manufacture  of), 
eans  of  arsenious  acid 
nitric  acid. 

hen  the  nitrous  pro- 
ducts are  absorbed 

ochloric  (production  of), 
e  decomposition  of  the 
ride  of  magnesium,  of 
ainum,  Ac. 

hen  the  acid  is  con- 
densed .... 

ic  (manufacture  of), 
rdust  and  potash  . 
•ligneous  (manufacture 

the  gaseous  products 
not  burnt 

igneous  (purification  of) 
ic  (manufacture  of). 
>onifying 

ictification  of) 
;hIorides,  eau  de  Javelle 
cture  of)        .        .        . 
larcoal  from  refineries 
ir- works  (revivification 


of  potash  (manufacture 

tpetre. 

hen  the  vapours  are  ab- 
sorbed .... 


CkQM  of  OompUint. 


Injurious 
pours. 


va- 


Accidental  ema- 
nations. 

Vapour. 


Smoke  and  smell. 
Smell. 

Smell  and  danger 

of  fire. 
Danger  of  fire. 

SmelL 


Injurious  emana- 
tions; smell. 


Accidental  ema- 
nations. 


Artificial  ftiel  or  bricks  of  coal 
(manufacture  of). 
With  fkt  resin 

Asphalts  and  bitumens  (working 
oQ. 
By  the  naked  fire  . 
Baryta  (decolorising  of  sulphate 
of). 
By  hydrochloric  acid  in  open 
vessels        .        .        .        . 

Bleaching. 

Of  yarns,  of  cloths,  and  of  pulp 
for  paper  by  clilorine  . 

Of  yams  and  woollen  fkbrics, 
and   siUu,    by   sulphurous 

acid 

Bones  (torreflcation  of)  for  manure 


When  the  gases  are  burnt 
Carbonisation  of  woods. 

In  the  open  air,  in  permanent 
establishment,  and   other- 
wise than  in  the  forest 
In  close  vessels,  disengaging 
into  the  air  the  gaseous  pro- 
ducts of  distillation     . 
Carpet-beating  on  a  large  scale    . 
Chamois  leather  factories 
Chlorine  ^manufacture  of). 

On  a  large  scale 
Croons. 

Treatment  of  coloured  cocoons 

Spinning  of  cocoons  (ue  "  (7o- 
coons,"  Cbiss  III.) 
Coke  (manufkcture  of). 

In  smoke-consuming  kilns    . 
Cooperage  on  a  large  scale. 

Working  on  casks  impreg- 
nated with  fatty  and  putres- 
cent matters 

Crockery  (manufkcture  oO. 

With  kilns  not  smoke -con- 
suming       .        .        .        . 
Currying-works     .... 
Cyanide  of  potassium  and  Prussian 
blue  (manufacture  of). 
By  employing   matters   pre- 
viously  carbonised  in  close 
vessels        .... 
Dairies  on  a  large  scale,  in  the 
towns         ..... 
Enamelled  earths    (manufacture 
of). 
With  kilns  not  smoke -con- 
suming       .        .        .        . 
Engines  and  waggons  (workshops 

for  construction  of)    . 
Fatty  matters  (extraction  for  the 
manufacture  of  soap,  and  other 
uses  of  oils  contained  in). 
In  close  vessels 

Felt,  tarred  (manufacture  of)' 

Forges  and  boiler-works  for  great 
works  employing  machine  ham 
mers 

Furnaces,  blast 

Gases    for    lighting   and    firing 
(manufacture  of) 
For  the  public  use  . 


Smell;  danger  of 
fire. 


Olass-works,  crystal-works,    and 
manufactures  of  mirrors. 
In  kilns  not  smoke-consomlng 

Hairs  and  pigs'  bristles  (prepara- 
tion of). 


Do. 


do. 


Injurious  emana- 
tions. 


Smell;  ii\Jurious 
emanations. 


Do.        do 
Smell  and  danger 
of  fire. 

Do.        do. 


Smell  and  smoke. 


Do.        do. 
Noise  and  dust. 
SmeU. 

Do. 

Pollution  of  wa- 
ter. 


Dust. 


Noise,  smell,  and 
smoke. 


Smoke. 
Smell. 


Do. 
Do. 

Smoke. 
Noise ;  smoke. 


Smell ;  danger  of 
fire. 
Do.        do. 


Smoke ;  noise. 
Smoke  and  dust. 


Smell. 

Smell,  and  dan- 
ger of  fire  and 
explosion. 


Smoke,  and  dan- 
ger of  fire. 
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Without   fermentation      (lee 
also  '*  Bristles  bj  fermenta- 
Uon/' Class  I.)    . 
Indlarubber  (working  of). 

Employing  essential  oils  or 
sulpnoret  of  carbon 

(application  of  coatings  on  . 

Irory  and  animal  black  (distilla- 
tion of  bones  or  manufacture  of). 
When  the  gases  are  burnt 
Laces  and  cloths  of  gold  and  silver 
(burning  on  a  great  scale  of),  in 

the  towns 

Lamp  black  (manufacture  of). 
Uj  the  distillation  of  oils,  tars, 
bitumens,  Ac. 
Leather,    raw,   and   f^h   hides 

(depOU  of) 

Limekilns. 

Permanent     .... 
Manures  (depots  of)  fh>m  middens. 
Animal  remains. 
Dried  or  disinfected,  and  in 
covered   stores   when    the 
quantity  exceeds S5, 000  kilo- 
grammes    .... 
Hnrexide  (manuflEtcture  of). 

In  close  ressels,  by  the  reae. 
tion  of  nitric  acid,  and  of 
the  uric  acid  of  guano 

Nitro-bensine,  aniline,  and  mat- 
ters deri  red  from  ben  SEole  (manu- 
facture of) 


Oil,  neatsfoot  (manufacture  of). 
When  the  matters  employed 
are  not  putrefied 
Oilcloths  for  packing  cloth,  tarred 
cords,    tarred    papers,    paste, 
boards,  and  bituminona  tubes 
(manufacture  of). 
By  hot  method 


Oils  fbuming). 
When  alcohol 
oils  are  used 


and  essential 


(mixing  by  heat  or  boiling  of). 

In  close  vessels 

— —  of  petroleum,  of  schist,  and 
of  tar,  light  oils,  and  other  hy- 
drocarbons employed  in  lighting 
and  heating,  and  in  the  manu- 
facture of  colours  and  varnishes, 
cleaning  stuffs,  ftc. 
Very  inflammable  substances 
— that  is  to  say,  emitting  va- 
pours liable  to  take  fire  at  a 
temperature  of  less  than  85* 
0.  (or  95"  Fahr.)on  approach 
of  a  lighted  match. 
If  the  quantity  above  150 
litres   does  not  reach 
1050  litres     . 
Less  inflammable  substances 
— that  is  to  say,  emitting  va- 
pours liable  to  take  fire  only 
at  a  temperature  of  85°  0. 
and  above. 
If    the   quantity   stored 
above  1050  litres  does 
not  reach  10,500  litres. 
Onions  (drying  ofX  in  the  towns  . 
Parchment  factories      . 
Pearl  ashes. 

With  combustion  and  conden- 
sation of  the  smoke    . 
Plaster  (kilns  for). 

Permaocnt     .... 


SmelL 


Smell ;  danger  of 

fire. 
Danger  of  fire. 


Smea 


Do. 


Smoke;  smeU. 
Smell  and  dust. 
Smoke;  dust. 


SmelL 


Ii^JurlooB  emana- 
tions. 


Smell,  danger  of 
fire,  and  in- 
jurious emana- 
tions. 


SmelL 


Smell  and  danger 
of  fire. 


Danger    of    fire 
and  explosion. 

Smell  and  danger 
of  fire. 


Do.       do. 


Do. 
SmelL 
Do. 


do. 


Smoke  and  smell. 
Smoke  and  dost. 


PoiceUln  (manufacture  oO  - 
Potash  (mannfisctore  of). 

By  carbonising  the  residue  of 

molasses     .... 

Protochloride,  ot  salt  of  tin  (manu. 

Ikctareof)         .       .       .       . 

Resinous  torches  (manufacture  of. 

Betting  (on  a  great  scale)  of  hemp 
and  flax. 
By  the  action  of  acids,  of  warm 
water,  and  of  rapoor,. 


B<^ue  (depdt  of  brine  used  for 
salting)       .... 

Sal  ammoniac   and   sulphate  of 
ammonia  (manuflseture  of). 
By  employing  animal  matters 

,  extracted  fh>m  the  waters  of 

gasworks  (special  manufiscture 
of)       .       .        .        ... 

Salt  provisions  (establishments 
for)  and  smoking  of  fish    . 

Salted  fish  (depOU  of)   . 

Sardines  (preparation  of  pre- 
served), in  the  towns 

Saussges  (manuCacturet  on  a 
great  scale  of)    . 

Silk  hats  or  other  preparations, 
by  means  of  a  finish  (mannfsc- 
ture  oO       .        .        .        . 

Skins  or  fur  of  haret  and  rabbits 
(cleaning  of)      .        .        .        . 

Shiughter-houses  .... 

Starch  works. 

By  the  separation  of  the  glu- 
ten, and  without  fermenta- 
Uon 

Stripping  of  flax,  hemp,  and  jute 

on  large  scale     .... 

Sugar  rd^nery  and  manufacture  . 

Sulphate  of  mercury  (manufacture 

When  the  vapoun  are  ab- 
sorbed   

—  of  peroxide  of  iron  (manu- 
facture of). 
Bj  sulphate  of  protoxide  of 
iron  and  nitric  acid  (nitro- 
sulphate  of  iron) 

of  soda  (manufacture  oO. 

With  complete  condensation 
of  the  hydrochloric  add 
Sulphur  (fusion  or  distillation  of) . 


Tallow  candles  (smelting-honses 
for). 
In  the  water-bath  or  by  steam 

Tanneries 

Tarpaulings  (manufacture  of). 
Without  boUing  in  oil    . 
Tars  (treatment  of)  in  gas  manu- 
factures       


Smoke. 


SmokeaadnMO. 

ItUuriouauos- 

tioos. 
Smell  and  dsiis« 

of  fire. 


!  Ii^uriaoseosBs- 
ti<ms  sad  pol- 
lution of  wstcr. 

SmcIL 


Smell;  ii^Briou 
emanttinni 


Sraefl. 

Do. 

Unplesfluit 
smelL 

SaidL 

Da 

Dai^creffinL 

SmeU 

8meU^uiddfl«er 

fronthesiiBiii. 


PoQutiMoffftr 
Iff. 

Dostssdncki 

Smoke  sDdfBaDL 


Slight 

tiODl 


IqJorioaeBVtt- 
tioofl. 


Do. 

Iiyariow  «■***■ 


Do. 


and  bttuminoos  fluid  matters 

(dei>0t8  of)         .        .        .        . 
Tobacco  (manufiicture  of)     . 
pipes  (manufacture  of). 

With    Icilns  not  smoke-con- 
suming       .        .       .       . 
Turf  (carbonisation  of). 

In  close  vessels     . 
Varnish  (manufactures  of). 

With  spirits  of  wine 


Dtafttofftrt 

Smell  tad  dice" 
of  fire 

Do.     *>!, 
Smoks  sad  daft 


teoka 

SmeU 

SmelliBddtif* 
offln. 
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Third  Clou. 


tf  MBDUfiMtaZM. 

Canas  of  Complaint. 

'numufacturo  of)* 
:acid. 
destruction    of    in- 

Ii^Jurioos  em&na- 
tiona. 

>asg«8e9 


straction  of  injurious 


^eoos  (m&nuCiicture 

10  paseous  products 
imed .... 
ric  (manufacture  of). 
Ihausen,   by  the  de- 
Mition  of  sulphate  of 


lannfacture  of), 

the   fresh   serum    of 

>  •  •  •  • 

er  than  from  wine. 
;  works  for  rectiflca- 


Itural  distillery) 
lanuCacture  ou  a  large 

lecomposition  of  am- 

«al  salts 

I  cochineal  (manuftus- 

•  •  •  •  • 

lufacture  of). 
Tessels,  and  employ- 
nmonia  to  the  exclu- 
f  urine 

el  or  bricks  of  coal 
ure  of). 
▼  resin 

•Itumens,  resins,  and 
IB  solid   matters  (de- 


cplaces  for  smoking) . 
s  In  the  towns    . 

threads  and  tissues. 

and  cotton,  by  the 

ne   chlorides    (hypo- 

de)     .        .        .        . 


kilns  not  smoke-con- 
ag  .  .  .  . 
ers  and  other  metal 
I  by  mechanical  means 
i  other  articles  in  wax 
icacid 
factore  oQ  . 

affine  and  others  of 
rigin  (moulding  of)  . 
;  wood. 

e  vessels,  with  com- 
on  of  the  gaseous  pro- 
of distillation    . 
'hitelead,(manufacture 


pots  oO,  in  the  towns 
lime  (manufacture  of). 
rks  manufacturing  at 
800  kilogrammes  per 

«  ■  •  • 

f  potash  (manufacture 


Accidental 
fumes. 


Injurious        va- 
pours. 


Smoke  and  smell 


Ii^urious  emana- 
tions. 


SmelL 


Pollution  of  wa- 
ter. 

Do. 


Smell 
Do. 

Do. 
Do. 


Smell;  danger  of 

fire. 
Smell  and  smoke. 
Noise  and  dust. 


Smell ;  pollution 

of  water. 
Smell 


Smoke. 

Noise. 

Danger  of  fire. 
Smell ;  danger  of 
fire. 

Do.        do. 


Smell  and  smoke. 

Injurious  emana- 
tions. 
SmeU. 


Do. 
Do. 


Coal-washing       .... 

Cocoons  (spinning  of). 

Workshops  on  a  large  scale 
— that  is  to  say.  employing 
at  least  six  winders    . 

CoCTee  (roasting  on  a  large  scale 

of) 

Copper  (solution  of). 

By  acids 

Cotton  and  greased  cotton  (bitch- 
ing waste  of)      ...       . 

waste  (depdts  of). 

On  a  large  scale,  in  the  towns. 
Cowhouses. 

In  towns  of  more  than  5000 
inhabitants. 

Distilleries  In  general ;  spirits, 
gin,  kirschwasser,  absinthe, 
and  other  alcoholic  liquors 

Dyeing 

of  skins 

Earthenware  (manufacture  oO- 
With  smoke-consuming  kilns. 

With  kilns  not  smoke-con- 
suming      .... 
Enamel  (application  of)  on  metals 
Enamels  (manufacturing). 

With   kilns  not  smoke-con- 
suming 
Enamelled  ware  (manufacture  of). 
With  smoke-consuming  kilns 

Fattening  of  fowls  In  the  towns 

(establishments  for)  . 
Felt  hats  (manufacture  of)    . 
Flints  (kilns  for  calcining)    . 
Founding   and    rolling  of    lead, 

zinc,  and  copper 
Foundries  for  the  second  fusion  . 

of  copper,  brass,  and  bronze 

Oases  for  lighting  and   heating 

(manufacture  of). 
For  particular  use  . 

Oasometers  for  particular  uses, 
not  adjoining  manufacturing 
works 

Gelatine  for  food,  and  gelatines 
derived  from  f^esh  skins  and 
dressing,  and  ftresh  hides  . 

Gilding  and  silvering  of  metals    . 

Glass-works,    crystal-works,    and 
manufactories  of  mirrors. 
With  smoke-consuming  kilns 
Glucose  and  syrups  fh>m  fecula 
(manufacture  of)       .        .        . 
Gold  and  silver  beaten 
Goldsmiths'  waste  (treatment  of). 

By  lead 

Guano  (depots  of)L 

For  sale  by  retail    . 
Gypsum  (kilns  for). 

Only  working  one  month 
Herrings  (salting  oQ     .        .        . 
Hungary  leather  tanneries   . 
Leather-dressing  establishments  . 
Lime-kilns. 

Not  working  more  than  one 
month  in  the  year 
Litharge  (manufacture  of)     . 
Alanures  (depots  ofy  from  middens. 
Animal  remains. 
Dried  or  disinfected,  and  in 
covered    store,    when    the 
quantity  is  less  than  2500 
kilogrammes 


Pollution  of  wa- 
ter. 


Smell ;  pollution 
of  water. 

Smell  and  smoke. 

Smell ;  injurious 
emanations. 

Pollution  of  wa- 
ter. 

Danger  of  fire. 


Smell  and  drain 
age  of  urine. 


Danger  of  fire. 
Smell  and  polIu< 
tion  of  water. 
Smell. 

Accidental 
smoke. 

Smoke. 
Do. 


Do. 

Accidental 
smoke. 

Smell. 

Smell  and  dost 

Smoke. 

Noise ;  smoke. 
Smoke. 
Metallic  ftunes. 


Smell;  danger  of 
fire. 


Do.       do. 


Smell 

Injurious  emana- 
tions. 


Danger  of  fire. 

Smell 
Noise. 

Metallic  fiimes. 

Smell 

Smoke  and  dust. 
SmeU. 
Do. 
Smea 


Smoke  and  dust. 
Noxious  dust. 


SmeU. 
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ity,  to  be  a  nuisance  or  injurious  to  the 
tiealth  of  any  of  the  inhabitants  of  the  district, 
iuch  urban  authority  shcUl  direct  complaint 
>o  be  made  before  a  justice,  who  may  summon 
;he  person  by  or  on  whose  behalf  the  trade  so 
x>mplained  of  is  carried  on  to  appear  before  a 
»urt  of  summary  jurisdiction. 

The  court  shall  inquire  into  the  complaint, 
ind  if  it  appears  to  the  court  that  the  business 
auried  on  by  the  person  complained  of  is  a 
loisance,  or  causes  any  effluvia  which  is  a 
loisance  or  injurious  .to  the  health  of  the 
nhabitants  of  the  district,  and  unless  it 
w  shown  that  such  person  has  used  the  best 
vractUabU  means  for  abating  such  nuisance, 
vr  preTenting  or  counteracting  such  effluvia, 
he  person  so  offending  (being  the  owner  or 
•ecupier  of  the  premises,  or  being  a  foreman 
ir  other  person  employed  by  such  owner  or 
tecnpier)  shall  be  liable  to  a  penalty  not  ex- 
ceding  £5  nor  less  than  408.,  and  on  a  second 
jid  any  subsequent  conviction  to  a  penalty 
louble  the  amount  of  the  penalty  imposed  for 
be  last  preceding  conviction,  but  the  highest 
jDOunt  of  such  penalty  shall  not  in  any  case 
zceed  the  sum  of  £200. 

Ptovided,  that  the  court  may  suspend  its 
inal  determination  on  condition  that  the  per* 
on  complained  of  undertakes  to  adopt,  within 
.  reasonable  time,  such  means  as  the  court 
uj  deem  to  be  practicable  and  order  to  be 
■nied  into  effect  for  abating  such  nuisance, 
r  mitigating  or  preventing  the  injurious 
ffeets  of  such  effluvia,  or  if  such  person  gives 
otiee  of  appeal  to  the  court  of  quarter  sessions 
1  manner  provided  by  the  Public  Health 

LCi. 

Any  local  authority  may,  if  they  think  fit, 
n  such  certificate  as  is  in  this  section  men- 
ionedy  cause  to  be  taken  any  proceedings  in 
nj  superior  court  of  law  or  equity  against 
tkj  person  in  respect  of  the  matters  alleged 
A  sach  certificate.— (P.  H.,  s.  114.) 


—  The  object  of  training  is  to 
ender  the  system  capable  of  undergoing  some 
umsoal  feat  of  exertion,  and  to  increase  the 
lowers  of  endurance,  and  the  suppleness  and 
cUvity  of  the  limbs.  The  weight  of  the 
ody  is  reduced,  the  muscular  strength  is 
ixgmented,  and  all  superfluous  fat  and  water 
r«  removed.  In  the  words  of  a  modem 
rriter  on  this  subject,  "A  concordant  action 
a  established  between  the  heart  and  blood - 
wmmIs,  so  that  the  strong  action  of  the 
tesrt  during  exercise  is  met  by  a  more 
■svfeet  dilatation  of  the  vessels,  and  there 
B  no  blockage  of  the  flow  of  blood.  In 
l^e  lungs  the  blood  not  only  passes  more 
■''cely,  but  the  amount  of  oxygen  is  in- 
"^^ased,  and  the   gradual  improvement  in 


breathing-power  is  well  seen  when  horses  are 
watched  during  training.  This  reciprocal 
action  of  heart  and  blood-vessels  is  the  most 
important  point  in  training ;  the  nutrition  of 
nerves  and  muscular  fibres  improves  from 
constant  action,  and  the  abundant  supply  of 
food ;  the  tissue  changes  are  more  active,  and 
elimination,  especially  of  carbon,  increases. 
A  higher  condition  of  health  ensues,  and 
if  not  carried  to  excess,  '  training '  is  simply 
another  word  for  healthy  and  vigorous  liv- 


» 


mg. 

These  effects  are  brought  about  by  the 
combination  of  three  things  —  (1)  exercise, 
increasing  in  severity  with  the  strength  and 
endurance  of  the  man  in  training ;  (2)  food 
in  which  meat  predominates;  and  (3)  regu- 
larity in  the  hours  for  sleep,  meals,  and 
exercise. 

Exercise  and  regularity  of  life  in  inducing 
a  high  state  of  health,  require  no  comment, 
but  the  peculiar  diet  necessary  to  produce 
muscular  development  is  a  subject  of  great 
interestw^  It  appears  pretty  well  proved  that 
carnivorous  men  can  endure  great  fatigue  for 
a  short  time  better  than  herbivorous  men. 
For  example  :  **  When  the  Mokololo  go  on  a 
foray,  as  they  sometimes  do,  a  month  distant, 
many  of  the  subject  tribes  who  accompany 
them  being  grain  •  eaters  perish  from  sheer 
fatigue,  while  the  beef-eaters  scorn  the  idea  of 
ever  being  tired." — (Livingstone,  Zambesi.) 
And  again.  Sir  Francis  Head,  in  his  '*  Jour- 
neys across  the  Pampas,*'  1828,  p.  51,  says, 
'*  I  had  been  riding  for  three  or  four  months, 
and  had  lived  on  beef  and  water.  I  found 
myself  in  a  condition  which  I  can  only  describe 
by  saying  that  I  felt  no  exertion  would  kill 
me.  .  .  .  This  will  explain  the  immense  dis- 
tances which  people  in  South  America  are 
said  to  ride,  which  I  am  confident  could  only 
be  done  on  beef  and  water." 

Professor  Haughton,  while  agreeing  that 
meat  is  the  best  diet  when  we  are  called  upon 
to  exercise  sudden  bursts  of  muscular  labour 
continued  for  short  periods,  affirms  that  for 
long-continued  labour  it  is  not  so  valuable  as  a 
farinaceous  diet.  "  It  is,  however,  worthy  of 
remark  that  the  muscular  qualities  developed 
by  the  two  kinds  of  food  (flesh  and  farina- 
ceous) differ  considerably  from  each  other. 
The  hunted  deer  will  outrun  the  leopard  in  a 
fair  and  open  chase,  because  the  work  sup- 
plied to  its  muscles  by  the  vegetable  food  is 
capable  of  being  given  out  continuously  for  a 
long  period  of  time ;  but  in  a  sudden  rush  at 
a  near  distance,  the  leopard  will  infallibly 
overtake  the  deer,  because  its  flesh  food  stores 
up  in  the  blood  a  reserve  of  force  capable  of 
being  given  out  instantaneously  in  the  form 
of  exceedingly   rapid  muscular  action.    In 

2q 
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conformity  with  thiB  principle,  we  find  among 
ourselves  an  instinctive  preference  given  to 
farinaceous  and  fatty  foods,  or  to  nitrogenous 
foods,  according  as  our  occupations  require  a 
steady  long-continued  slow  labour,  or  the 
exercise  of  sudden  bursts  of  muscular  labour 
continued  for  short  periods.**— (Hadghton, 
Address  at  Oxford,  1868.) 

In  training,  the  diet  is  almost  exclusively 
meat,  bread,  and  beer.  Beef  and  mutton  are  the 
meats  usually  taken,  and  it  is  important  that 
these  be  not  overcooked.  It  is  not  necessary 
to  exclude  a//  the  fat.  Stale  bread,  potatoes, 
and  a  little  green  vegetable  are  allowed  in 
conjunction.  Pickles,  sauces,  &o.,  are  to  be 
prohibited,  and  sweets,  pastry,  and  made 
dishes  avoided.  Small  quantities  only  of 
fluids  should  be  taken,  and  these  sipped 
slowly  to  allow  of  absorption  and  thus  satisfy 
thirst,  without  introducing  a  surplus  amount 
into  the  stomach.  Beer,  light  wines,  tea, 
coffee,  cocoa,  barley-water,  and  toast-and- 
water  are  the  fluids  usually  recommended. 
Spirits  are  rigorously  excluded,  and  water 
alone  is  looked  upon  with  some  suspicion. 

The  following  are  a  few  of  the  dietaries  used 
in  training:— 

King,  in  training,  is  said  to  have  taken  for 
his  breakfast  two  lean  mutton  chops,  some- 
what underdone,  with  dry  toast  or  stale  bread, 
and  a  single  cup  of  tea  without  sagar ;  for 
dinner,  1  lb.  or  IJ  lb.  of  beef  or  mutton,  with 
toast  or  stale  bread,  and  very  little  i)otato 
or  other  vegetable,  and  half  a  pint  of  old  ale, 
or  a  glass  or  two  of  sherry ;  for  tea,  a  single 
cup  of  unsweetened  tea,  with  an  egg  and 
some  dry  toast;  and  for  supper,  half  a 
pint  of  oatmeal  porridge,  or  half  a  pint  of 
old  ale. 

"  The  effect  of  this,"  says  Letheby,  "  is  to 
produce  only  a  shortlived  state  of  effective- 
ness, for,  carried  a  little  beyond  the  appointed 
time,  it  leads  to  disease ;  and  even  after  such 
a  training  there  is  often,  as  in  the  case  of 
Heenan,  terrible  prostration  of  the  system, 
and  a  necessity  for  returning  immediately  to 
an  ordinary  diet." 

The  Oxford  System, 

A  Day's  Training  for  the  Summer  BaceM. — 
Rise  about  7  A.M.  A  short  walk  or  run. 
Breakfast  at  8*30,  of  meat  (beef  or  mutton, 
underdone),  bread  (the  crust  only  recom- 
mended), or  dry  toast,  and  tea  (as  little  as 
possible  recommended).  Dinner  at  2  P.M. ,  of 
meat  (much  the  same  as  for  breakfast),  bread 
and  no  vegetables  (a  rule,  however,  not  always 
adhered  to),  with  one  pint  of  beer.  About  6 
a  row  twice  over  the  course  on  the  river,  the 
speed  being  increased  with  the  strength  of  the 
crew.     Supper  at  8*30  or  9,  of  cold  meat  and 


bread,  with  perhaps  a  jelly  or  water-cresses, 
and  one  pint  of  beer.  Retire  to  bed  sboat 
10.      , 

A  Day's  Training  for  the  Winier  Baca— 
Rise  about  7 '30  a.m.  A  short  walk  or  nn. 
Breakfast  at  9,  as  for  the  summer  noes. 
Luncheon  about  1,  of  bread  or  a  sandwich, 
and  half  a  pint  of  beer.  About  2  row  twiee 
over  the  course.  Dinner  at  5,  of  meat,  si  for 
summer  races ;  bread,  Tegetables,  the  sum 
rule  as  for  the  summer  races ;  pudding  (rke) 
or  jelly,  and  half  a  pint  of  beer.  It  is  parti- 
cularly impressed  on  men  in  training  that  u 
little  liquid  as  possible  is  to  be  drunk— wsisr 
being  strictly  forbidden. 

The  Cambndge  SytUm, 

A  Day's  Training  for  the  Summer  Baea.— 
Rise  at  7  A.ir.  A  run  of  100  or  200  yards,  u 
fast  as  possible.  Breakfast  at  8*30,  of  meat 
(beef  or  mutton,  underdone),  dry  toast,  tea 
(two  cups,  or  towards  the  end  of  traininf  a 
cup  and  a  half  only),  and  water-CTessa  occa- 
sionally. Dinner  about  2,  of  meat  (beef  or 
mutton),  bread,  r^getables—potatoes,  gneoi— 
and  one  pint  of  beer  (some  colleges  havs  baked 
apples,  jellies,  or  rice-puddings).  Dessert, 
oranges,  biscuits,  or  figs,  with  two  glasses  of 
wine.  About  5*30  a  row  to  the  startim^-post 
and  back.  Supper  about  8*30  or  9,  of  oold 
meat,  bread,  vegetables  —  lettuce  or-vsier 
cresses  —  and  one  pint  of  beer.  Betire  to 
bed  at  10. 

A  Day's  Training  for  the  Winter  Baeet.- 
Rise  about  7  A.M.  Exercise  as  for  the  smnDer 
races.  Breakfast  at  8*30,  as  for  the  sammer 
races.  Luncheon  about  1,  of  a  little  eoU 
meat,  bread,  and  half  a  pint  of  beer,  or  a  Ibs* 
cuit  with  a  glass  of  sherry — perhaps  the  7<dk 
of  an  egg  in  the  sherry.  At  2  a  row  over  the 
course  and  back.  Dinner  about  5  or  6, 
as  for  the  summer  races.  Betire  to  bed 
about  10. 

Tramways— An  urban  sanitary  antboriiT 
may  construct  tramways  under  a  Board  d 
Trade  provisional  order,  or  the  authoritj  w»J 
purchase  tramways,  and  may  lease  and  tskt 
tolls  in  respect  of  tbe  same ;  but  the  anibo- 
rity  is  prohibited  from  working  them.— (33  * 
34  Vict.  c.  78,  8.  4,  6-16.  &c.) 

A  tramway  cannot  be  constructed  witbost 
the  consent  of  the  urban  sanitary  autboritj. 

The  working  of  tramways  is  regulated  bj 
bylaws,  which  require  the  sanction  of  tbe 
Board  of  Trade  {not  of  the  Loeal  Govenmai 
£oard).— (Ibid.,  s.  4,  46-48.) 

In  establishing  tramways  there  are  Tsn«i* 
restrictions  protecting  the  interests  of  msi 
gas,  water,  telegraph,  and  sewer  aatbontMS> 
(Ibid.,  8.  26-^3.) 
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The  expenses  are  to  be  borne  by  the  gene- 
I  rate;  the  money  may,  however,  be  bor- 
wed  (with  consent  of  the  Board  of  Trade) 
a  limUar  manner  to  other  sanitary  funds. 
(Ibid.,  8.  20,  Schedule  A.) 

TrmxuipQaptm—See  Hospitals;  Htoi^e, 

iTAL,  &0. 

Ttn^s,  Trapping— A  trap,  in  a  sanitary 
use,  is  an  apparatus  affixed  to  the  inlets  of 
sins  or  sewers,  so  constructed  as  to  prevent 
rer  gas  from  escaping  into  the  air,  but  at 
e  same  time  without  impeding  or  obstruct- 
^  the  flow  of  liquids. 

All  sewers  and  drains  (save  and  except 
ose  on  the  Liemur  principle)  require  to  be 
operly  trapped  and  ventilated.  The  forms 
traps  in  use  are  legion,  but  they  are  all  on 
nilar  principles,  and  may  be  arranged  into 
o  classes — (1)  those  that  interpose  a  body  of 
iter — an  hydraulic  seal  between  the  atmo- 
here  and  the  sewer ;  (2)  those  that  interpose 
lolid  body,  such  as  a  sheet  of  metal  affixed 
some  mechanical  arrangement. 
The  traps  of  the  first  class  are  usually 
tomatio ;  the  common  siphon  trap  as  affixed 

to  a   sink   may  be 
WK  jnkP.  ^^^  ^  ^  Ulustra- 


g^M9  tion  (see  fig.  121).  It 

*n|^/    ^^^^    is    evident    that    a 

■  ^V  .^^^^E^  layer  of  water  will 

\rm^0^^^^^^  remain  in  the  bend 

^H|^^r  and  prevent  the  gases 

escaping;    but  very 
Fig.  121.  jj^j.jg  knowledge  of 

B  laws  of  fluids  and  gases  is  required  to  see 
at  such  an  arrangement  must,  from  time  to 
ae,  get  out  of  order;  for  if,  on  the  one  hand, 
s  pipe  runs  full,  the  whole  of  the  water  will 

(sucked  by  a  siphon  action  out  of  the  trap  ; 
d  if,  on  the  other  hand,  a  large  quantity 

gas  is  suddenly  evolved  in  the  drain  or 
rer,  or  a  slight  elevation  of  temperature 
Ees  place  from  the  admission  of  hot  liquids, 
»  water  is  very  likely  to  be  driven  out 

the  trap.  Both  these  objections  may, 
irever,  to  a  very  considerable  extent  be 
riated  by  inserting  ventilating-pipes  adja- 
it  to  important  traps,  or  in  the  traps  them- 


Pew  traps  will  answer  for  all  purposes ;  for 
unple,  those  for  drains  carrying  surface- 
ter,  &c,  from  roads,  especially  in  hilly  dis- 
eta,  where  in  heavy  rains  an  enormous 
antity  of  ddbris  is  carried  down,  require  to 
ve  in  connection  with  them  large  sludge- 
ces,  and  arrangements  to  prevent  the  pipes 
og  silted  np.  The  traps  for  kitchens,  sinks, 
1  yards  should  for  the  most  part  be  so 
latmcted  as  to  be  easily  examined  and 


cleaned,  for  the  proverbial  carelessness  of 
domestics  frequently  renders  the  best  me- 
chanism useless  by  stuffing  it  with  solid 
refuse. 

As  the  number  of  patents  taken  out  for 
traps  yearly  is  very  large,  an  account  of  the 
different  forms  would  far  exceed  the  limits 
of  this  work ;  but  as  an  example  of  an  efficient 
hydraulic  trap,  Dean's  patent  drain  trap, 
manufactured  by  Mr.  J.  C.  Edwards  of 
Buabon,  may  be  selected.  It  is  made  in  a 
variety  of  forms — circular,  square,  and  rec- 
tangular— and  either  double  or  single. 


Fig.  122. 
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Fig.  123. 

Figs.  122  and  123  show  a  section  of  a  single 
and  double  trap.  The  double  trap  is  generally 
used  to  trap  externally  sink  or  other  house 
drains  (except  water-closet  soil-pipes),  and 
the  single  trap  is  for  yard  gulleys,  cottage 
drains,  &c.  Many  engineers,  however,  prefer 
the  single  trap  for  house  drains,  the  trap  being 
placed  just  outside  the  outer  wall,  and  the 
sink  or  waste  pipe  discharging  on  to  the  top 
of  grating.  If,  as  is  often  the  case,  venti- 
lation is  necessary,  the  pipe  next  the  out- 
let should  be  a  junction,  and  a  ventilating- 
pipe  should  be  led  therefrom  to  a  suitable 
place. 

It  is  made  in  two  parts,  the  outer  made 
of  stoneware,  and  the  inner  a  movable 
cast-iron  receptacle  B  B,  fitting  into  the 
bottom  of  the  same,  the  configuration  and 
construction  being  such  that  all  solid  matter 
must  rest  in  the  receptacle,  which  can  be 
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ouily  uid  leadUj  removed,  emptied,  uid 
daanied.  O  H  txt  two  dip>,  uid  form  * 
double  trop  ;  for  it  b;  &D.r  great  prenore '  the 
newer  giu  ihould  force  uodor  the  dip  O,  H 
wDoId  immsdiBtelj'  rlie  to  the  lurface,  ao  thtit 
it  coald  Dot  force  under  tlie  leol  H  and  ester 
tbe  hoiue.     Theee  traps  are  now  ver7  eiten- 

A«  nn  example  of  a  trap  on  s  mechanical 
principle,  and  certaiiilr  one  of  the  belt  yet 
invanted,  Bonner's  patent  drain  tmp  ma 
dMcribed  (kc  fig.  \2i). 

Ths  trap  coniista  of  a  amall  ur-tight  chamber 
A  of  cait  iron,  or  other  material,  fitted  with  a 
4onchiiiIetpipeB,wliicbprajeot*ie>enJinehaB 
into  iti  interior  ;  the  lower  end  of  thii  inlet, 
•urrounded  bjan  indiambber  buid,  aprung  on 
and  alightl^  projecting  beTond  tha  end  of  the 


!}  TBA 

pipe,  ia  cloasd  and  made  aii-tight  bj  a  aifta 
cop  C,  of  paculiar  form,  being  preaied  up  ta  il 
bj  a  luitable  wtigU  D  moiuitcd  npon  a  Ins 
falcntmed  on  an  air-tight  centre,  and  tii>- 
ing  ita  outer  end  hvai  npwmrdi  at  a  ri^t 
angle.  The  wnjjAt  ia  auipended  bf  a  link  on 
the  railed  end  of  the  lever,  and  ii  u  anugnl 
that  when  the  pin  ii  in  the  act  of  tiltiii£  C, 
the  centra  of  gravitv  of  tht  letigU  D*  ii  bnnghl 
nearer  the  fulcrum,  thai  reducing  the  load 
and  allowing  the  pan  C  to  remain  tilKd, 
without  at  inj  time  aneealiDg  tbe  trap,  till  il 
is  thoroughlf  fluahed.  yet  retaining  tnffidnt 
power  to  completoly  cloae  the  trap  agaii  iftH 
fluibing.  A,  leiiea  of  holei  in  the  raiHl  otd 
of  tbe  lever  permiti  of  a  proper  adjnitBiail  d 
the  Ktight,  and  a  bend  in  tha  loil-pipe,  Jon 
aboTO  the  trap,  breaks  ths  ton*  U  Uie  ma 


reaching  tbe  latter  from  above.  The  lower 
part  of  tbe  chamber  E  ii  farmed  with  alopiag 
lidei,  terminatiog  in  an  outlet  in  connection 
with  the  drain. 

Before  fiutking,  the  cap  when  full  weighi 
or«r  15  Ibi.,  while  the  utmoat  weight  oppoaed 
to  it  on  the  lever  is  lett  than  15  lbs. 

After  Jtuiliing,  tbe  cup  and  clean  water  left 
in  it  weigh  undrr  7  Iba,  while  the  weight  on 
the  lever  after  dashing  ia  tn-er  7  Iba 

The  column  of  water  in  tbe  loil-pipe  B  can- 
not  rise  more  than  J2  inches  above  th«  chambtr, 
but  tbe  weight  oa  the  end  of  the  lever  is  suffi- 
cient to  maintain  in  tfie  loil-pipe  a  permanent 
column  of  several  incbea  of  freah  overflow 
water,  beiidea  the  clean  water  lett  in  the 
bottom  of  the  cup  after  each  thorough  fiuab- 


ing,  till  the  closet  ia  again  nssd  snd  iti  «"■ 
tenti  are  dinbai^ed  into  the  drain,  ■ba  i^' 
copper  pan  filling  again  is  again  tilud  (^ 
remains  down  aufflcientlj  long  to  aduil  (^ 
a  thoroagh  flashing  {bat  at  ns  ftsK  on-- 
ing  the  end  of  lAt  inltt  pipt,  oj  kH  it  Kn 
fnm  the  dolUd  Una  in  Jiffare  1^  rl"' 
ihowt  tite  pan  ia  Ut  tilted  potUM.  •A" 
which  the  trap  is  brought  hack  bj  ll*  "■' 
tioD  of  the  weighted  lever  to  iu  sotnil 
poiition,  when,  lieaidei  tbe  air-lijbi  ^'^'" 
thai  formed,  there  is  a  water  anl  '•  ' 
inches  in  the  enp,  and  aeveral  iiK^  ''- 
tbe  eoil-pipe. 

Thii  ia  a  most  advantag«oai  ten  ''  '"^ 
tor  all  low-lying  diitricta,  when  ''"'*  ' 
danger,  in  time*  of  iood  «r  high  n«t. ' 
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I  diajni  ratnnuDg  their  d 


I  anuu  retunuug  lueir  ooiueatB  into  ths  I  beloir  tha  tnp,  the  mora  tightl7  U  Uio  Copper 
■emcnti,  u  the  grettei  the  prouora  of  the  pui  oloied  ■giimt  the  end  of  tha  Kdl-pip* 
omiiig  MVigg  matter  tovudi  the  ohtmber  I  inlet,  lo  that  no  Bood-wtter,  *emge,  or  wwer 


I  can  ponibly  be  forced  put  i(  into  the  hue-  i  rieir,  in  the  event  ol  any  foreiga  nbetarrce 
iDt  or  any  other  part  of  the  home.  |  eaaijng  a  itoppage,  it  oaa  be  readily  remedied 

rhe  onter  end  cf  tlM  lerer  being  eipoeed  to  |  by  a  domeetic. 


WbcD  (h«  cup  ralvs  u  in  tlia  potition  it 
take*  while  flaihing,  ths  opeaing  ■■  ineteued 
from  tha  diuneler  dI  the  inlet  pipe  ebore  It 
to  12  inchet. 

Hr.  Banner  he*  eleo  deriitd  a  Ter;  ingeni- 
one  appantui  tor  dieinfeotiTig  a  trap  [tte  fig. 
125).  A  ii  a  Elau  vua  holding  1)  i<alloii  of 
a dUinfectanC  fluid;  thisii,  in  tact,  the  reier- 
Toir.  The  hollow  tube  B  is  Sied  to  a  lead 
Tklre  C,  which  hu  dtao  of  indiembher  D 
ettacbed  to  it  above  and  below  ;  E  E  are  open- 
ings into  and  out  of  the  unall  chamber  A', 
which  admit  oE  ita  filling  or  empt  jing  ai  the 
indiarubber  diiei  reat  upon  the  lower,  or  are 
held  up  to  the  upper,  aide  of  the  amall  chain- 
ber  A' ;  F  is  an  air-bole,  and  G  in  the  outlet 
pipe  through  which  the  regulated  charge  of 
disinfectant  passea  to  the  Dtrap,  on  thsTalve 
being  raised  bj  the  action  of  the  lever  spring 
filed  on  the  bracket  abore  the  vaie  A. 

It  iaobTioni  that  with  thevalTe  in  the  posi- 
tion represented,  tbe  chamber  A'  is  full  of 
fluid;  but  upon  rauing  the  valie,  the  apper 
disci  D  D  are  closely  applied  to  tbe  openings 
from  the  rsBerroir,  but  leaving  the  lower 
openings  E  E  open,  the  ocnteuta  of  the  cham- 
ber A'  are  diicliarged  into  the  trap. 

But  whether  the  fonni  of  trJ]^>  described 
are  need  or  not,  this  is  certain,  ibat  the  com- 
mon bell  trap  is,  under  the  most  faTonrabU 
conditions,  extremely  inefficient ;  that  with 
the  oommon  dpbon  traps  Tentilation  of  tlie 
traps,  asweUaadiBinfectioa  from  time  to  time, 
is  as  ■  rale  neceasar;,  and  that  all  require 
occasional  supervision.     See  SeweR. 

Tratm—SetPxiiALTUB,  FLANTATioira. 

miohln*   Sxrirali*  — A   minute   n 
worm,  enclosed  in  a  more  or  less  transparent 
capsule,  that  has  been  found  as  a  paraaito 
the  Duscnkr  sfstem  of  man 


Fig  ISd. 


The  following  is  Dr  Cobbold's  deacriptia 
of  the  para«t«  : — 
L  Tbe  TrtAlita  ipiralit  In 


separate  mascalai  bcodlfa,  and  bi 

fDuneen  dajs,  acqaire  the  tLse  and  orgaaiwDH  ' 

the  we[l-kDon  Tridiiiia  tptnlu. 

9.  Soon  after  tbe  iDlnuioB  of  tke  fUHf  -' 
Ultuttd  iDaioaUr  Bbr*  lM<s  tts  wjfiuIinBBi 
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Ub  collapse  into  a  finely  granular  tubitance, 
e  moacolar  corpuscles  change   into  oval 
cells. 

i  infested  muscular  bundle  retains  its  ori- 
lathlng  up  to  the  time  of  the  complete 
ent  of  the  young  trichinsD,  but  afterwards 
emma  thickens,  and  begins  to  shriTel  at 
miUes. 

>  spot  inhabited  bj  the  roUed-up  parasites 
ted  into  a  spindle-shaped  widening,  and 
is  space,  under  the  thickened  sarcolemma, 
ition  of  the  well-known  lemon-shaped  or 
cysts  commences  bj  a  periphio  hardening 
flcation.  One  cyst  may  hare  from  one  to 
:hlns9. 

•  migration  and  development  of  the  em- 
;o  take  place  after  the  transportation  of 
Aed  trichina  into  the  intestines  of  a  new 

B  further  development  of  the  muscle  trichina 
lally- nature  animals  is  altogether  inde- 
»f  the  formation  of  the  calcareous  shell,  and 

soon  as  the  former  have  reached  their  com- 
The  male  and  female  individuals  are  already 
tble  as  sexually  distinct  in  their  larval  state. 
M ;  an  Introduction  to  the  Study  of  Hel- 
gy,  with  Reference  more  particularly  to  the 

Parasites  of  Man,  by  J.  Spencer  Cobbold, 
R.8.    London,  1854.) 

'  aa  it  ii  at  present  known,  the  disease 
>t  attack  sheep,  oxen,  or  hones. 
Dg  to  Yirchow  and  Zenker,  the  most 
ble  organism  for  the  developipent  of 
is  the  human. 

I  meat  affected  by  this  parasite  is 
ato  the  human  stomach,  a  period  of 
six  days  elapses  without  symptoms; 
hat  period  the  worms  have  multiplied 
•usly.  They  become  free,  leave  their 
I,  and  produce  young,  which  migrate 
the  intestines  into  the  muscles, 
serious  results  have  followed  the  in- 
of  meat  affected  with  trichinae.  In 
it  of  103  persons  who  ate  sausages 
an  affected  pig,  at  Hettstadt,  no  less 
died  from  trichinosis  (British  Medical 
,  January  16,  1864,  p.  75),  and  several 
instances  are  on  record.  The  symp- 
)  often  strikingly  like  those  produced 
ritant  poison — such  as  loss  of  appetite, 
,  pain,  general  weakness  of  limbs, 
a,  swellings  of  the  eyelids,  profuse 
,tion,  and  very  frequently  peritonitis. 
I  no  known  method  of  treatment  likely 
any  service. 

irching  for  trichin»  by  the  microscope 
dinous  extremities  of  muscles  should 
cted,  as  there  the  cysts  are  roost 
us.  A  small  portion  of  the  muscle  is 
by  a  pair  of  scissors,  and  teased  into 
by  needles,  thus  freeing  the  cysts, 
hould  then  be  treated  with  a  drop  of 
ilorio  acid,  which  will  dissolve  the  lime 
ke  the  cyit  transparent. 


Another  way  is  to  put  the  suspected  flesh 
into  a  watch  -  glass  and  digest  it  in  a  liquid 
composed  of  one  part  of  liquor  potassse  to 
eight  of  water;  the  muscles  become  decom- 
posed, and  the  capsules,  from  being  unaffected, 
are  seen  as  minute  white  specks. 

Trioooephalus  Dispar— This  is  a  round 
worm  (first  mentioned  by  Morgagni)  that  has 
been  found  in  the  hunum  intestines.  Its  an- 
terior extremity  is  narrow  and  hair-like,  and 
is  buried  in  the  mucous  membrane  of  the  in- 
testine, while  the  remainder  of  the  body  moves 
freely  in  the  cavity.  The  manner  of  its  intro- 
duction is  unknown. 

Tiip« — Tripe  consists  of  the  paunch  or 
first  portion  of  the  ruminant  stomach  of  the 
ox.  It  is  easily  digestible,  except  when  very 
fat. 

CompotUUm  of  Tripe  (Lcfhebt). 

Nitrogenous  matter ....  13-2 

Fat 16-4 

Saline  matter 2-4 

Water 68-0 

1000 

IMpe-Boiler— &e  Tbades,  Offensive. 

Titmt— There  are  several  varieties— ^SKo/mo 
furio (Linn.),  S,  erioz,  8.  feroZf  S.  iruUa,  All 
these  varieties  are  in  their  finest  condition 
from  the  end  of  May  to  late  in  September. 
The  trout  contains  about  6  per  cent,  of  fat. 
It  should  be  cooked  as  soon  after  it  is  caught 
as  is  practicable. 

Turbot— The  Bhomhut  maximus  (Cuvier). 
Except  the  halibut,  this  is  the  largest  of  our 
flat  fish.  The  following  is  its  composition  : 
Nitrogenous  matter,  181  per  cent. ;  fat,  2 '9 
per  cent. ;  saline  matter,  1*0  per  cent. ;  and 
water,  78  per  cent.  The  Dutch  turbot  is 
usually  considered  the  finest. 

Turmerio  (Curcuma)  — The  rhizome  of 
Curcuma  tinctoria.  Two  species  are  known 
in  commerce,  the  round  and  the  long;  the 
first  is  yellow  without,  compact  and  yellowish 
brown  within;  the  second  is  of  a  grejrish 
colour  externally,  compact  and  reddish  brown 
within.  The  following  is  an  analysis  of  an 
average  sample  of  C,  tonga : — 

Water 14-S49 

Curcumin llOOO 

Turmeric 12  076 

Volatile  oU lOOO 

Gum    : 8118 

Starch 8-627 

Extractive 8  388 

Woody  fibre 46-648 

Ash  included  in  above  weights    .  [5*463] 
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The  stractare  of  tarmeric  is  very  charac- 
teriitic ;  the  microscope  shows  a  cellular  tissue 
oontaining  large  loose  yellow  cells,  with  here 
and  there  small  but  very  distinct  starch 
granules,  similar  in  shape  and  size  to  those 
in  curcuma  arrowroot,  and  some  woody  fibre 
and  dotted  ducts.  The  yellow  granular  cells 
can  readily  be  identified  wherever  they  occur. 

Turmeric  is  used  very  extensively  as  an 
adulterant  and  as  a  colouring  agent.  When 
ground  it  has  not  unfrequently  been  found  to 
be  itself  adulterated  with  yellow  ochre,  car- 
bonate of  soda,  and  potash.  A  careful  micro- 
scopical examination  of  the  powder  and  a 
determination  of  the  ash  will  easily  detect 
any  foreign  admixture. 

Turnip  {Brassica  Ifapni,  Lindley)— This 
vegetable  is  too  well  known  to  require  any  de- 
scription here.  The  following  table  showing 
its  composition  illustrates  its  nutritive  value, 
which  is  low.  Turnips  require  to  be  well 
cooked  to  be  rendered  easy  of  digestion. 

Compoiition  ^/Turnipt  (Lkthkbt). 

Nitrogenoos  matter   .  rs 

Starch 61 

Pupar 21 

Salt 0-6 

Water 010 


100-0 


Tarpeniiaey  Oil  of  (CioHie.  Spodfie 
gravity  of  liquid,  '864  ;  of  vapour,  4*76 ;  n- 
lative  weight,  68;  boiling-point,  320*== 
160*  C.)  —  An  oleo-resin  flowing  from  the 
trunk  of  various  species  of  pine.  The  am- 
num  tvrpentine  is  obtained  from  the  Pinia 
ctbies,  Venice  turpentii^  from  the  Lariz 
Europoea,  and  the  Chian  twrpetume  is  derirsd 
from  the  PUtacia  LentiaeuM, 

Commercial  oil  of  turpentine  eonsbts  of  a 
great  variety  of  isomeric  hydrocarbons  whidi 
act  differently  on  polarised  ligkt.  They  hare 
been  very  carefully  studied  by  Deville  and 
Berthelot  (Ann.  de  Chimie,  IL  Ixxv.  37,  sad 
IIL  xxviL  and  xxix. )  in  their  chemical  aspecti, 
and  would  well  repay  investigation  as  to  their 
disinfectant  powers. 

All  the  varieties  of  turpeatine  prsanve 
organic  structures  from  decay,  and  are  ttoe- 
fore  antiseptic ;  but  there  bsve  been  few  in- 
vestigations as  to  the  useful  hygienic  proptr* 
ties  which  they  may  poesess.    See  Tksebdil 

Typh^d  T9ynr—Su  Eever,  Ttphoid. 

Typho-Rnbeoloid — A  term  med  by 
Boupell  in  1831  to  denote  what  we  call 
typhus,  in  the  belief  that  it  was  a  nev 
disease.    See  Feyeb,  Ttfhts. 

Typhns  Twmt-Ste  Fkvib,  TrTHua. 
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mtramarine— This  pigment  is  obtained 
from  the  blue  mineral  azure  stone,  lazulUe  or 
lapie  lazuli,  the  finest  specimens  of  which 
are  brought  from  China,  Persia,  and  Great 
Bucharia.  It  is  employed  for  the  purpose  of 
colouring  confectionery.  The  ash  of  sugar 
articles  so  coloured  is  of  a  bright  blue  tint, 
and  the  colour  is  fixed  in  the  fire.  This 
colour  being  somewhat  expensive,  a  substitute 
is  sometimes  used,  called  Oerman  or  French 
ultramarine  ;  this  consists  of  a  double  silicate 
of  alumina  and  soda,  with  sulphuret  of  soda. 
See  Confectionery. 

XTmber— Employed  for  the  purpose  of 
colouring  sugar,  confectionery,  &c.  It  con- 
tains iron,  and  may  be  distinguished  by  test- 
ing for  this  metal.  See  Confectionert, 
Iron,  &c. 

XTnion,  Poot-Zaw— A  union  is  a  group 
or  collection  of  parishes.    They  were  formed. 


in  the  first  place,  by  assistant  oommisnoBert 
The  principles  guiding  their  selectioa  w«i« 
that  the  area  should  not  be  inoo&Teniend.r 
great,  and  that  the  population  of  the  parisbei 
should  be  extensive  enough  to  warrant  tb 
formation  of  a  union.  Local  Acts  bad  ab» 
to  be  taken  into  account ;  and  where  theii 
local  Acts  were  in  force,  the  consent  of  oer 
tain  persons  had  to  be  obtained. 

From  this  and  other  causes,  there  was  oftn 
want  of  coincidence  in  area  with  the  conntr: 
and  in  some  cases,  where  a  town  wu  lor* 
rounded  by  a  country  district,  the  tovn  ▼«> 
placed  in  one  union  and  the  oounUy  distiict 
in  another,  although  the  latter  formed  a 
circle  or  half  circle  round  the  town. 

It  is  of  the  greatest  importance  for  saidtiiT 
purposes  that  one  area  should  be  available  for 
registration,  sanitary  and  poor-law  admiai** 
tration ;  and  as  the  union  appears  to  bar* 
been  akeady  taken  as  the  sanitary  unit  ia 
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country-plaoef,  and  answers  fairly,  it  would 
be  still  more  useful  if  the  areas  were  made  to 
coincide  with  the  counties.* 

Poor-law  unions  are,  with  certain  exceptions, 
rural  sanitary  districts,  and  one  or  more  may, 
by  permission  of  the  Local  Government  Board, 
combine  together  for  sanitary  purposes.  The 
Local  Oovemment  Board  has  also  the  power 
to  compel  combination.  See  Sanitary  Dis- 
tricts, &c. 

UiiMUi  Sanitary  Authorities  —  Se^ 

Sakitabt  Authorities. 


urinal  should  be  fitted  up  in 
all  water-closets,  otherwise  the  closet  pan  is 
nsed  for  the  purpose,  and  the  taje  underneath 
becomes  filled  up  with  an  objectionable  and 
foul-smelling  liquid. 

Fig.  128  represents  the  best  form  of  urinal ; 
it  is  fitted  up  with  a  trap  underneath,  which 
can,  when  it  Iei  considered  desirable,  be  ven- 


Any  urban  authority  may  provide  and  main- 
tain pu6^tc  urinaU. — (P.  H.,  s.  39.) 

XTrine — The  urine  appears  in  all  animals 
to  form  the  principal  outlet  for  the  nitrogen 
of  the  effete  azotised  tissues  of  the  system, 
though  the  compounds  in  which  it  is  eicreted 
vary  with  the  kind  of  animaL  Urine  has  a 
peculiar  odour,  and  a  saline  bitter  taste.  Its 
specific  gravity  varies  with  the  diet  and  state 
of  health  of  the  individual,  but  it  usually 
averages  about  1*020.  The  amount  of  urine 
voided  in  the  four  -  and  -  twenty  hours  also 
varies,  but  on  an  average  it  may  be  estimated 
in  the  adult  at  from  40  to  50  ozs.  Urine, 
when  left  to  itself,  speedily  begins  to  undergo 
change.  In  most  cases  it  first  exhibits  an 
increase  of  acidity,  and  after  standing  a  few 
days  it  begins  to  putrefy,  and  acquires  a  power- 
fully alkaline  reaction  and  an  ammoniacal 
odour,  due  to  the  conversion  of  the  urea  into 
ammonium  carbonate.  Urine  will  keep  good 
longer  in  a  clean  smooth  vessel  than  in  one  with 
rough  sides,  and  longer  still  if  protected  from 
the  influence  of  the  atmosphere.  The  follow- 
ing table  shows  the  composition  of  an  average 
sample  of  healthy  human  urine : — 


rPIg.  128.       ' 

iilated  by  a  pipe  leading  outside,  and  is  in- 
tended to  be  fixed  above  a  treadle  plate,  which 
when  stood  upon  provides  a  rush  of  water 
into  the  basin  from  the  pipe  at  the  top,  the 
flushing  supply  ceasing  when  the  weight  of  the 
foot  is  removed.  A  disinfecting  apparatus 
can  be  applied  here  similar  to  that  which  will 
be  foand  described  under  the  head  of  Traps 
and  Wateb-Closets.  These  urinals  should 
be  constructed  of  glazed  ware,  and  are  best 
when  the  basin  and  trap  form  one  piece  of 
earthenware.  Public  urinals  should  be  lined 
with  glazed  stoneware  tiles,  or  composed  of 
enamelledslabsof  smooth  slate.  An  arrange- 
ment allowing  a  small  quantity  of  water  to 
trickle  down  them  constantly  will  keep 
-them  perfectly  clean  and  inodorous.  The  old 
stone  latrine  is  to  be  condemned,  and  en- 
amelled iron  does  not  always  answer  welL 


•  The  Act  of  1844  gave  sbsolate  power  to  the  then 
Poor-Law  Board  to  separate  and  to  add  parishes  to 
unions,  so  that  unions  orerlappinp  county  boundaries 
Slight  gradniUly  and  cautiously  be  revised  and  re- 
4isUibaUd. 


Composition  of  Urine  (MiLLxa). 

Specific  gravity,  1-020. 

InlOOFMts 

Water 

950  80 

ofSulid 
Matter. 

/Urea 

14-28 

83-00 

Organic    |  Uric  acid     . 

0-87 

0-86 

«Ni 

matters,  -l  Alcoholic  extract 

12  53 

29  03 

CO 

2979.        Watery  extract   . 

2-50 

5-8') 

■n> 

vYcsical  mucus    . 

016 

0  87 

e 

f  Sodic  chloride 

7-22 

10  73 

-/ 

Phosphoric  anhydrid 

e212 

491 

^^ 

Fixed 

Sulphuric  anhydride 

1-70 

3-94 

a 

salts.     H 

Lime    . 

0-21 

0-49 

13  36 

Magnesia    . 

0  12 

0^ 

s 

Potash 

1-93 

4-47 

OQ 

i^Soda    . 

0  09 

0-12 

\ 

99908 

10000 

The  amount  of  urine  secreted,  as  already 
noticed,  is  greatly  influenced  by  the  nature  of 
the  food;  a  meat  diet  largely  increases  the 
quantity.  The  amount  of  urea  is  also  aug- 
mented, and  there  is  an  increase  in  the  sul- 
phates and  phosphates.  Under  the  influence 
of  animal  food  its  reaction  becomes  strongly 
acid,  whilst  a  vegetable  diet  renders  it 
alkaline. 

It  is  probable,  though  we  have  no  very 
satisfactory  evidence  on  the  point,  that  urine 
may  be  a  carrier  of  infection ;  hence  the  im- 
portance of  disinfecting,  as  soon  as  possible, 
the  urine  voided  by  patients  suffering  from 
any  infectious  disease.  In  cases  of  suspected 
poiBoning,  the  urine  as  well  as  the  stomach 
should  be  sent  to  the  analyst,  since  many 
poisons  make  their  appearance  in  that  fluid. 
See  ExcBiETA. 
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Vaooiiiaikm— Vaccination  it  the  implant- 
ing or  inserting,  hj  meant  of  one  or  more 
pnnctnrei,  the  lymph  originally  derived  from 
cowpox  pustules  into  the  human  hody,  where- 
by a  mild  and  tractable  disease  is  induced, 
attended  by  pustules  on  the  inoculated  part 
and  sometimes  elsewhere,  and  whereby  the 
raccinated  individual  is  to  a  considerable 
degree  protected  from  smallpox. 

History,— Ywcdn%tiou.  was  diseorered  by 
Dr.  Jenner,  who  made  his  first  experi- 
ment in  1792,  and  publithed  his  results 
in  1798.  The  train  of  thought  which  led  to 
the  discovery  was  suggested  by  the  popular 
belief  in  Gloucestershire,  Jenner*8  native 
county,  that  oowpox  was  a  prophylactic 
against  smallpox.  The  real  date  of  the  intro- 
duction of  vaccination  in  England  may  be 
said  to  be  1796.  In  1802  it  had  made  such 
progress  in  public  estimation  that  a  Parlia- 
mentary grant  was  bestowed  upon  Jenner, 
followed  by  a  second  in  1807,  amounting  in 
aU  to  £30,000. 

The  results  of  vaccination  immediately  after 


its  introduction  were  exiraordinaiy.  In  tbe 
ten  years  ending  1799,  the  deaths  by  noall- 
pox  in  London  were  ^,863  to  the  milluD. 
In  the  ten  years  ending  1819,  a  vacdnitiog 
decade,  they  were  8045  to  the  million ;  isd 
in  the  ten  years  ending  1849,  they  were  itill 
further  reduced  to  479&  So  thai  vaednatkn 
might  fairly  claim  to  have  reduced  tbe  ntor- 
tality  from  about  23,000  to  5000  in  fifty  yeaii 
Some  remarkable  figures  relative  to  thii 
point  will  be  found  in  article  Smallpox.  We 
have,  however,  notwithstanding  the  soppoied 
constant  practice  of  vaccination,  recently  ex- 
perienced (1870  -.71)  a  serious  epidemic  of 
smallpox.  The  inevitable  conclusion  demon- 
strated by  this  is  that  vaccination,  in  |K»st 
of  fact,  ii  imperfectly  carried  out  in  the  fint 
instance,  and  that,  moreover,  revacciDstion  is 
absolutely  neglected,  except  under  the  indo- 
enoe  of  panic.  Nevertheless,  the  follovisg 
figures  of  mortality  in  a  smallpox  hoipital 
amply  show  that  if  vaednation  does  Qot 
entirely  procure  immunity  from  tiie  dueve. 
it  greatly  diminishes  the  mortality:— 


Mortality. 


General  . 

Unvaccinated 

Vaccinated 


1863. 

1864. 

1865. 

1866. 

J867. 

•  1 
1868. 

17-0 
48-0 
12-0 

12-9 
360 

8-7 

13-0 

380 

7-4 

13-0 

357 

7-3 

12-66 

36-80 

8-29 

lit) 

34-0 

6-2 

ISTO. 

15-4 

38-5 

7-9 


The  objections  of  anti-vaccinators  are  mainly 
two — 

1.  That  vaccination  really  does  not  protect 
from  smallpox,  because  so  many  vaccinated 
persons  suffer  out  of  proportion  to  the  un- 
vaccinated. To  this  the  reply  is,  that  the 
vaccinated  now  form  the  great  bulk  of  the 
community.  In  the  early  days  of  vaccina- 
tion, the  vaccinated  constituted  a  small  por- 
tion of  the  community,  and  people  seeing  the 
charmed  life,  as  it  were,  of  those  who  had 
subjected  themselves  to  the  operation,  wero 
forcibly  struck  by  its  efficacy ;  whereas  now, 
the  memory  of  smallpox  ravages  having, 
until  recently,  almost  died  away,  it  is  the 
exceptions  which  attract  attention. 

2.  The  second  objection  is,  that  vaccination 
produces  ill-health,  and  may  implant  other 
diseases,  such  as  syphilis. 

Thero  cannot  be  a  doubt  that  among  the 
millions  who  have  been  vaccinated,  both  these 
accidents  may  have  occurred ;  but  they  are  so 
raro  as  to  be  no  argument  against  the  actual 
saving  of  life,  protection  from  disfigurement, 


and  preserving  of  aight  and  hearing,  ▼liin 
this  inestimable  boon  to  mankind  hai  afford 
The  OpenUion.— The   operation  iisdf,  « 
practised,  consists  in  taking  on  the  poiBt  d  i 
lancet  or  other  instrument  a  small  drop  of  tix 
colourless  fluid  or  lymph  which  exudes  fr«i 
a  vaccine  pustule  ux>on  being  pricked,  w 
inserting  it  in  four  or  more  places  in  theiWi 
covering  the  insertion  of  the  deltoid  mw^ 
Thero  aro,  however,  endless  varieties  ia  *• 
operation.    Some  insert  the  point  of  the  a* 
f  ected  lancet  obliquely  under  the  skin ;  c^ 
take  the  matter  on  little  bone  or  ivory  poiA 
and  after  making  the  puncture,  insert  v 
pointSt  thero  leaving  them  for  a  few  secos*? 
others  deposit  a  drop  of  the  matter  ob  v» 
skin,  and  then  scratch  it  in  with  the  poiit^ 
a  lancet ;  and  some,  indeed,  do  not  v*  * 
cutting  instrument  at  all,  but  slightly  rm^ 
the  skin,  and  then  apply  the  vacriae  to  ts* 
raw  surface.     Good  results  are  obtsisii  kJ 
all  the  above  processes,  with  the  exeepto*'* 
the  last.    Each  oi>erator  uses  that  in  *^ 
by  practice  he  ii  moat  skilled. 
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B  taken  from  the  human  subject 
ith  day.  Jenner  recommended 
e  day  on  which  the  lymph  is 
it  less  plentiful.  It  is  possible, 
ihe  matter  on  the  sixth  day  is 
re,  and  that  a  reform  is  needed 

.t  a  district  should  be  vaccinated 
is  absolutely  necessary  that  the 
ould  be  carried  out  from  "  arm 
hat  vaccine  preserved  on  points, 
bould  only  be  used  on  emer- 

of  vaccine  pocks  is  all-important 
well-formed  separate  pocks  on 
aential  for  adequate  protection. 
»nstructed  the  following  table, 
DO  cases  of  smallpox  contracted 
on: — 

ILLPOX  classified  according  to 
iNATioN  Mabes  or  Cicatrices 
iach  Patient  respectively. 


Number  of  Dentha 

per  cent,  lii  Mch 

CUuu  raspectiTely. 

hare  been  vaccinated, 
ving  DO  cicatrix     . 

211 

ne  vaccine  cicatrix 

n 

•TO  vaccine  cicatrices     . 

^h 

liree  vaccine  cicatrices  . 

u 

four   or    more    vaccine 

ces          .... 

1 

raccinated 

85* 

;ant  to  remember  that  one  mark 
id  efficient  vaccination,  and  that 
f  to  insist  upon  over  two  for 
3ction. 

>n. — Kevaccination  may  be  de- 
liological  test  by  which  it  may 
ther  the  human  body  is  liable 
ittacked  with  smallpox.  It  is 
yond  a  doubt,  that  vaccination 
[uately  protect  the  individual 
certain  number  of  years — the 
^bably  varies  in  different  indi- 
ether  the  primary  vaccination 
exists,  and  whether  an  indi- 
emely  susceptible  of  smallpox, 
by  revacci nation.  In  the  former 
nation  will  be  abortive,  or  only 
ant  effect ;  in  the  latter,  the 
^1  run  their  normal  course ;  so 
(,  and  as  such,  should  be  00m- 
ied  to  every  individual  at  the 

:>{  the  "Wurtemberg  army  has 
sties  relative  to  40,000  vaccina- 
abjects  were  young  recruits, 
>  twenty-one  years  of  age,  who 
accinated  in  infancy ;  of  these, 


one  -  half  were  successfully  vaccinated,  the 
vesicles  running  the  normal  course.  The  inevi- 
table conclusion  is  that  the  20,000  were  sus- 
ceptible to  smallpox.  As  soon  as  the  Wurtem- 
berg Government  ordered  revaocination,  there 
was  a  marked  deoresse  of  smallpox  in  the 
army ;  thus  in  1824  there  were  619  cases ;  in 
1835,  250 ;  1836,  159  ;  and  in  1837,  94. 

The  success  and  the  good  results  of  revaocina- 
tion are  also  shown  in  the  records  of  its  prac- 
tice in  the  armies  of  Prussia,  Russia,  Denmark, 
Bavaria,  and  in  our  own.  In  1858  an  order 
was  issued,  by  which  every  recruit  on  joining 
his  regiment  was  to  be  revaccinated.  This 
regulation  continues  in  force,  and  its  results 
will  be  found  tabulated  in  the  Army  Medical 
Reports. 

On  the  outbreak  of  smallpox,  all  sanitary 
bodies  and  officers  should  have  the  district 
thoroughly  vaccinated  and  revaccinated.  It 
is  one  of  the  moral  but  unwritten  duties  of 
every  health  officer  to  inspect  the  arms  of 
every  school-going  child  in  his  district,  and  to 
tabulate  the  results,  in  order  that  both  the 
locality  and  the  Government  should  know 
how  far  the  Vaccination  Acts  are  carried  out. 

The  principal  Act  now  in  force  on  the  sub- 
ject of  vaccination  is  the  30  &  31  Vict.  c. 
84,  which  contains  the  penalties  for  breach 
of  its  enactments,  and  provides  (sect.  33)  for 
the  costs  of  prosecutions,  while  sect.  38 
provides  for  the  expenses  incurred  in  certain 
other  proceedings  in  respect  of  vaccination. 
That  Act  also  contains  the  provisions  for 
penalties  for  breach  of  its  regulations.  It 
has  been  amended  by  34  &  35  Vict.  c.  98. 
See  Smallpox,  Vaccine,  &c 

Vaocine— The  vacpine  vims  is  a  colourless, 
somewhat  viscid,  fluid.  It  mainly  consists  of 
the  bioplasm  of  Benle.  The  highest  powers 
of  the  microscope  show  in  it  no  definite  forms, 
but  a  multitude  of  minute  molecules.  Vac- 
cine is  really  the  infectious  matter  of  cowpox, 
and  cowpox  is  nothing  more  than  smallpox 
modified  by  passing  through  the  body  of  the 
cow.  Vaccine  was  originally  obtained  from 
the  pocks  on  the  body  of  the  cow,  but  is  now 
taken  from  the  human  subject,  as  an  unin- 
terrupted series  of  pocks  have  been  assidu- 
ously kept  up  and  transmitted  by  vaccinators. 

Vapour— iS«tf  AiB,  Hygrometer,  &c. 

Vapours,  IToxious— <$!;«  Nuisances; 
Putrefaction  ;  Trades,  Offensive,  ko. 

Veal— This  meat  is  not  so  digestible  as 
beef  or  mutton,  and  its  sustaining  power  is 
certainly  less.  The  following  table  shows  its 
composition : — 


V«f*l*bl*a— Yeget&blea  an  e>t«n  not  to 
much  on  account  of  their  nutritive  qa&litiei, 
u  for  the  lolti  th«5  ooutkiD.  AU  the  moie 
importaat  *egetabl«  hava  beau  aeparatelT 
ooniidered,  and  in  oar  article*  on  Food, 
Heat,  Tbaihino,  kc,  we  hare  examined  the 
niulU  produced  bj  a  purely  vegetable  diet. 

Preaerved  vegetable!  are  no*  largely  em- 
ployed, aud  although  their  intiscorbutio  pro- 
iwrtiei  are  conaiderablT  leu  than  the  lame 
article!  when  freih,  they  ate  valuable  where 
otben  ODUOt  be  obtained.     .S^  ScuBVT,  && 

VvBerckl  Dl— — — Und er  this  generic 
term  we  include  the  varioui  aores  and  le!ion!, 
local  and  con!titutiDaBl,  ariaing  from  impure 
*eiual    connection.      Ihe!e    affsotioiu  come 
mainly  under  thre«  diatinct  beada—  1.  Tme 
aypbilit,  aa  evidenced  at  the  aeat  of  ioocola- 
tion  bj  a  primary  non-auppnrating  tore,  bard 
and  indontted  at  tbe  baae,  and  after  a  mo 
OT  leu  variBble  time  affecting  the  ayitei 
2.  Soft  chancre,  a  local  ulcer,  often  pba( 
dsnic  in  character,  and  oftea  from  it)  ravages 
even  duigerou*  to  life,  but  not  infecting  tbe 
ijitem  with  any  apecifio  diaeaae,  only  affect, 
ing  it  by  iti  local  effects.     3.  Goncrrbcea ;  an 
entirely  different  diieaae  from  the  two  fi 
[ormi,  being  an  inflammation,  a  catarrh 
the  mucoui  mambisue  of  either  the  urethra 


That  venereal  diaeaaea  are  propagated  b 
alunniiig  extent  amongst  all  douei  of 
community  doei  not  admit  of  a  doubt,  and 
thnt  thi>  propagation  ia  nearly  alwaya  the 
result  of  vice  ia  also  incontrovertible.    Caaai, 
bowerer,  occaaionally  occur  where  cent 
of  thii  kind  may  affect  a  great  number  of 
moit  innocent  people ;   for  example,  in  the 
town  of  Brivc  fifteen  women  contracted  ly- 
philia  from  being  attended  by  a  midwife  who 
WIS  suffering  from  a  chancre  on  the  fingei 
The  women  in  their  turn  infected  aome  c 
their  bntbandi  and  thtiir  children. — (Auaalei 
d'Hygidne,  1874,  i.  42.)    It  has  also  been  oo 
municated  to  infanta   by  the  vacoinator 
one  or  two  rare  inatancen,  and  tbe  jurist  must 
allow,  however  rare  or  improbable  in  practice, 
that  any  of  the  venereal  iufeotiana  may  be 
produced  by  auch  accidenta  ai  using  a  public 
latrine,  the  seat  of  which  is  soiled  by  isfec' 


tioDs  matter,  drinking  from  an  infected  cup, 
lie. 

Of  the  three  chief  venereal  diaosca,  t«- 
mary  or  true  syphilis  is  most  to  be  dnadid, 
I  it  is  a  ehronio  diaeaae  »bo*e  coutn  b  M 
larked  by  dayi  or  weeka,  but  bv  jean,  ai 
i  liable  to  infect  the  offspriiQ  and  ths  not 
mocsnt  women.  Its  viotiiiia  ate  abnost  el' 
osiTely  the  jronth  and  manhood  of  IIh 
atate,  and  it  is  tberefore  a  Bubjeot  of  utimil 
importance  to  prevent  its  eitenvon.  lu 
ravages  in  the  civil  population  con  nevv  k 
iUratety  known,  as  nine-tentba  of  tba  oHi 
I  contracted,  cured,  and  treated  with  th 
greatest  secrecy.  Its  prevalsuce  in  the  nj 
may  he  gathered  from  tha  following  tobli, 
divided  into  two  ssctioos— (1)  atatioiu  lufa 
tbe  operation  of  the  Contagion)  DiseiKS  An : 
(2)  )tation)  not  nuder  Uie  Act  :— 


Bi-vonporl  and  PljmoHlh  . 
Chailiam  and  Shcemeai    '. 


Prevention  of  Vtnemd  CiaaoMS.— TIm  Mtr 

prKetieal  meana  are  regular  iDapectioadpn* 
titutea,  the  esiahliahment  of  diipenaaiit* '<' 
the  gratuitoua  treatment  of  syiMilio  ^ 
orderi,  and  early  mairiagea.  These  qoottia 
are  dealt  vrith  in   tha    articlet  COMUMi 

DisEABia  Act,  Fbostitctiok,  ke. 


brot^ht  from  Italy,  and  used  for  coloui>( 
anchoviea,  annatto,  eayemie,  cheese,  coda 
and  tobacco. 

TmiiMni— Ymison  differs  from  onliai; 
batcher's  meat,  in  oontaining  lea  fit  "^ 
being  darker  in  eolonr.  It  is  vaiy  dipKiU' 
and  nutritious.    Stt  Hut. 

VonUlaUon— We  live  at  the  botw'' 
vast  aiSrial  ooean,  five  milea  in  depth,  vbi^" 
in  continual  movement  from  the«h{htat£ 
ference  of  temperature  or  pt«))ar).  !■  ^ 
open  air  ever;  part  of  tbis  aceaoiie'''7 


nilar 
and  ahuU  h 


],  but  ai 


YEN                          ( 621  )  YEN 

rapidlj   gets   contaminated   (1)  by  carbonic  r'  -  R         _ 

tcid  from  the  breath ;  (2)  by  organic  matter  *°®^                   r  -  B  ^  ^  -  v ; 

from  the  same  cause  ;  (3)  by  carbonic  acid  and  and                       v  -  c  =  d. 

>ther  products  of  combustion ;  and  (4)  by  dust,  The  velocity  of  currents  of  air  is  most  accu- 

irhich  is  always  present  in  greater  or  less  lately  determined  by  the  anemometer.    {See 

luantiiy.                  ,    ,  .    ,     ,         .,    .  Anemometer.)     In  the  absence  of  such  an 

It  IS  the  aim  and  object  of  ventilation  to  instrument,   the   most   generally   applicable 

■enow  the  air  of  a  room  or  oth«- place  in  order  ^^^5,^^  ^y  calculation  is  to  determine  the 

»  keep  It  fairly  pure.    In  order  to  do  this,  ^^temai  and  internal  temperatures,  and  the 

rentilation  should  be  effectual,  and  at  the  height  at  which  the  current  entem  the  room, 

^e  time  unperoeptible;   it  should  not  be  ^hen  the  following  formula  will  give  the  re- 

nflaenced  by  the  wind ;  the  currents  of  air  quired  velocity  — 

Jiemaelves  should  be  pure  and  in  cold  weather  pi^st  the  difference  of  pressure  must  be 


whiLit  in  tropical  climates  or  extremely  obtained,    h  equals  the  height ;  d,  the  differ- 

lot   weather  the  currents  of  air  should  be  ^^^0  of  temperature- 

«ld-  h  X  d 

In  the  methodical  examination  of  ventilation^  =  p^ 
he  observer  requires  to  know — 

1.  The  cubic  space.  »-^»  *^»o  difference  of  pressure ; 

2.  The  number  of  people  ordinarily  living  ^l»en  the  velocity  =  8  y/p, 

tk  the  room.  I^  practice  an  allowance  must  be  made  for 

3.  The  number  of  openings,  their  area,  and  friction. 

rhether  they  ordinarily  act  as  inlets  or  out-  if  it  ig  required  to  calculate  the  size  of  open- 

Bta.     If  there  are  tubes  (and  a  chimney  is  a  ing^  whether  for  inlets  or  outlets,  the  following 

ube),  the  height  of  the  tube  as  well  as  its  formula  was  proposed  by  Dr.  de  Chaumont, 

rea  is  required.  no  correction  being  made  for  friction : — 

4.  The  difference  of  temperature  between  ^  ^  the  height  of  the  heated  column  of  air ; 
he  external  air  and  the  room,  and  the  differ-  ^  =  temperature ;  '002  is  the  expansion  of  air 
noe  of  temperature  in  the  shafts,  tubes,  &c.  for  each  degree  Fahrenheit ;  D,  the  deUvery 
if  there  are  any),  in  the  room.  per  hour ;  /,  total  inlet  and  outlet  area  in 

5.  The  rate  of  movement  in  the  inlets  and    square  inches 

•atleta,  as  determined  by  calculation  or  the  then                           n 

xMmometer.  ^      =  /. 

6.  The  amount  of  carbonic  acid  existing  in  V^  (t  -  t)  x  '002 

ha  room.  There  are  numerous  other  formulae,  but 

7.  The  amount  of  moisture  in  the  air.  the  foregoing  are  the  most  useful. 

For  the  accurate  determination  of  ventila-  Ventilation  is  usually  divided  into  natural 

Ion  all  the  above  observations  are  necessary ;  and  artificiaL 

rhile  for  a  rough  estimate,  the  sectional  area  1.  Natural   Ventilation   is  that  which  is 

if  the  openings,  the  height  of  the  chimney,  owing  to  natural  causes,  and  the  forces  which 

he  amount  of  carbonic  acid,  and  the  differ-  in  this  instance  cause  the  renewal  of  air  are 

mce  of  temperature  are  all  the  data  required.  —(1)  Diffunon,    Every  gas  diffuses  inversely 

The  quantity  of  carbonic  acid  in  the  air  may  as  the  square  root  of  its  density,  and  this  dif- 

9e  taken  as  a  measure  of  its  impurity  {see  Air,  fusion  is   constantly  going  on  through  the 

ko.)  ;  and  Dr.  Parkes  recommends  the  stan-  chinks  and  cracks  left  by  imperfect  carpentry, 

iard  of  '6  cubic  foot  per  1000  volumes  of  car-  and  even  through  ordinary  brick  and  stone 

bonio  acid  as  the  limit  of  permitted  impurity,  walls.     (2)  External  air,  currents^  winds,  d&c. 

The  quantity  of  air  required  to  pass  into  a  (3)  UnequcU  atmospheric  pressures. 

room  to  keep  it  to  this  standard  per  head  The  last-named  is  the  cause  of  all  currents 

per  hour  may  be  calculated  from  the  following  of  air ;  cold  air  rushes  into  a  warm  room 

formula: —  because  the  warm  air  has  become  lighter, 

Let  E  be  the  ratio  of  CO3  naturally  present  greater  in  bulk,  and  has  partly  escaped,  there- 
in the  air — viz.,  '0004  per  cubic  foot ;  r',  the  fore  the  heavier  cold  air  immediately  fills  its 
additional  ratio  per  cubic  foot  of  air  of  vitia-  place.  Every  degree  of  Fahreoheit  dilates  the 
tion  hy  respiration  of  one  male  adult  in  an  air  iIt  P^^  ^^  i^  volume. 
lionr,  the  usual  amount  being  '6  cubic  foot  Simple  Processes  of  Ventilation,— In  mild 
of  eazbonic  add ;  r,  the  ratio  per  cubic  foot  to  weather,  or  in  summer,  open  doors  and  windows 
^hieh  it  is  desired  to  be  reduced ;  c,  the  capa-  are  the  very  best  means  which  can  be  adopted 
dt  J  of  the  cubic  space  ;  d,  the  delivery  of  fresh  of  thoroughly  aerating  a  room ;  and  in  addition 
*ir  in  cubic  feet ;  r,  the  entire  volume  of  air,  to  this  obvious  method,  there  are  various  cost- 
'^iXy  c  +  d —  less  plans,  most  of  which  are  really  practical. 


(622) 


Mr.  Hinckea  Bird  directs  the  lower  sash  of 
the  window  to  be  raised,  and  he  places  a  piece 
of  wood  at  the  bottom  rail,  so  as  to  block  it 
up  ;  a  space  is  thus  left  between  the  meeting 
rails  at  the  middle  of  the  window,  through 
which  the  air  goes  to  the  ceiling.  Others 
have  recommended  double  panes  of  glass, 
spaces  being  left  at  the  bottom  of  the  outside 
^ane,  and  the  top  of  the  inner  one — glass 
louvres,  windows  made  so  that  when  open 
they  slope  inwards,  slits  in  the  wall,  with  a 
picture  or  board  hanging  over  them,  &c.  All 
are  upon  the  same  principle— viz.,  direct  com- 
munication with  the  open  air,  and  the  cold 
air  directed  up  to  the  ceiling. 

The  Sheringham  valve  is  another  example 
of  the  same  principle  ;  the  air  passes  through 
a  perforated  brick  or  iron  plate,  and  is  directed 
upwards  by  a  valve.  Mr.  Boyle  uses  for  the 
same  purpose  a  round  plate  working  on  a 
screw;  the  air  impinges  on  the  plate  and 
radiates  over  the  wall.  Perforated  bricks  are 
also  in  use,  but  as  they  cause  direct  draughts 
they  should  be  avoided  ;  open  iron  frames, 
covered  with  gauze,  and  supporting  a  valve, 
are  preferable. 

A  method  of  ventilation  advocated  by  Mr. 
Tobin  has  been  recently  brought  before  the 
public  very  prominently,  and  some  of  the 
leading  journals  have  mentioned  it  in  terms 
so  eulogistic  that  the  public  actually  consider 
some  great  discovery  to  have  been  made  in 
the  matter;  this,  however,  is  not  so,  it  is 
merely  a  simple  means  of  conveying  cM  air 
into  rooms,  and  as  such  will  be  found  useful 
in  summer  and  mild  weather.  The  plan  is  to 
introduce  the  air  through  horisontal  shafts 
under  the  floor,  and  deliver  it  into  the  room 
through  perpendicular  shafts  at  different 
points  about  5  feet  from  the  floor ;  the  cur- 
rent of  fresh  air  ascends  to  the  ceiling,  and 
then  curves  down  inperoeptibly  into  the  room. 
In  fact  the  principle  is  exactly  the  same  as 
that  of  Mr.  Hinckes  Bird ;  indeed  it  is  ques- 
tionable whether  carrying  out  Mr.  Bird's 
suggestion  would  not  be  quite  as  effective  as 
tobinatioiif  and  it  certainly  is  cheaper. 

With  any  or  all  of  these  simple  means  of 
admitting  air,  there  should  also  be  an  opening 
for  getting  rid  of  the  foul  air;  this  may  be 
accomplished  by  a  valve  in  the  chimney  open- 
ing over  the  gas-chandelier,  or  a  slit  near  the 
cornice  having  a  valve.  All  the  methods 
mentioned  may  be  practically  applied,  and  the 
cost  is  extremely  small,  but  in  none  of  them 
is  the  air  warmed. 

Special  Tubes,  Flues,  <tc — The  proposals  and 
inventions  in  this  respect  are  too  numerous  to 
find  a  place  here ;  the  most  practical  will  only 
be  mentioned.  Most  houses  have  to  be  venti- 
lated after  they  are  built,  but  if  the  ventilation 


is  considered  (as  it  should  be)  at  the  time  of 
building,  it  is  a  ^rise  thing,  as  Mr.  Esoie 
remarks,  to  provide  in  the  walls  of  a  room  s 
shaft  4  or  5  inches  square  leading  up  to  the 
top  of  the  house,  the  upper  orifice  of  which  ii 
covered  or  valved,  so  that  there  be  no  don 
draught.  A  foul-air  extraction-shaft  can  iln 
be  led  up  the  chinmey,  with  gratings  joU 
below  each  ceiling.  Such  a  shaft  ii  my 
efficient. 

The  wind  in  many  systems  is  taken  sdvu- 
tage  of,  as  in  the  system  of  Mr.  Sylveiter, 
who  ventilated  buildings  by  estabUshiog  Uise 
cowls,  which,  by  properly  fixed  vanes,  vere 
constructed  so  that  they  idways  turned  to  the 
vrind.  The  air  rushing  down  the  cowls,  pasted 
through  an  underground  channel  into  tbe 
basement  of  the  house,  where  it  was  warmed 
by  a  calorifdre;  thence  it  ascended  by  tubes  inia 
the  rooms,  and  ultimately  passed  out  by  other 
tubes  in  the  roof,  the  openings  being  covered 
with  cowls  turned  from  the  wind.  Thus  tbe 
air  in  this  system  is  moved  both  by  tbe  {uv- 
pulsive  as  well  as  the  aspiratory  force  of  tbe 
wind  ;  it  is  warmed  in  its  juissage,  and  is  con- 
ducted by  pipes  to  all  parts  of  the  home. 
Van  Heeke  has  modified  this  plan  by  the  qm 
of  a  motive  power — ^vix.,  a  fan  worked  by  an 
engine,  which  drives  the  air  into  tbe  btie- 
ments,  where  it  is  warmed  and  distriboted  m 
before.  A  modification  of  Sylvester's  methAi 
is  also  used  by  Mr.  Bitchie. 


rig.  129. 

Dr.  Arnott  ventilated  the  Field  Lane  BacH 
School  with  cowls  turned  to  and  from  the 
wind,  acting  as  up  shafts  and  down  shafts.  Mr- 
M*Kinnell  uses  a  oiroular  tube  cooststiBg  ^ 
two  cylinders,  one  within  tbe  other,  tbe  oivr 


baing  tha  inlst  tuba,  the  inaer  the  outlet 

Ig.  129).    It  ii  well  iuitad  for  (quare  or 

A  rooma. 

^rfOiciaiFcntiZatton.— Then  are  two  rival 

mia  in  aie— tu.,  Tcutilatioa  byeitraction 

Tenti]atioD  bj  prnpulaioD. 

nfi/ntion  by  SxtriKtiim. — The  cowla  and 

I   already  mentioned  are   example 


lating  cowl  acta  in  (he  wme  waj,  and  ii  a  very 
powerful  and  nietul  extractor  (Me  fig.  130). 

lU  BotiOD  ia  ai  foUowa;  Tha  UteBi  end  of 
a  fuanel-abaped  tube  A',  placed  hormnitallT, 
ia  alwaya  directed  towarda  the  wind,  and  a 
current  at  air  paiiing  in  there,  is  pretted  for- 
ward through  the  annnlar  apaoe  between  the 
cylindera  A  B,  and  whan  it  reache*  tha 


ilatian  by  extraction.   Ur.  Ilanner'a  venti-  I  end  of  Hhe  inner  one  B,  it  eipanda  raond 


id  in  iti  pauage  out  at  the  anialler  end 
A,  a  vacuum  ii  created  round  tht  paint 
le  inner  cylinder  B,  wbich,  by  auction, 
(  oul  its  eontenta  into  the  open  air,  and 
induces  an  upward  current  of  air  from 
haft  or  pipe  leading  from  the  place  to  he 
la  ted. 

r.  Banner  recommenda  the  tborongli  ven- 
ioD  ol  the  honaa,  tha  aoil-pipe,  and  the 


■ewer  by  meana  of  three  leparata  ahafti,  the 
whole  three  of  wbiob  can  be  connected  to  one 
cowl,  which  will  effectually  extract  the  foul 
air,  and  it  not  influenced  by  wind. 

Another  eiample  of  ventilation  hy  extrac- 
tion i>  the  ventilating  action  of  a  fire ;  the 
file  heati  a  current  of  air  equal  in  height 
and  area  to  the  capacity  and  height  of  the 
chimney,  thit  column  of  air  aicendj,  and  cold 


through  ths  fira,  to  reitoro 
Now,  u  a  great  deal  of  the 
onlinuy  firepUcei,  and  u 


■entilating  firepUoe.  Thu  («n  fig,  ISl)  hu 
n  air-cbBTnb«r  at  the  back  of  the  gntt.  Tit 
'  ■-chamber  U  fed  with  air  frum  widwiit  bi 
special  channeL     Oa  the  bacli  of  the  gnu 


Ian  of  grate  aod  dumlxr  (Oiiifi' 
□  gills  projecting  backward)  inn 
I.  The  ■moke-Sue  ii  of  iron,  m- 
ith  the  air-chamber,  and  |HOf«l- 

;.  132|.     The  gnta  itKlf  ii  coutradrJ 


greati 


eontinnal  draught  of  cool  air  along  tt 
chilling   the  feet,  open  firsplao 
into  lue,  which,  by  meani  of  an  i 


the  back,  heat  freth  air  (applied  to  them  from 
the  eitemal  atmOBphere,  and  this  warm  air 
pauea  into  the  room,  both  ventilatiog  and 


P 


warming  it.  There  ore  eo  man;  modifioationB 
of  this  form  of  grate  that  it  i<  impoHible  to 
enamerate  thera  here  ;  but  in  order  to  eiem- 
plif  J  the  principle,  we  will  deicrihe  the  Qolton 


practicable  the  (moke.  The  air  heated  b;  lie 
air-chamber  pateea  into  the  room  b;  ta  opa- 
ing  near  the  ceiling.  It  is  of  course  waraihl 
by  baviag  been  in  contact  with  the  balti 
bock  of  the  grate.  Gratea  on  simitar  pin- 
ciples  are  constructed  so  as  to  lead  thii  hd 
air  over  the  whole  houK,  into  anj  room.  Tbi 
principle  is,  then,  extraction  hj  the  ehimn;. 
ntid  lupply  of  air  to  the  room  b;  a  ipKiil 
channel,  heatiiig  it  on  its  plasaee.  Hit  tp- 
tem  is  certainly  the  best  that  can  be  tdapul 
for  private  housei. 

The  calorigen  or  gas-itove  of  Ur  Gmrp  ^ 
on  H  somewhat  similar  plan.  The  bod;  ef  tbt 
■tove  is  of  tliin  roUed  iron,  and  cootaiDt  l» 
Kg.  13S)  a  coil  D  of  wrought -iioe  tnlrai, 
open  at  the  top  H.  This  coil  i>  contaiMil  i> 
thebodyof  the  stove,  and  is  fed  with  sir  frcM 
without  by  the  pipe  G.  The  prodecM  i' 
combnstiou  go  op  the  ehimnayiD  the  udiuil 


'ay.  The  fire  mny  be  of  onlinsry  WsL  w 
as.  It  ia  ted  with  ur,  either  fimm  Iht  »■ 
r  b;  speoial  chauiicli,  a<  in  B(.  U& 


1  Imt^  hoowi  knd  public  buildinga,  in 
ah  the  method  of  hekting  hj  hot  mter  oi 
lU-pipa  u  in  on,  the  Mine  pipei  taa,j  be 
Hojtd  to  noM  cnrrent*  o{  kir  in  »iut»ble 
notion  -  thtita,     Thii  >jit«m  hai   baeu 


Fig.  iss. 

pted  in  the  haapitBls  Lsriboiii&re  anil 
ojon,  anil  other  public  ioititutiani  in 
Doe,  and  has  been  ufed  for  lome  time  in 
iUnd. 

a  kll  manufactoricB  and  pliuei  where 
im-eneioe*  are  employed,  the  heat  of  the 
or  or  th«  itcem,  or  both  combined,  mny 
itiliaed  in  ventilation.  In  thii  waj  ateam- 
>■  maj  be  ventilated  bj  encloiing  tbe 
.m  spparatui  in  an  iron  ouing,  leaving 
Mce  betneen  the  caiing  and  the  heiLted 
mcei.  A  atrang  cnrrent  rnshei  Dp  ihia 
;«,  and  air  to  feed  it  can  be  directed  doirn 
•J  hatchway. 

I  plncea  where  giu  ii  uaeil  there  abould 
lo  difficnlty  in  the  ventilation ;  a  single 
■nd  gu-barnerat  the  bottom  of  aneitrac- 
-■haft  will  cBuae  a  moat  powerful  current. 
eral  Horiu  found  by  eiperitnent  that  I 
e  metre  of  gai  wonld  cauie  the  diicharge 
DOO  cubic  metrea  of  air. 
ae  wa;  in  which  (eveml  of  the  French 
.tree  are  rentilated  it  by  utiliiing  the 
xti  chandelier  and  every  lingle  gaa-Jet. 
entering  air  ia  wanned  by  cafarifira, 
s  tubei  to  draw  oti  the 


latea  through  the  roonu  in  the  courae  of  the 
artowa,  alwayi  leaving  a  room  at  the  top  by 
apecial  openings  into  Qaei  which  empty  them- 
aelve*  into  a  foul-air  chamber  at  the  top  of 
the  bonie,  whence  it  ii  extracted  by  ■  ahaft 
which  in  the  iketch  it  repreaented  running 
downwardi  to  the  floor  of  the  kitchen,  and 
then  up  behind  the  fire,  round  the  imoke-flue, 


,  which 


cipally  into  the  central  tube  anrrounding 
chandelier;  in  thii  way  both  the  pro- 
«  of  combuition  and  the  foul  air  are 
vnoir. 

g.  137  ia  a  redaced  aection  after  Eaitie 
.  houu  TCDtilated  by  Dr.  Drjadale  and 
mrd'a  ayatem,  in  which  a  jet  of  gu  lit 
ha  common  abatiactlon-ahaft  will  keep 
.  the  proper  temperature,  lo  that  it  will 
^ciently.  In  the  aketch  given,  bowevec, 
ftir  enten  throngh  a  primary  inlet ;  ia 
red  throngh  a  canvaa  icreen ;  it  heated  by 
il  ot  hot-water  pipea  in  the  lobby ;  ciron- 


Fig.  in. 

Lnd  out  at  the  chimney-ramott  thorough  and 
(ffeotive  lyatem.  Another  general  plan  of 
rentilating  a  boiue  it  that  ot  Dr.  Ancell  BalL 
Thia  ayatem,  not  alone  providing  for  the  ven- 
tilation and  wanning,  hut  alto  for  the  limtil- 
lua  diainfection  of  a  booae,  la  detcribed 
nndar  article  WABUiiia. 

In  mines,  workahopa,  dc,  eitnution  is 
often  effected  by  large  fans  or  tteam-jeta ; 
under  tuch  circumstance),  mecbanical  power 
it  cheap  and  eatily  applied. 

VenlUalim  by  Propuinon.  — This  ia  In- 
variably mechanical ;  the  air  ia  driven  into  the 
proper  channola  by  vanet,  bellowa,  or  pumpa. 
It  is  a  ayitem  seldom  luited  for  private  houaes, 
but  may  ha  often  applied  in  factoriea,  veaieli, 
and  in  any  place  where  there  ii  machinery. 
In  factories  and  workahopa,  in  addition  to  the 
puipoaes  of  ventilation,  carrenta  of  air  are 
ottea  required  to  blow  away  or  ettmet  duat. 
Here  the  principle  muat  never  be  forgotten, 
that  for  duit  the  openings  should  be,  generally 
apeaking.  near  the  floor  ;  for  foul  air,  near  th« 
ceiling. 

Summary  of  Ventilation.— Tta  hoapitala  it 
U  ganarally  oonndered  that  natural  vantila- 
2r 


tloo  ii  b«t,  ud  th&t  the  lupplj  ibDOld  be 
Urge ;    far  futoriM,  vorkahop*,   ibipa,  uiil 

vhererer  thtn  U  muliiDary,  artificial  ventili- 
tion,  whether  bj  citnction  or  propalBon,  ii 
certninly  moat  conTenient  Asd  econoniiol ; 
and  for  pablio  buildinga,  a  regular  ijit«m  of 
ventilation,  In  which  the  gu  and  all  the  Gt«* 
auiat,  or  elae  a  mechanical  iTitem— nioh  41 
that  of  Van  Hecke,  of  Banner,  andotlieii— 
ii  BbMiIutely  necegiiry. 

Id  priTftte  buildingi,  or  lingle  roonu,  xen- 
tilating  gratei  or  atOTei,  or  aome  of  the 
■impler  metboda  of  Tentilatian  deacribed,  will 
Boffice  to  keep  the  aJr  pure ;  but  ever?  caae 
moat  be  itadied  npon  iti  meriti.  For  the 
camplets  ventilntian  of  a  whole  bonae,  Dra. 
Diyadiile  and  Hajward'a  ajitem,  or  Dr.  Ball'*. 
in  which  warming  ii  combined  with  Tentila- 
tian,  ii  perhapa  the  beat     See  AiB,  Ani- 

IIOMETEII,  WAHinNa,  IlK, 

Verktrtn*  {Veratria,  Veralrina,  SabadU- 
lint)— An  alkaloid  diacoTered  bj  PellBtier  and 
CftTentOD  in  the  aeedi  of  Aiagrtta  officinalit 
(■abadilla),  and  in  tbe  rhiiomea  of  Veralram 
Ol^m  (whiU  heUebore).  Thia  alkaloid  ia  ei- 
oeaaivel  J  poiaonoua,  one-tenth  of  a  grain  haTing 
produced  tbe  moat  nlatming  aymptonu.  It 
ia  in  the  form  of  a  pale  biown -coloured  nn- 
OTTatalline  powder,  which  it  very  amad  to  the 
taste.  It  ia  alao  TemBikable  tor  producing 
violent  aneedng,  which  Ituta  for  lome  time. 

r<lM.— The  temperature  at  which  it  lub- 
limes,  the  reaetiona  with  aulphnrio  acid,  and 
the  amount  of  aDimooia  evolved  when  dis- 
tilled with  (dkfdine  permanganat«,  aa  detailed 
under  article  Alkaloids,  wiltrendiljidentify 
varatrine.  An  additional  teat  of  aome  value 
ia  the  fact  that  an  acetic  aolution  treated  with 
chloride  0/  (in.  and  evaporated  to  diynei*, 
beoomea  of  a  blood-red  colour. 

Verdigria  (Vert-de-grii,  Fr.)— Thia  la  a 
miitur*  of  aevaral  baaio  acetalea  of  copper 
wUch  have  a  green  or  bine  colour.  It  ia 
obtained  in  the  wine  djatricta  of  the  toath  of 
Europe  by  the  action  of  refuae  grapea,  from 
which  tbe  juice  haa  been  eipreaaod,  on  thin 
^eeta  of  copper.  When  pure,  it  ahoald  dia- 
nlve  almoat  entirely,  and  without  eflervea- 
eence,  in  dilute  aulphurie  acid.  Itia  eicea- 
lively  poiaonoua,  and  the  teatt,  tie.,  for  ila 
detection    will    be    found    deaeribed     under 

Vamdeclll  — 'Wbent  rich   in  gluten  ia 

employed  for  making  thia  preparation,  which 
la  largely  conaamed  in  Italy,  and  nauaJly  im- 
ported into  thia  oountry  from  Naplei  or  Genoa. 
The  vermicelli  ia  made  by  kneading  the  Bour 
Into  a  atiS  paate  with  hot  water,  and  tbeo 


preiaing  it  tbroogb  holes  or  mouldi  in  a  owul 
plate,  or  elae  it  ia  atamped  ao  aa  to  gire  iht 
deajred  form,  and  afterwarda  dried.  Yenni- 
celli  ia  highly  nutritiona,  but  it  ia  haidl;  h 
easy  of  digeation  aa  many  other  wbc*tai  pit- 
parationa.     See  Bheu>,  Flodb,  kc 

Vennillon  {Binlpkarrt  of  Mrmaj)- 
Thia  aubstanoe  is  often  employed  for  the  jni- 
poae  of  colouring  ooufectionet;.  Uethsdi  l<x 
ita  detection  will  be  foond  In  aitidca  Covnc- 
TIONEBT  and  UXBCUBT. 

Vibriones— 5m  Bacteria. 

TinegMT— Dilute  acetic  acid  more  v  leu 


Tbe  dietetic  value  of  vinegar  ii  baidlf  ret 
understood.  The  aeatatea  become  cluiigeii  ia 
their  paaaaga  through  the  body  into  carimiatF^ 
and  aa  sucb  appear  in  the  urine  1  it  ludinbt- 
edly  often  aasiatt  digestion,  and  in  aU  i«U- 
liility  renders  certain  Rrticlea,anGh  as  mnaeli. 
oyaters,  &g..  lesa  Ukely  to  prove  burtfal  It 
ii  also  of  some  value  aa  an  antiaeorbutic.  Dm 
Engliah  law  permita  1  part  of  autphoiie  ui 
to  be  added  to  every  1000  parta  of  Tiucpr. 
Thia  ia  probably  unneceasary,  for  we  ha" 
very  aatisfaotory  evidence  to  ahow  that  weD- 
made  vinegar  1^  keep  without  thia  addili». 
which  indeed  ia  not  allowed  on  the  Coatiiias, 
and  it  ia  to  be  hoped  that  the  Legialatut  ^ 
toon  alter  a  ayatem  which  opena  the  n;B< 
the  wholeaale  adulteration  of  to  impcrrtul  u 
article  of  food.  Vinegar  ia  an  agncatJe  fiMi- 
gant,  and  haa  sonaidarable  antiaeptk  rove's 
which  are  utiliaed  in  the  preaervatico  d  "F 
table  and  animal  anbatanoea.  Aa  a  didafecOat 
it  ia  untmitwortby,  ainee  it  aupportt  >tc* 
low  forma  of  animal  and  vegetable  life. 

Faritlia,  <l-c.— The  atrength  of  viMpr  n 
dittinguitbed  by  the  maken  aa  Mot.  31.  C 
20,  18.  and  16;  the  apecific  gravitiet  (J  tkw 
should  respectively  be  1022, 1030. 1019,  WK. 
and  lOIG.  The  acidity  of  Esgliah  mV 
should  not  be  leaa  than  3  par  cent. 

The  varietiea  of  vinegar  mat  with  ia  cm- 
merce  are  wine  vinegar,  malt  vinejii.  npl 
vinegar,  and  wood  vinegar.  The  fint  tiiw 
are  produced  by  fermentation  of  tlR^^ 
liquids,  the  latt  by  deatractiva  diatiUatuad 
wood,  andaabtequentaepanttonottlitacii' 
acid. 

AdulUratum  of  Fin((wr. —The  chief  li^- 

acid,  tartaric  acid,  hydroeblorie  acid.  glaceK 
pyroligneousacid,  lead,  sometimes  cop^,*^ 
in  rure  inatancea  ananic  has  beto  faa'- 
derived  from  impore  snlpbnrio  acid. 

Examinatioa  of  Vmegar.—Tb*  [radfal 
matters  requiivd  (o  be  estimated  an-fll  '^' 
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aoeiio  acid ;  (2)  the  extract ;  (3)  the  ash; 
4)  Bolphario,  hydrochloric,  and  tartaric 
acids. 

1.  The  Acetic  Acid  can  be  determined  by 
distilling  it  over  from  a  retort  into  a  suitable 
receiver,  and  then  estimating  it  by  acidimetry, 
or  more  conveniently,  but  less  accarately,  by 
adding  a  standard  solution  of  caustic  soda, 
or  carbonate  of  soda,  directly  to  the  vinegar. 
The  former  process  should  always  be  pre- 
ferred, as  then  sulphuric  and  tartaric  acids 
remain  in  the  retort,  and  can  be  estimated 
separately.  The  amount  of  acetic  acid  found 
▼ariea  from  2*5  to  5  per  cent.  The  Orleans 
vinegar  made  from  wine  contains,  according 
to  Guibourt,  6  to  8  per  cent,  of  acetic  acid. 
If  the  acetic  acid  exceeds  8  per  cent.,  it  is 
certainly  too  strong ;  if  less  than  3  per  cent., 
it  is  too  weak. 

2.  The  EztracL^A  hundred  grammes  or 
1000  grains  are  evaporated  to  dryness  over  the 
water-bath  in  a  suitable  dish.  The  extract 
from  the  best  French  wine  vinegar  varies  from 
1*7  to  2*30  per  cent.  It  ought  not  to  have  a 
•mpjreumatio  odour,  nor  a  sweet  taste.  The 
extract  from  ordinary  commercial  malt  vine- 
gar is  often  less  than  1  per  cent. 

If  the  extract  indicates  sugar,  60  grammes 
of  the  vinegar  may  be  evaporated  to  the  con- 
sisteiiee  of  a  syrup,  heated  with  alcohol, 
filtered,  decolourised  by  animal  charcoal,  and 
the  sugar  estimated  by  Fehling's  process, 

3.  TTie  Ash  is  determined  by  igniting  the 
extract.  It  should  be  very  minute.  It  may 
contain  carbonates  of  potash,  especially  if  it  be 
a  wine  vinegar,  but  should  not  contain  metals, 
•ach  as  copper,  &c.,  nor  should  it  contain  sul- 
phate of  lime.  It  may  be  examined  in  the 
■amo  way  as  the  ash  of  wine.    See  Wink. 

4.  Fixed  Acidi— Sulphuric  Acid.-— In  all 
prtMceutions  with  regard  to  the  adulteration 
of  vinegar  with  sulphuric  acid,  the  defence 
Bet  up  is  that  the  sulphates  found  have  their 
origin  in  the  water  from  which  the  vinegar  is 
manufactured ;  hence  it  is  not  sufiScient  for 
the  analyst  to  estimate  the  total  sulphuric 
Msid,  which  may  be  easily  effected  by  precipi- 
tation with  chloride  of  bajium,  but  the  amount 
»f  sulphuric  acid  existing  in  the  free  state 
omat  also  be  known.*    At  present  there  is  no 


•  A  case  of  alleged  adulteration  of  rlnenr  was 
aielv  beard  at  the  Stone  police  court.  Dr  Letheby 
h^^  Professor  Yoelcker  found  no  free  sulphuric  acid, 
Hift  112  grains  of  combined  sulphuric  acid,  to  (he 
f^llon  ;  '*  but  that  was  a  constituent  of  the  water 
VtHD  which  the  vinegar  was  made,  and  was  aot  in- 
Qrioaa  to  health"  I  On  the  other  hand,  Dr  Thudi- 
;ham  certified  that  it  was  adulterated  with  sulphuric 
leld  (115  grains  to  the  gallon),  and  Mr  BcoU  also 
cave  evidence  that  the  specific  gravitv  of  the  vinegar 
ras  1  0168,  and  that  he  found  119  grains  of  sulphuric 
»ctd  S6  of  which  were  free.— (Phsna.  Journal,  June 
*.  1876.) 


very  reliable  process  for  the  estimation  of  free 
sulphuric  acid  in  vinegar. 

M.  Strohl  proposes  to  take  advantage  of 
the  insolubility  of  calcium  oxalate  in  acetic 
acid  and  its  solubility  in  dilute  mineral  adds. 
He  has  determined  by  experiment  the  amount 
of  calcium  oxalate  (produced  by  ammonium 
oxalate  and  calcium  chloride)  necessary  to 
cause  a  distinct  turbidity  in  a  certain  volume 
of  vinegar,  also  the  minimum  quantities  of 
sulphuric,  hydrochloric,  and  nitric  acids  re- 
spectively required  to  produce  a  transparent 
solution.  If,  then,  on  adding  the  determined 
amount  of  calcium  oxalate  to  a  suspected 
sample  of  vinegar,  the  solution  remains  trans- 
parent, there  is  present  not  less  than  a  certain 
minimum  quantity  of  one  or  more  of  the 
above-mentioned  mineral  acids. — (J.  Pharm. 
Chem.,  [4,]xx.  172-176.) 

ThrtMch* 8  process  is  a  modification  of  Strohl's, 
and  is  said  by  the  author  to  detect  10  per  cent, 
of  H,S04. 

Take  two  beakers,  and  place  in  each  2  ocs. 
of  the  vinegar  ;  to  one  add  five  or  six  drops  of 
liquor  ammonite,  and  then  to  both  ten  drops  of 
a  solution  of  ammonium  oxalate.  The  one  to 
which  the  NHt  was  added  will  remain  dis- 
tinctly  turbid ;  the  other,  if  it  contain  more 
than  '100  per  cent,  of  H,S04,  ^<^  remain  per- 
fectly clear ;  with  *070  per  cent,  it  will  be 
turbid,  but  only  slightly  so  when  compared 
with  the  other. 

He  proposes  to  estimate  the  chlorine  in  the 
Tinegar,  then  to  evaporate  down  and  Ignite, 
and  calculate  out  the  loss  of  chlorine  as  so 
much  displaced  by  sulphuric  acid.  The 
author  gives  some  experiments  which  show 
that  it  is  a  fairly  accurate  method  of  detecting 
and  estimating  free  acid  ;  but  it  must  be  re- 
membered that  the  great  source  of  error  is 
that  chlorides  are  more  or  less  volatile,  accord- 
ing to  the  temperature  in  ignition.— (Pharm. 
Journal,  No.  262,  iii.) 

M.  Witz  suggests  that  advantage  may  be 
taken  of  the  fact  that  methyl  aniline  uAder- 
goes  no  change  of  colour  in  contact  with  acetic 
acid,  but  the  least  trace  of  mineral  aeid 
changes  it  to  a  greenish  blue  ;  henoe  a  process 
might  be  easily  worked  out  by  means  of  this 
reaction  to  detect  and  tstimate  the  free  acid 
in  vinegar. 

Tartaric  acid  may  be  estimated  by  evaporat- 
ing the  vinegar  to  dryness,  or  nearly  so,  dilut- 
ing with  water,  separating  the  sulphuric  add 
by  chloride  of  barium,  and  then  titrating, 
the  result  being  calculated  as  tartaric  acid. 

Hydrochloric  acid  may  be  estimated  in  the 
usual  way  by  predpitation  with  nitrate  of 
silver,  and  collecting  and  weighing  the  result- 
ing c^i^u^. 

Arsenic,  copper,  lead,  d-c,  must  be  tested 
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for  in  the  way  recommended  in  the  different 
articles  treating  of  those  metals. 

Vitellin — The  yolk  of  egg  contains  from 
16  to  17  per  cent,  of  an  albuminoid  substance 
called  vitellin.  Vitellin  contains  more  hydro- 
gen and  oxygen  than  albumen,  it  b  not  pre- 
cipitated by  the  salts  of  lead  or  copper,  and  it 
is  coagulated  by  ether. 

Volmnetrio  Solutions— Under  this  title 
we  propose  to  give  a  few  of  the  volumetric 
solutions  most  likely  to  be  useful  to  the  health 
officer  and  analyst. 

The  French  weights  and  measures  are  so 
universally  employed  for  scientific  purposes 
that  the  quantities  and  proportions  of  sub- 
stances used  in  the  solutions  will  be  expressed 
in  French  weights,  but  as  the  cubic  centi- 
metre bears  the  same  relation  to  the  gramme 
that  the  grain  measure  bears  to  the  grain,  the 
one  system  may  be  substituted  for  the  other 
with  no  difference  in  the  results.  In  such  a 
case,  however,  it  will  be  convenient  to  increase 
the  values  one-tenth  by  moving  the  decimal 
points  ;  for  example,  6*3  grammes  of  oxalic 
acid  in  100  grammes  of  water,  if  required  in 
grains,  had  bettor  be  translated  63  grains  in 
1000  grains  of  water. 

Bichromate  of  Potcuh,  Volumetric  Solution 
of, — 14*75  grammes  of  bichromate  of  potash 
is  dissolved  in  1  litre  of  distilled  water.  One 
hundred  cubic  centimetres  contain  1*475  of 
potassio  bichromate,  and  are  capable  of  con- 
verting 1  *68  grammes  of  iron  from  the  state 
of  proto-salt  to  that  of  per-salt. 

Copper,  Volumetric  Solution  of,— For  sugar 
estimation  34*639  grammes  of  pure  crystallised 
sulphate  of  copper  are  dissolved  in  about  200 
cubic  centimetres  of  water  ;  173  grammes  of 
crystallised  tartrate  of  soda  and  potsssa  are 
dissolved  in  480  cubic  centimetres  of  pure 
soda  solution  of  1*14  specific  gravity.  The 
first  solution  is  added  gradually  to  the  second, 
and  the  blue  fluid  diluted  to  1000  cubic  centi- 
metres. Ten  cubic  centimetres  of  the  solu- 
tion contain  *34G39  gramme  of  sulphate  of 
copper,  and  =  '050  gramme  anhydrous  grape- 
sugar,  or  '045  of  starch  or  dextrine. 

It  may  be  used  to  determine  the  amount  of 
grape-sugar  in  diabetic  urine,  in  grapes  and 
fruits,  alcoholic  liquids,  and  the  amount  of 
starch  in  substances  (first  converting  the 
starch  into  grape-sugar  by  boiling  with  a  dilute 
acid). 

UypoeulphUt  of  Soda,  Volumetric  Solution 
of — Twenty -eight  grammes  of  hyposulphite 
of  soda  are  dissolved  in  a  litre  of  water.  A 
portion  of  this  fluid  is  put  into  a  burette  and 
dropped  into  the  volumetric  solution  of  iodine 
until  the  brown  colour  is  discharged.  The 
number  to  produce  this  effect  is  noted,  and 


the  solution  diluted  so  that  a  Htre  is  equiva- 
lent to  12*7  grains  of  iodine,  and  contains  24*8 
grains  of  the  hyposulphite. 

This  solution  is  employed  for  thepurpcHss  of 
estimating  free  iodine,  an  operation  of  great 
importance  in  chemistry,  since  it  is  thus  an 
indirect  means  of  estimating  all  Uiose  sub- 
stances which,  when  brought  in  contact  vitb 
iodide  of  potassium,  separate  from  the  ssne  a 
definite  quantity  of  iodine,  or  when  boiled 
with  hydrochloric  acid,  yield  a  defiaite  quan- 
tity of  chlorine. 

Iodine,  Volumetric  Solution  of, — 127  gnsa. 
of  iodine  are  dissolved  in  water,  and  the  sola- 
tion  made  exactly  up  to  1  litre;  100  cubic ceo- 
timetres  are  then  equivalent  to  '17  f!Ttnun« 
of  sulphuretted  hydrogen,  *32  of  sulphuroei 
acid,  and  '495  of  arsenious  add. 

This  solution  is  used  for  the  quantitsiiTe 
determination  of  the  above.  It  is  dropped 
into  the  liquid  to  be  tested  antU  free  ioic^e 
appears,  or,  in  other  worda,  until  it  ceasei  to 
be  decolourised. 

When  the  solution  is  added  from  a  biirett« 
to  a  liquid  containing  free  iodine  a  deoom- 
position  takes  place,  which  may  be  represented 
by  the  formula  2Na2HsSs04  -f  I,  =  NsjSA 
-h  2NaI  +  2HaO ;  and  as  iodide  and  tetn- 
thionate  of  sodium,  the  result  of  the  dsooa- 
position,  are  both  colourless  salts,  when  the 
reaction  is  complete  the  solutitm  is  decol- 
ourised, and  the  amount  of  free  iodine  may  be 
calculated  from  the  number  oi  centimetres  of 
the  hyxMsulphite  solution  used. 

Iron,  Volumetric  Solution  of. — One  grtrnDe 
of  pianoforte  wire  is  dissolved  in  nitro-mnriatic 
acid,  it  is  then  precipitated  by  ammonia,  tb« 
resulting  peroxide  is  washed,  dissolved  in  > 
little  hydrochloric  acid,  and  the  solotkie 
diluted  so  that  1  cubic  centimetre  oootaioi 
1  milligramme  of  perchloride  of  iron.      i^ 

This  solutionmaybe  diluted  ten  or  ahnndred 
times,  according  to  oiroumstancw,  snd  is 
extremely  useful  in  the  quantitative  eolori- 
metric  methods  for  the  determination  of  in'*'- 
For  example,  supposing  we  require  to  eti- 
mate  minute  quantities  of  iron  existiog  io  * 
liquid,  the  latter  is  first  acidified  with  hydro- 
chloric acid,  or  if  the  iron  exist  partially  <^ 
entirely  in  the  state  of  protoxide,  it  must  br 
oxidised  by  the  action  of  nitric  acid ;  then  tb< 
solution,  or  50  cubic  centimetres  of  it,  ia  trans- 
ferred to  a  cylinder  of  glass,  and  1  or  2  cdk 
centimetres  of  a  solution  of  ferrocyanide  ^i 
potash  added.  This  produces  a  certain  cclacr. 
which  must  be  exact Ij^  imitated  by  adding  tbe 
standard  iron  solution  to  the  samequsntitjs' 
distilled  water  in  another  cylinder,  and  tttn- 
ing  it  in  an  exactly  similar  way.  The  vbc^ 
,  process  is  analogous  to  nesslerisini^  is  rezT 
easy,  and  especially  suitable  to  the  cftis^* 
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tion  of  the  minute  quantities  of  iron  which 
fcre  met  with  in  water,  the  ash  of  bread, 

Oxalic  Acidy  Volumetric  Solution  0/.— Dis- 
lolre  63  grammes  of  the  pure  crystallised  acid 
in  1  litre  of  distilled  water.  Fifty  cubic 
centimetres  of  this  solution  equals  *315 
Bntinune  crystallised  oxalic  acid,  '28  gramme 
of  iron. 

It  is  used  in  alkalimetry,  in  the  determina- 
tion of  protoxide  of  iron,  &o. 

Soda,  Volumetric  Solution  of. — ^Dissolve  42 
gnrammes  of  sodium  hydrate  in  a  litre  of 
water,  pour  25  cubic  centimetres  into  a  capa* 
cioua  beaker,  and  find  how  many  cubic  centi- 
metres of  the  volumetric  solution  of  oxalic  acid 
it  takes  to  neutralise  it,  then  calculate  how 
much  water  will  be  required  to  be  added  to 
the 'litre  solution  of  soda  so  that  60  cubic 
centimetres  of  the  oxalic  acid  solution  will 
exactly  neutralise  50  cubic  centimetres  of  the 
alkaline  solution.  For  example,  27  cubic  centi- 
metres of  standard  acid  neutralised  25  cubic 
centimetres  of  alkali,  therefore  multiplying 
eaeh  by  4,  we  get  108  =  100;  therefore  to  every 
100  cubic  centimetres  of  the  latter  8  cubic  centi- 
metres of  water  are  required  to  be  added. 
One  cubic  centimetre  of  such  a  solution 
equals  '06  of  hydrated  acetic  acid,  '063  of 
Biystallised  oxalic  acid,  '192  of  citric  acid, 
'15  of  tartaric  acid,  '04  of  sulphuric  anhy- 
dride, and  '049  of  sulphuric  acid. 

It  is  best  kept  in  a  similar  bottle  to  that 
represented  by  fig.  3,  p.  31. 

Votinif,  kc. — All  questions  brought  before 
I  sanitary  authority  are  decided  by  a  majority 
>f  rotes,  imless  more  than  a  simple  majority 
»  required  by  statute  in  a  particular  case. 

The  names  of  all  present  are  to  be  recorded, 
ind  when  a  division  takes  place,  the  names 
>f  the  members  voting  should  be  recorded. 
(Toting  by  ballot  is  certainly  not  admissible. 

The  chairman  of  any  sanitary  authority  may 
rote  on  all  questions,  and  in  case  of  equality 
las  a  second  or  casting  vote. 

The  following  form  is  the  voting  paper 
prescribed  by  the  statute  in  the  case  of  local 
XMUxis: — 


FORM  N. 

Foasf  or  YoTiso  Papsb  at  Blbctions  or  Msxbsbs 
or  Local  Boards. 

Voting  Paper. 
District  of 


N«ma  And  AddroM 
of  VoUr. 

Number  of  VfliM. 

Na  of 
Voting  Paper. 

AiB*t«- 

InitMi  of 

the  Voter 

against 

theKamee 

of  tbePer- 

aonifor 

whom  he 

intend*  to 

TOtCL 


NamMof 
thePcr- 
aoni  no* 
minaied. 


Beai- 
draceof 
the  Per- 
aoni  no- 
minated. 


ingof  the 

Peraona 

nomi- 


iNamaof 
theNo> 

minator 

or  one  of 
the  No- 

miuaton- 


Ad-'« 
&nm  ' 
of  audi 
Nomi- 
luator. 


I  vote  for  the  persons  in  the  abore  list  against 
whose  names  my  IniQals  are  placed. 

(Signed) 


or  the  mark  of . 


Witness  to  the  mark 

or pro^cy  for. 


DirutUmt  to  the  Voter, 

The  voter  most  write  his  initials  against  the  name 
of  every  person  for  whom  he  votes,  and  must  sub- 
scribe his  name  and  address  at  full  length. 

If  the  voter  cannot  write,  he  must  make  his  mark 
instead  of  initials,  but  such  mark  must  be  attested 
by  a  witness,  and  such  witness  must  write  the  initials 
of  the  voter  against  the  name  of  every  person  for 
whom  the  voter  intends  to  vote. 

If  a  proxy  votes,  he  must  in  like  manner  write  his 
initials,  subscribe  his  own  name  and  address,  and 
add  after  his  signature  the  name  of  the  body  of  per- 
sons for  whom  he  is  proxy. 

This  paper  will  be  collected  on  the  of 

between  the  hours  of  and 

For  the  rest  of  the  voting  machinery  in  the 
case  of  local  board  elections,  9U  LOCAL 
BoABDa. 


W. 


I— The  Local  Government  Board 
may  on  application,  in  pursuance  of  a  resolu- 
tion of  owners  and  ratepayers,  divide  any  dis- 
trict into  wards.  Su  articles  Local  Boards, 
Rboldtiovs,  &0. 


WarmiBir — In  cold  and  temperate  cli- 
mates artificial  heat  is  necessary  for  tl  e 
comfort  and  health  of  man.  A  house  or 
room  at  a  constant  temperature  of  60**  to  60°  F. 
is  both  pleasant  and  healthy,  and  it  is  not 
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kdnuble  to  attempt  to  vum  habitationa  to 
bigluir  temperatim.  Artifioial  hut  acta  Ii 
ndutioD,  GODvectiDn,  uid  oondaction;  < 
thetB,  ndUtion  ii  at  ths  tame  time  mo 
OOmmon  and  moat  vaatefoL  The  eftsot,  aa 
well  kaovn,  leaasDa  according  to  the  iqaara 
of  the  diaUnce  :  if  the  heat  at  1  foot  diataut 
from  the  Sre  be  wid  to  be  3,  then  the  heat 
4  feat  irill  bo  4',  or  liiteen  timea  lea* ;  the 
heat  at  8  feet  will  be  8',  or  aiity-four  timea 
leM,  aod  (0  on.  Ever;  oomman  open  fire- 
place beata  the  room  munlv  b;  radiation,  and 
in  order  to  obtain  the  greatest  poasible  radia- 
tion, the  width  of  the  back  of  the  grate  (honld 
be  one-third  of  the  width  of  the  hearth  n 
tbedepthfTomtliefrontbackwai'di  equal  to  the 
width  of  the  back,  the  aides  and  back  made  of 
nonijondncting  material,  and  the  chimney 
throat  contracted  ao  a>  to  leaten  the  draught. 
A  bonae  or  n»m  maj-  be  heated  artificially  by 
(1)  open  firepLacea  ;  |2)  atoree ;  (3)  ateam,  hoi 
air,  water,  oil,  6c.,  carried  in  pipea  ;  (4)  gaa. 

Theprinaipleiwhichongiittobe,  butaeldon 
are,  followed  are.  that  there  should  be  no  oolc 
dranghts  perceptible ;  that  the  fuel  when 
open  gratea  are  Dsod  should  be  perfectly  con 
■amed;  that  tbe  produota  of  comboation 
abould  be  carried  away  perfectly  ;  and  that  the 
room  ahould  be  heated  in  a  fairly  equal  manner. 
In  latj^e  houaea  and  publio  institutiona  tbe 
paiaagea  and  lobbies  require  to  be  warmed, 
for  if  DO  attention  is  paid  to  this  matter, 
directly  a  door  ia  opened,  the  cold  air  ruahing 
in  from  the  lobbies  and  paasagea  elfeetnally 
lowers  I  he  temperatnre. 

Optrt  FirtpliKa.— In  England  long-eatabliah- 
ed  custom  and  prejudice  render  open  Srepbices 
tbe  meani  of  beating  nine-tentbs  uf  the  habi- 
tationa,  and  although  ordinary  gratea  of  this 
kind  are  abjectionablo,  the  great  improTemsnt 
and  introductionof  TentilntJDgfireplacea  have 
remedied  many  of  th"  defecta.  Mr.  Galton'a 
ventilating  fireplace  is  illustrated  and  ex- 
plained under  VentilxtiOH.    There  are  many 

as  the  London  school -grate,  &c.— vii.,  that  of 
an  air-chamber  at  the  back  communicating 
with  tbe  external  atmosphere,  and  pouring 
warm  air  into  the  room  near  the  ceiling. 

Some  of  these  gr«tea  may  be  alaa  used  for 
other  purpoees ;  for  example,  at  Charing 
Croaa  Hoapital  one  serves  the  purpote'of  a  hot- 
doaet  ae  well. 

All  ordinary  gratea  may  befed  by  air  tromont- 
aide  by  a  specinl  channel-opening  in  the  hearth, 
and  thus  obviate  the  cold  draught  to  tbe  feet, 

Smokeleas  grates  economise  the  coal ;  one 
of  the  most  ingenioua  is  that  bated  upon 
Franklin's  idea— vii.,  a  reveraible  one.  Tbe 
grate  ia  a  kind  of  basket  which  can  be  tamed 
upaidedown.   Whentbeooalt getrad-hotind 
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require  replenishing,  tome  ooal  it  put  en  ia 
the  usual  way,  and  then  the  basket  lid  ia  shot 
down  and  the  whole  aSalr  turned  upsidi 
down.  The  red  coala  ara  now  at  the  top,  ttn 
nnbnmt  at  tbe  bottom  ;  a  alow  and  effectasl 
combustion  is  tbe  result 

Another  effectual  smoke-consnmer  is  oh  ii 
which  by  a  mechanical  arrangement  the  bnnua) 
fuel  cut  be  raised  and  coala  depoaited  benesth. 
There  is  also  another  kind,  in  which  the  coal  ii 
atored  ia  a  box  beneath  the  fir«  bars,  aads 
lifting  bottom  raiaea  thecoalaait  isoonsDmed. 

Slova.—&ll  theet-iron  atovea  when  red-bi^ 
allow  injurioua  gases,  carbonic  oxide,  Ac,  to 


IS  thro' 


and  hen 


amply  ventilated  ;  tliii 
porosity  may,  however,  be  prevented,  scold- 
ing to  Dr  Bond,  by  coating  them  with  a  E»d 
coating  of  silicate  solution.  The  stove  ratt«ra 
are  legion,  and  therefore  to  attempt  to  notici 
them  ia  impossible  ;  the  best  are  ondoabttdtj 
those  which,  like  the  calorigen  descrilwd  u>i 
illustrated  under  VBKTILAnos,  act  like  tit 


«thei 


.    Then 


talaoa 


isnlltd 


the  pyropneumatio,  the  inner  part  of  whici  ii 
constructed  of  fireclay  lumps,  having  venial 
air-pasaages  communicating  with  the  eittiul 
air  by  a  apecial  channel,  thla  warmed  li^ 
eacapLog  into  the  room  from  the  lop  of  tt> 
ttove.  This  is  an  open  atove,  and  tbe  fin  oi 
therefore  be  aeen.  Close  ttoves  are  narful 
where  a  fir*  ia  required  to  be  kept  alight  liitt 
and  day,  or  where — as,  for  inatance,  in  a  IoUit. 
pictore-galleiy,  lie  —  a  fire  ia  required  (o  tei 
many  honn  wichoat  attention.  For  net 
purposes  the  Arnott  ttove,  the  Belfsil  stun. 
or  those  upon  a  similar  principle,  an  ami 
convenient.  A  very  oaoful  tlow-cembutin 
atove  ia  shown  in  fig.  138.  Itec 
box  A,  a  body  O,  having 
an  exterior  eating  and 
perforated  with  ' 
the  space  betweei 
casings  being  filled  with 
powdareU  terra  cotta  j 
the  top  D  fita  in  a 
groove  filled  with  dry 
aaud;  the  amoke,  &c.  , 
pass  into  tbe  flue  at  B ; 
there  is  a  damper  at  B.  Kg.  19S. 

To  light  the  fire,  the 
firebox  ia  nearly  fitted  with  tmall  lompi  ^ 
ooat  and  coke,  then  aome  paper  and  stickiiai 
a  little  coal  are  placed  on  the  top  of  tl>>>- 
lighted,  and  the  top  D  replaced.  Th(  in  » 
thua  really  lighted  at  the  top,  and  bnraa  P*^' 
ally  down ;  it  may  be  extinguishtd  at  W 
me  by  olosing  the  damp«r  B. 
Steam,  WaUr,  *e.,  i>>pet.~Th*  «*•  *! 
whioh  every  pOTtion  »f  a  building  f  ^ 
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heated  by  water  or  steam  pipes  is  evident,  and 
accordingly  it  is  rapidly  supplanting  all  other 
systems  in  large  buildings,  such  as  churches, 
hospitals,  &e.  Heating  by  steam  is  now,  gene- 
rally speaking,  abandoned,  and  water  either 
at  high  or  low  pressure  is  found  in  practice 
most  convenient.  In  the  high-pressure  system 
the  water  is  heated  to  about  300''  or  SoO"*  F. ; 
in  Perkins*  patent  no  boiler  is  used,  but  a 
portion  of  the  tube  passes  through  the  fire; 
the  pipes  are  about  half  an  inch  in  diameter, 
with  thick  walls  of  welded  iron.  In  the  low- 
pressure  system  there  is  a  boiler,  and  explo- 
sions have  occurred ;  there  has  been  intro- 
duced, however,  an  improved  system  by 
which  the  boiler  is  at  the  back  of  the  fire, 
and  is  extremely  small,  only  holding  about  a 
quart  of  water.  Under  the  low  -  pressure 
system  5  feet  of  a  4-inch  pipe  will  warm  1000 
cubic  feet  to  55**,  and  12  feet  will  warm  1000 
cubic  feet  to  65*;  but  under  the  high  very 
much  less  is  required,  as  the  heating  power  is 
greater —indeed  it  is  said  that  the  heating 
power  ia  two-thirds  more,  and  therefore  two- 
thirds  less  piping  is  required. 

Ooi. — Gas  is  now  applied  to  heating  and 
cooking ;  for  the  latter  purpose  it  is  admirably 
adapted,  being  economical  and  cleanly ;  for 
heating  purposes  it  is  either  applied  in  open 
fireplaces  by  having  a  large  atmospheric  burner 
or  row  of  burners  at  the  bottom  of  the  grate, 
which  is  filled  with  lumps  of  asbestos  ;  or  in 
stoves ;  or,  again,  it  may  be  used  to  heat  a  small 
hot-water  service  of  pipes.  Undoubtedly  the 
best  gas-stove  \a  that  on  the  calorigen  principle, 
described  and  figured  under  Ventilation. 

A  method  of  heating  two  apartments  by 
one  fire,  first  described  by  Dr.  Franklin, 
meritfl  revivaL  Supposing  there  are  two 
adjacent  rooms  with  a  chimney  between,  it  is 
quite  possible  to  make  a  fireplace  of  cast  iron, 
■o  arranged  that  it  may  turn  round  on  a 
pivot,  so  that  the  fire  may  be  in  either  room, 
whilst  at  the  same  time  the  room  in  which 
the  fire  is  not  seen  lb  heated  by  the  red-hot 
back.  In  order  to  have  the  full  benefit  of  the 
arrangement,  it  is  necessary  to  put  two  flues 
(say  two  common  store-pipes)  in  the  lower 
part  of  the  chimney,  and  the  one  that  the  fire 
is  not  under  is  closed  by  a  valve,  which  must 
of  course  be  opened  when  the  fireplace  is 
revolved. 

**By  this  means  a  servant  could  at  any 
boar  in  the  morning  make  a  fire  in  the  study, 
which  would  also  warm  the  bedroom  without 
disturbing  the  master  by  going  into  his  cham- 
ber ;  and  the  master  when  he  rose  could  with 
a  touch  of  his  foot  turn  the  fireplace  on  its 
pivots  and  bring  the  fire  into  his  bedroom, 
and  keep  it  there  as  long  as  he  wished,  and  at 
going  oat  torn  it  back  again  into  his  study. 


When  retiring  to  rest  in  the  evening  he  would 
find  his  bed-chamber  comfortably  warmed  by 
the  hot  back-plate ;  and  if  he  wished  to  have 
a  sight  also  of  the  fire  he  could  turn  it  to> 
wards  him.  If  it  were  desired  to  have  hot 
air  introduced  into  the  room  in  which  there 
was  no  fire,  the  back-plate  might  be  made 
hollow,  and  an  opening  made  at  the  bottom 
for  the  admission  of  the  cold  air  into  the 
cavity,  and  another  at  the  top  of  the  air-box 
for  its  emission  into  the  room." — (Bebnan'b 
History  and  Art  of  Warming.) 

Dr.  Ancell  Ball  of  Spalding  is  the  inventor 
of  a  plan  for  simultaneously  warming,  disin- 
fecting, and  ventilating  a  house.  It  appears 
to  be  applicable  to  any  class  of  house,  from  a 
small  cottage  to  a  large  mansion,  and  by 
utilising  to  the  utmost  every  fire,  must  be 
without  doubt  very  economicaL  The  details 
of  the  plan  are  as  follows : — 

CoUaget. — A  five-roomed  cottage  (of  two 
sitting  and  three  bedrooms)  is  so  arranged 
that  in  the  partition  wall  between  the  two 
lower  rooms  an  aperture  is  left,  with  only  one 
chimney,  beneath  which  is  placed  in  the  said 
aperture  a  double-faced  or  Janus  little  grate, 
on  each  side  of  which  is  a  hot-air  chamber, 
provided  with  a  water-evaporating  pan,  so 
that  heated  moist  air,  after  being  diffused  into 
the  sitting-rooms,  can  be  conveyed  through  a 
hole  in  each  brick  up  a  lofti/  coach-house  into 
a  hay-chamber  above,  where  140**  are  obtained. 
The  same  kind  of  air  can  be  conveyed  into  a 
lobby  in  each  lower  room,  or  a  passage  or  hall, 
where  it  is  admitted  through  openings,  which 
can  be  plugged  with  a  stopper  at  night  before 
bed-time,  when  the  said  air  can  be  conducted 
up  to  the  three  cottage  bedrooms,  which  will 
be  comfortably  warmed  before  retiring  to  rest. 
The  Janus  grate  has  two  very  different-looking 
faces,  the  one  fur  the  sitting-room  looking 
like  an  ordinary,  cheerful  fireside,  with  the 
front  flush  with  the  wall,  which  does  not  pro- 
ject into  the  room ;  whilst  the  kitchen  side 
face  presents  a  complete  range,  with  three 
holes  in  the  hot-plate  for  a  large  pot  with  tap, 
as  a  substitute  for  boiler — one  for  a  frying- 
pan,  and  a  central  one  for  a  kettle,  &c.,  which 
can,  by  means  of  a  little  door  above  the  grate, 
be  conveyed  from  one  room  to  the  other — a 
very  useful  and  ingenious  contrivance.  Be- 
neath the  grate  a  large  oven  is  placed,  and 
the  flame  is  conveyed  completely  round  three 
sides  of  it,  at  the  same  time  imparting  heat 
to  the  two  hot-air  chambers,  so  that  the  maxi- 
mum of  heat  is  abstracted  before  the  little 
smoke  that  remains  passes  into  the  chimney. 
This  is  not  all,  for  the  two  faces  abstract  so 
much  air  that  cheap  coke  is  readily  consumed 
in  the  upper  two-thirds  of  the  grate,  whilst  a 
grated  drawer  slides  in  beneath  to  consume 
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the  best  riddled  small  yet  cheaper  ooals,  called 
'*  nuUy''  the  smoke  from  which  ascends  through 
the  incandescent  coke,  where  it  is  consumed, 
at  the  same  time  emitting  light  and  additional 
heat.  The  hot  ashes  are  frequently  falling 
upon  the  top  of  the  oren,  which  ia  thus  well 
heated  through  four  of  its  surfaces. 

A  drawing-room  and  dining-room  can  also 
be  heated  by  a  single  grate  in  the  same  man- 
ner, the  range  of  course  being  dispensed  with, 
and  another  face  substituted.  A  breakfast- 
room  and  office  can  also  be  heated  in  a  similar 
manner ;  likewise  two  kitchens,  the  lesser  one 
'being  supplied  with  a  corresponding  face. 

The  ventilation  is  provided  for  by  first  ad- 
mitting the  outer  cold  winter  and  pure  air 
into  the  two  lobbies  of  the  cottage,  by  conduct- 
ing it  to  the  ceiling  through  the  finely-per- 
forated zinc  and  muslin,  which  not  only  ex- 
•oludes  an  excess  of  air,  but  also  divides  the 
cold  current  so  finely  that  it  becomes  rapidly 
heated  by  the  hot,  moist  air,  which  it  meets 
in  the  lobbies,  so  that  when  a  persoH  opens 
the  inner  lobby  door  to  enter  the  sitting-room, 
no  current  of  cold  nir  or  disagreeable  draught 
is  experienced  by  those  sitting  there — a  cheap 
comfort  which  many  much  higher-rented  houses 
cannot  yet  boast  of.  This  plan  is  only  adopted 
in  the  cold  weather,  for  in  the  summer-time 
the  windows  above  the  outer  doors  work  on 
pivots,  in  order  that  a  full  current  of  air  can 
be  commanded  in  the  hotter  months. 

Having  thus  admitted  the  outer  pure  air 
after  first  warming  it,  the  next  important 
thing  to  be  done  is  to  carry  off  as  fast  as  it  is 
generated  in  the  rooms  the  impure  air  pro- 
ceeding from  the  breath,  from  gas,  lamps, 
and  perspiration,  &c  ;  and  this  is  admirably 
accomplished  through  a  cheap  flue  formed 
by  an  opening  in  bricks  placed  one  above 
the  other,  from  a  part  near  to  the  ceiling  to  a 
certain  distance  up  the  breast  of  the  chimney, 
having  no  communication,  however,  with  the 
smoke-flue,  although  warmed  by  it ;  for  the 
said  ventilating-flue  is  formed  in  and  through 
the  brickwork  in  the  breastwork  itself;  and 
in  order  to  prove  its  successful  action  a  feather 
is  suspended  over  the  entrance,  where  it  is 
powerfully  drawn  by  the  upward  current  into 
the  chimney,  thus  emptying  a  room  of  impure 
air  quite  as  cheaply  as  the  House  of  Commons 
is  by  the  steam-pumping  apparatus,  and  per- 
haps, also,  quite  as  agreeably. 

If  there  should  bo  an  infectious  fever  in 
the  house,  a  more  powerful  up-current  can  be 
obtained  by  placing  a  lamp  or  a  horizontal 
wheel  worked  by  four  conical  cavities  at  the 
top,  at  the  commencement  of  the  ventilator. 

One  of  the  bedrooms  is  so  constructed  that 
it  can  be  immediateV^  oonN^tV.^^  vciX.^  «^  ViUle 
hospital  for  tVie  VniectioxvA  ^\%«8a«%  ol  ^^t^'^- 


hood,  by  first  admitting  pure  air  into  the  bed. 
room,  through  louvres  and  other  openinj^  in 
the  lower  panels  of  the  door,  over  wkk^  s 
piece  of  peif  orated  zinc,  covert  with  x&osIiD, 
slides,  so  that  the  air  is  admitted  without  asj 
objectionable  draught.  At  the  bottom  of  tbe 
panels  is  placed  a  vessel  con^ning  osone,  asd 
there  is  a  bottle  of  disinfectant  provided  with 
a  wick,  and  so  arranged  that  the  upper  edge 
of  the  muslin  is  continually  kept  wet  with  it 
The  impure  air  in  this  case  is  not  extracted 
by  the  usual  shaft,  but  by  an  additional  one, 
commencing  in  an  opening  in  the  partitioa 
wall,  and  terminating  in  a  zdnc  chimney.  As 
up-cast  current  is  ensured  by  a  small  gai  or 
paraffine  lamp,  which  is  thus  made  to  both 
light  and  ventUate  two  rooms  simultaneouslj. 
By  the  side  of  the  lamp  is  placed  a  bottle 
charged  with  some  disinfectant — {e.(f.,  carbolic 
acid— which  is  conveyed  by  m«uis  of  the 
siphon  action  of  a  wick  to  the  sides  of  tbe 
heated  cone;  by  this  means  the  impure  air  is 
saturated  with  a  disinfectant  before  it  nixct 
with  the  atmosphere. 

Ballard  and  Pittas  patent  is  also  an  attempt 
to  combine  on  a  large  scale  ventilation  and 
warming.  The  apparatus  consists  of  a  sttiei 
of  hollow  copper  vessels,  standing  erect,  ade 
by  side,  and  a  few  inches  apazt,  tbe  whole 
being  enclosed  in  an  ornamental  wooden  cu- 
ing. These  vessels  are  filled  with  hot  water 
from  a  hot- water  circulating  boiler.  The  cdd 
air  is  brought  direct  from  the  outside  of  the 
house  by  a  suitable  channel  eiterins  the 
apparatus  at  its  lowest  point ;  the  cold  sir  in 
ascending  passes  over  the  copper  plates,  asd  ii 
discharged  warm  into  the  house.  This  method 
of  warming  the  air  answers  well,  for  it  can 
never  be  overheated.  Of  course  the  appaiatsi 
is  entirely  beyond  the  reach  of  small  hosve- 
holders,  but  it  is  well  adapted  for  the  hosKi 
of  the  middle  and  upper  classes. 

Washer-Women— Their  hlwrioiu  work, 
humid  atmosphere,  cramped  positioD,  and 
constant  contact  with  acrid  irritating  Uqniili 
expose  washer-women  to  many  diseases,  th« 
more  common  of  which  are  rheumatism,  oolds, 
amenorrhoea,  oedema  of  the  legs,  vaiicoeenini, 
ulcerated  legs,  and  according  to  Benouton  de 
Ch&teauneuf,  extreme  liability  to  phthisis.  It 
does  not  appear  that  they  often  contract 
disease  from  washing  the  garments,  kc, 
used  by  persons  suffering  from  infectious 
disorders.  Eillotson  has,  however,  quoted  » 
case  in  which  a  washer-woman,  after  washin.; 
the  linen  worn  by  a  man  suffering  fni« 
glanders,  was  seized  with  the  same  disea^ 
Halle  has  attributed  to  the  ref use- water  «f 
.  wash-houses  the  ulcerated  throats  and  inte^ 
\  \fiL\\>\K\x\i\%?«^st%^^\.\s«d  by  him  to  be  veiy  prera* 


gat  (he  woaber'women  mbabiting  tbo 
■  builciof  the  "rieiirtdtiOobelint," 
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•Honsea — In  kll  Urge  citiei,  eipe- 
heir  more  ■ncient  quarter*,  ipnee  ii 
iMj  deficient  thnt  not  alone  do  the 

I  to  wnah  their  clothoi  in  the  (uli- 
ID  which  they  Jiva,  but  they  hivo 

II  their  ingenuity  to  dry  the' 
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1  the  nuiTow 

1  tucb  tonnn  it  ii  the  monl  daty  uF 
Mnitnry  authority  to  eitabliib  pro- 
itnicted  vaBb-bouacn.  in  order  to  gire 
ilitj  to  those  cluiE)  who  huTe  no 
ees  Ht  home  to  waah  and  dry  their 
[  thus  encourage  clennliDGu. 
abliibment  of  public  baths  and  wash' 

provided  for  by  the  9  It  10  Vict.  o. 

II  Vict.  c.  61 :  21  it  22  Viet,  c  BS, 
1  the  l-ulUc  Health  Act,  IST5,  a.  G5. 

t— The  true  oolutitotion  o(  water 
iacovered  until  the  year  1781,  when 
1  and  Jamei  Watt,  independently  of 
:t,  Aoveil  it  to  be  Si  componnd  of 
and  oxygen.  The  chemical  compoai- 
»olutely  purs  water  ii  prored,  both 
is  and  ayntbeaifl,  to  be  the  oombina- 
londeDiatioi)  of  two  goaea,  hydrogen 
:en,  in  the  proportion  by  rolumt  of 
he  former  to  one  of  the  latter;  bj. 
ight  of  oiygea  to  one  ct  Lydrogec. 
aal  formula  i>  therefore  UiO,  and  it* 

ecihc  graiity  of  water  aa  a  vapour 
I  022;  aa  a  liquid,  1000;  as  a  aolid 
;.  A  litre  of  water  at  4°  C.  weight 
imea ;  a  cubie  inch  at  C2°  F.  weighs 


ic  foot,  9 


illon  equals  'ICOI  cubic  foot,  ami 
foot  equala  G'2J35  gnlloni— or,  for 

purpoacH,  1  gallon  equals  'IG  cubic  i 
1  cubic  foot  equoli  6j  gBUoni. 
nter  is  a  liquid,  colourless,  tranS' 
nd  deititute  of  odour  or  tnate.    It 

or  below  32°  F.  (0°  C),  and  boils  at 
lary  barometric  preiaure  at  212°  F. 

»}ntraGta  regularly  on  the  abstraction 
itil  it  reacliea  a  temperature  of  about 
1°C.);  ittheueipandaanilcoDtinaea 
nntil  it  freezes.  M  39'2°  it  attains 
■t  density,  and  when  it  congenta  it 
a  apace  is  great  as  it  did  at  48-2°  F. 
but   notwitlutMiding  this  gTadual  , 
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dilatation  its  refractiTe  power  on  light  con- 
tinues to  inoraaie  regularly,  aa  thoogh  it  oon- 

I  tracted.  Abore39-2°F.  (4"  C.)  water  expaada 
regularly  ai  the  temperature  rises. 

Water    ia    the    standard    with  which  the 

'  specific  gtKTitiesot  liquids  and  solids  ace  com- 
pared, its  maximum  density  at  39'2°  being 
taken  aa  IDOO. 

j  Water  abaolntely  pun  ia  never  found 
naturally ;  the  whitest  snow,  the  clsoieat 
rain-water,  the  moat  transparent  ice,  all  con- 
tain air,  small  quantities  of  aalta,  and  a  little 
organic  matter.    It  ia  only  by  special  proceiaea, 

,  indeed,  that  the  chemist  can  obtain  it  chemi- 
cally pure;  for  Freaenioa  found  by  diitilling 

'  42'41  grammesof  water  from  a  glaas  flask  with 

'  great  care  that  it  subsequently  left  on  e»apo- 

I  ration  and  ignition  '0018   gramme  of  solid 

Ur.  Crookes,  in  determining  the  ntomio 
weight  of  tholUom,  found  it  Decenary  to  ra- 
distil  water  in  a  special  apparatus  in  vacuo 
'  (Chemical  Naos,  vol.  iiii.  No.  741);  but  it 
may  also  be  obtained  pure  in  small  qnantitiei 
'  by  combining  proper  volumes  of  oxygan  and 
j  hydrogen  by  the  eleetiio  ipark ;  in  larger,  by 
transmitting  dry  pure  hydrogen  over  ignited 
oxide  of  copper  and  collecting  the  water 
,  formed.  Water  distilled  in  the  ninal  way, 
I  however,  oniweri  all  the  ordinary  reqnire- 
'  monts  of  the  chemist. 

The  diCCarent  vsriatiei  of  natural  water  may 
be  divided  into  fresh  and  salt,  the  former 
again  being  subdivided  into  rain-water,  snow- 
water,   spring  -  water,   river -water,   mineral 

I  Sea-Waler.—ThB  composition  of  the  water 
'  of  the  ocean  varies  somewhat  in  difterant 
parts  of  the  globe.  Its  main  characteriatie  is 
ita  saltnesi,  derived  from  the  large  imouut 
of  salts  it  contains,  the  total  saline  matter 
'  nmaunting  usually  to  3j  per  cent.  The 
<leiieity  of  sea-water  is  about  1-0274.  The 
'  salts  ire  chiefly  cbloridei  of  sodium  and 
'  magnetiam  and  sulphate  of  magnesium. 

The  following  are  analyses  of  sea-water — 
the  British  Channel  by  Schweitser,  the  Medi- 
terranean by  Usiglio  (Ann-  de  Chimie,  III. 
xivii,  104) :— 
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Sea- water  is  a  great  stimulant  to  the  skin, 
and  gives  tone  to  the  nervous  system.  Many 
people  suffering  from  skin  diseases  can 
neither  bathe  nor  approach  the  sea  without 
becoming  worse ;  but  its  action,  speaking  gene- 
rally, is  beneficial  upon  man,  and  those  who 
live  near  the  coast  are  healthy.  Sea-water, 
owing  to  the  large  proportion  of  dissolved 
chlorides  in  it,  is  an  excellent  disinfectant. 

Waters,  Drinking.  —  The  drinking-waters 
include  spring,  river,  lake,  and  well  water. 
It  is  impossible  to  say,  abstractly,  which  is 
the  most  healthy  supply.  A  water  free  from 
human  or  other  contamination,  not  too  hard, 
well  aerated,  and  containing  no  microscopic 
life,  from  whatever  source  derived,  is  a  good 
water. 

Examination  of  Drinkinff-Water.— The  hy- 
gienist,  in  examining  drinking-water,  has  to 
solve  the  question  whether  the  water  is  fit 
for  domestic  and  other  uses.  This  may  easily 
be  determined  by  several  very  satisfactory 
methods. 

Collection  of  the  Sample. —One  or  more 
chemically-clean  transparent  wine-bottles  an- 
swer admirably.  They  may  first  bo  cleansed 
with  caustic  soda  or  potash,  then  washed 
with  hot  water,  and  finally  treated  with  a 
little  strong  sulphuric  acid,  and  again  rinsed. 
Too  much  care  to  have  the  bottle  clean  can 
hardly  be  taken;  the  corks  should  fit  pro- 
perly, and  be  perfectly  new  and  clean.  In 
taking  samples  from  whatever  source,  the 
bottle  should  be  washed  out  again,  in  addition 
to  the  cleansing  mentioned,  with  the  sample 
to  be  examined.  In  the  case  of  town  sup- 
plies, the  water  sliould  be  allowed  to  run  a 
little  time  before  filling  the  vessel,  and  the 
same  remark  applies  to  pumps.  If  a  sample 
from  the  source  of  a  spring  is  required,  it  is 
often  impossible  to  get  a  satisfactory  collec- 
tion without  digging  the  previous  night  a 
small  excavation,  into  which  the  spring  falls 
in  a  miniature  cataract ;  and  the  placing  of  a 
little  glass  or  porcelain  spout,  over  which  it 
flows,  will  facilitate  greatly  the  subsequent 
operations. 

A  fairly  complete  examination  of  a  drinking- 
water  comprises — 

1.  A  physical  examination  by  which  (a)  its 
general  appearance  as  to  colour,  smell,  tur- 
bidity, sediment,  &c.,  and  (6)  its  microscopic 
characters  are  determined. 

2.  A  chemical  examination  by  which  the 
(a)  amount  of  suspended  matter,  (b)  total  solid 
residue,  (c)  chlorine,  {d)  hardness,  (c)  nitrates 
and  nitrites,  (/)  ammonia  and  organic  matter, 
{g)  metals,  are  all  quantitatively  determined. 

It  is,  however,  only  in  very  important  cases 
that  the  whole  process  is  gone  through,  a  very 
■ligbt  examination  sufficing  in  bad  waters  to 


condemn  them ;  while  «n  the  case  of  doabtfal 
waters,  a  microscopic  examination,  with  the 
quantitative  determination  of  (6),  (c),  and  (/) 
will  give  certain  indications  whether  the  vster 
is  a  potable  one  or  not. 

Preliminary  Physical  and  Chemical  Exami- 
nation of  a  Water. — First,  the  water  should  be 
examined  as  to  clearness  by  holding  a  large 
flask  in  front  of  a  dark  wall,  while  a  itroBg 
light  falls  on  it  from  above  ;  next,  the  eolo&r 
may  be  noted  by  filling  a  flask  with  distilled 
water,  and  placing  the  two  flasks  side  by  nde 
on  white  paper.  The  flask  may  now  be  Mbskcn 
up  and  smelt,  to  ascerWn  whether  there  ii  as  j 
odour,  in  which  wanning  the  water,  sad  the 
addition  of  a  little  caustic  jwtash,  will  assist ; 
if  this  produces  any  odour,  a  considerable  qau- 
tity  of  organic  matter  is  sure  to  be  present 

Nitrites  may  also  be  tested  for  by  iodide  d 
potassium,  acetic  acid,  and  starch  paste.  For 
this  purpose  it  is  best  to  take  100  cubic  centi- 
metres of  water  in  a  glass  cylinder ;  if  a  bine 
colour  is  the  result,  nitrites  are  presents  To 
another  100  cubic  centimetres,  some  Xessler 
test  (see  Nessler)  may  be  added;  if  this 
produce  a  discolouration  or  precipitate,  sid- 
moniacal  salts  are  present.  Another  100  cabic 
centimetres  can  be  boiled  with  a  few  dropi  of 
acid,  and  tested  with  sulphuretted  hjdroges 
for  metals.  A  good  water  neither  gires  s 
blue  colour  with  the  iodide  of  potash  sod 
starch,  a  brown  colour  with  Kessler,  nor  s 
dark  colour  with  sulphuretted  hydrofen;  :t 
does  not  contain  much  suspended  matter,  nor 
has  it  a  bad  smell. 

MicroscopiceU  Examination  of  Water.-yo 
examination  of  a  drinking-water  is  cmaplete 
unless  it  has  been  submitted  to  microsoopicil 
examination ;  in  fact,  by  the  microscope  sloce 
a  water  may  be  pronounced  pure  (ht  the  re- 
verse.   The  writer  has  lately  paid  oooddenble 
attention  to  the  connection  between  chemiol 
analysis  and  the  microscopical  characters  of  s 
water.    The  method  employed  was  simplr  to 
allow  the  water  to  stand   from   twelte  to 
twenty-four  hours  in  a  tall  jar  or  bottle  of 
transparent  glass,  the  mouth  of  the  resMi 
being  covered  with  filtering-paper ;  at  the  eni 
of  that  time  the  water  was  siphoned  off,  sn^ 
the  sediment,  if  any,  taken  up  by  a  jKpette 
and  examined   under  the    microscope;  the 
water  thus  freed  from  the  matters  hdd  a 
suspension  was  then  analysed  in  the  ordiBsrr 
way.      In  every  case  it  was  found  thst  the 
microscopical  characters  supported  the  d^ 
mical  analysis ;  for  the  best  waters,  eves  cs 
standing  a  couple  of  days,  will  only  leave  tie 
slightest  sediment,  which  sediment  willooi 
tain  no  animal  or  vegetable  life,  visible  si  sS 
events  with  ^-inch   jwwer.      The  foUovisf 
table  gives  a  few  examples  of  this :— 
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1 

BoUd  BMidaa. . 

Chlorln*. 

Free 

AmmouiA. 

Albaminoid 
AnunoDl*. 

Examination  of  BedlUMnt^ 
fcud  JUmarka. 

Onina  p«r  OaUod. 

Oniiiuper 
OiOlou. 

FMiaper 
Million, 

Parbip«r 

MilUoa. 

Bml\nm. 

Otfania 

ToUI. 

BtTer-water  from\ 
Dear  Ghilcomp-  > 
ton    .               .) 

HiU  Spring,  Chil- ) 
compton   .       .  f 

A    hard    spring-) 
water     from:- 
KiDgsbridge     . ) 

23-00 

21-00 
28  00 

25  00 

8  00 
11-00 

48-00 

29-00 
39-00 

1-4 

10 

24 

00  09 
00  04 

oo-oo 

0015 

00  03 
00  05 

/After      standing       24 
hours,  a  copious  de- 
posit settled  at  the 
bottom  of  the  bottle ; 
this  on  examination 
was  found  to  be  prin- 
cipally composed   of 
d^ris   of    vegetable 
and  animal  life.  Roti- 
fer vulgaris,  Brachi- 
onus,  Olaucoma,  An- 
ffuillulaflwfialU,  Ac- 
tinophrys    Mol,    and 
other  infusorial  forms 
^    were  identified. 
Entire  absence  of  ani- 
mal life,and  sediment 
very  scanty. 
/^  After  standing  36  hours, 
j     a   slight    sandy   de- 
i     posit ;  no  life  ;  a  little 
1^    vegetable  d^ris. 

Mr.  Jabez  Hogg  also  gives  the  following 
uialyBei  of  waters  by  Dr.  Dugald  Campbell, 
^d  his  own  microscopic  observations : — 

A  water  gave  to  analysis — 

Oraios  per  Gallon. 

Saline 3  200 

Volatilised  matter  which  blackened 
when  heated       ....       1-200 


Alb..  NH, 


ToUl 


4*400 
0  006 
O02O 


The  water  was  brown  in  colour,  and  abounded 
in  animal  and  vegetable  organisms,  chiefly  par- 
amsBcium,  tricboda,  rotifers,  cercomonas,  Pro- 
tococcus  fluvialis,  confervae,  and  numerous 
fragments  of  decaying  mosses  and  vegetable 
matter. 

Another  water  from  the  red  sandstone,  con- 
taining 11*8  grains  of  solid  matter  per  gallon, 
uid  ammonia  as  follows : — 

Grain*  par  Gallon. 

NIX, 0-002 

Alb.',  NH, 0  001 


found  by  Mr.  Hogg  to  be  perfectly  free 
from  aU  living  organisms. 

It  is  impossible  to  enumerate  all  the  forms 
which  the  microscopist  may  meet  with  in 
water,  a  few  of  the  most  common  may,  how- 
erer,  be  mentioned. 

1.  Inanimate  Substances,  —  Sand,  chalk, 
:lay,  marl,  and  other  earthy  or  mineral 
natters. 

Vegetable  matters  ~  such  as  the  debris  of 
)lAnts,  bits  of  cotton,  linen,  &o. 

Animal  matters— such  as  bits  of  hair,  wool, 
•pithelium,  wings  and  legs  of  insects,  and  the 
iebris  of  fishes. 

2.  Living  Animal  and   Vegetable  Forms. 


— These  are  various.  Bacteria,  rhizopoda, 
englenae,  various  ciliated  free  infusoria  moving 
rapidly,  algae  and  diatoms,  hydrozoa,  worms, 
and  fungi,  are  the  principal  classes  to  which 
the  microsopic  life  of  water  is  to  be  re- 
ferred. 

The  principal  living  forms  in  water  are 
easily  learned  by  the  aid  of  diagrams  and 
practical  observation,  but  of  course,  in  order  to 
identify  every  animalcule,  desmid,  or  diatom, 
and  to  name  it  accurately,  requires  an  im- 
mense amount  of  study  in  a  special  direction. 
The  plate  Ulustrating  this  article  (fig.  139)  will 
be  found  of  use  for  the  sake  of  reference,  as 
it  contains  a  representation  of  most  of  the 
common  species. 

Xo 

1.  Closterium. 

2.  Semidesmus  obtusus. 

3.  Spores  of  a  fung^is. 

4.  Conferva  floccosa. 
6.  Englena  viridis. 

6.  Diatom  vulgare. 

7.  Pleurosigma  angulatum. 

8.  Navicula  viridis. 
0.  Surirella  splendida. 

10.  Colony  of  vorticella. 

11.  Cyclidium  glaucoma. 

12.  Brachionus. 

18.  Rotifer  vulgaris. 

14.  Oxytricha  lingua, 

15.  PellionelU. 

16.  Glaucoma  scintillans. 

17.  Glaucoma  Qibba. 

18.  Jieucophrvs  striata. 

19.  ParamsBCium  aurelia. 

20.  Paramsecium  caudatum. 

21.  Paramaicium  chrysalis. 

22.  Actinophrys  sol  (budding). 

23.  Monura  dolcis. 

24.  Daphnia. 

25.  Amceba. 

26.  Ghlloden. 

27.  Cypris. 
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With  regard  to  the  interpretation  which 
should  be  put  upon  microscopio  results,  the 
fewer  living  forms  met  with,  as  before  said, 
the  purer  the  water. 

Cotton  fibres,  epithelium,  potato  starch, 
hairs,  and  similar  structures,  although  they 
maj  be  harmless  in  themselves,  are  evidences 
that  the  water  is  susceptible  of  human  con- 
tamination. 

Confervoid  growths,  algso,  and  desmids  (Nos. 
1,  2,  4,  5,  6,  7,  and  8,  fig.  139)  are  met  with 
in  running  streams  of  great  purity ;  and  if 
these  are  the  only  structures  met  with,  a  water 
•hould  not  be  condemned ;  but,  in  the  writer^s 
experience,  when  such  forms  have  been  nu- 
merous, infusorial  life  is  also  present. 

On  the  other  hand,  ciliated  forms  (such  as 
Nos.  14, 15, 16, 17,  18, 19,  20,  21,  and  23,  fig. 
139)  are,  as  a  rule,  indicative  of  sewage  con- 
tamination; it  is  indeed  said  that  waters 
containing  paramsecium  are  even  injurious  to 
animals. 

Anguillula  Jluvialis,  a  small  and  active 
eel-like  worm  so  frequently  met  with  in  river- 
water,  is  said  to  be  the  origin  of  (rtcAina, 
bat  of  this  there  is  no  proof. 

Fungi  and  much  decaying  vegetable  matter 
ere  always  suspicious. 

Microscopic  results,  unless  very  definite, 
should  be  supplemented  by  chemical  analysis. 
Water,  Chemical  Examination  of, — The  ap- 
paratus required  for  the  entire  examination 
of  water  are— 1.  A  balance  that  will  turn  with 
a  milligramme  when  each  scale  is  loaded  with 
50  grammes,  and  that  has  room  on  the  pans  to 
take  a  platinum  dish  of  100  cubic  centimetres 
capacity.  2.  Accurate  weights.  3.  Measures; 
of  these,  flasks  are  convenient:  one  of  70 
enbio  centimetres,  one  of  100  cubic  centimetres, 
one  of  50  cubic  centimetres,  and  one  of  500 
cubic  centimetres,  will  answer  the  purpose 
admirably;  they  have  a  mark  cut  on  the 
neck,  and  are  gauged  to  hold  the  exact 
quantity.  4.  Pipettes.  5.  One  or  more 
burettes.  6.  Large  retorts,  holding  at  least 
1600  cubic  centimetres.  7.  A  large  Liebig*s 
condenser.  8.  A  platinum  dish  of  100  cubic 
oentimetres  capacity.  9.  Glass  cylinders, 
holding  about  160  cubic  centimetres. 

Colour, — It  is  sometimes  necessary  to  make 
%  definite  statement  about  the  colour  of 
water,  and  Mr.  Falconer  King  has  proposed 
%  method  by  means  of  which  this  may  be 
measured  and  referred  to  a  standard.  The 
process  consists  of  adding  an  aqueous  solution 
of  caramel  of  a  certain  strength  from  a 
burette   to  a  known    quantity    of   distilled 

kter,  which  may  be  contained  in  an  ordinary 
ilerising  cylinder.  The  standard  solution 
of  caramel  is  made  by  adding  caramel  to  dis- 
tUUd  water  until  the  proper  depth  of  tint 


has  been  attained.  '*The  depth  of  colour 
which  it  should  possess  is  ascertained  as  fol- 
lows :  To  8  oz.  of  pure  water,  perfectly 
free  from  ammonia,  contained  in  a  glass  tube, 
and  forming  a  column  12  inches  long,  add  10 
grains  by  volume  of  solution  of  ammonium 
chloride,  containing  3*17  grains  of  the  salt  in 
10,000  grains  of  water  (or  '001  grain  of  am- 
monia in  1  grain  of  solution).  To  this  mix- 
ture, after  proper  agitation,  add  25  grains  by 
volume  of  Nessler's  solution,  of  the  usual 
strength ;  allow  this,  after  mixing,  to  repose 
for  ten  minutes  at  a  temperature  of  60°  F., 
when  the  colour  produced  will  equal  about 
30°  in  my  scale.  That  is,  300  grains  by  vol- 
ume, or  30°  (a  degree  being  equal  to  10  grains 
by  volume),  of  caramel  solution,  if  of  proper 
strength,  will  produce  exactly  the  same  depth 
of  colour  when  added  to  the  same  amount 
of  distilled  water  (8  oz.)  in  a  column  12 
inches  long."— (Process  for  the  Estimation  of 
Colour  in  Water,  by  J.  Falconer  King, 
Chemical  News,  No.  800,  1875.)  The  rest  of 
the  process  is  exactly  similar  to  nesslerising. 

Suspended  Matters, — The  best  way  of  esti- 
mating matters  in  suspension  is  to  take  the 
solid  residue  of  the  water  unfiltered,  then 
filter  a  portion  of  the  water,  and  again  take 
the  solid  residue ;  the  difference  between  the 
two  determinations  is  the  suspended  matters. 

Solid  Besidue. — All  natural  waters  hold 
various  matters  in  solution,  and  when  the 
water  is  driven  off  by  heat,  a  sediment 
remains — ^this  is  the  solid  residue.  In  order 
to  take  it,  the  best  way  is  to  evaporate  100 
cubic  centimetres  to  dryness  in  a  platinum 
dish  over  the  water-bath  and  then  weigh ; 
the  result  may  be  expressed  in  French  weights 
as  so  much  per  litre,  or  in  English  as  grains  per 
gallon,  by  simply  multiplying  by  7  and  divid- 
ing by  100 ;  for  example,  100  cubic  centimetre^ 
evaporated  down  gave  '0892  of  residue ;  this 
by  calculation  =  62 '44  grains  per  gallon. 

A  still  more  convenient  way  is  to  evaporate  70 
cubic  centimetres  down,  then  each  milligramme 
is  equal  to  1  grain  per  gallon ;  for  example,  if 
70  cubic  centimetres  had  given  '0892  of  resi- 
due, the  solids  per  gallon  would  be  89*2 
grains.  If  a  quantitative  examination  of  the 
salts  present  in  water  be  wanted,  a  very  large 
bulk  will  require  to  be  concentrated  (say  4  or 
5  litres)  first  in  a  flask  and  lastly  over  the 
water-bath.  The  solid  residue  obtained  by 
evaporating  down  100  cubic  centimetres  is 
generally  ignited  at  a  dull  red  heat ;  the  loss 
represents  volatile  and  organic  matter,  but 
too  much  stress  must  not  be  placed  upon  any 
loss  which  may  occur  in  this  manner,  as  much 
volatilisation  of  the  chlorides  may  take  place. 
If,  however,  there  is  blackening,  it  is  a  sure 
indication  of  organic  matter.    If  the  solid 
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reaidae  is  high  and  inorganic,  the  lample  ia  a 
hard  water ;  if  low,  it  is  a  soft  water. 

The  following  are  examples  of  solid  resi- 
due : — 

Se€i-Wat€r. 

GrJiins  per  Oallon. 
AtUntic  Ocean        ....    268800 

Mineral -Watert. 

BelUer 290D0 

Spa  .        k        .        .        .        .        .  83-00 

Tanbridge 8-60 

BeidllU 1928  00 

Cheltenham 805  00 

HaiTOgate 04000 


River-Wateri. 

Avon 

Severn  at  Newtown 
Thames,  as  supplied  to  London 
Rhine  at  Basle 
Danube  near  Vienna 
Spree  at  Berlin  .    . 
Garonne  at  Toulouse 
IrwelU  near  its  source    . 
Mersey,  above  Warrington 

Lake-  Walert. 
Loch  Katrine  . 
Bala  Lake 
Bassenthwaite 
Windermere    . 
Lake  of  Geneva 
The  Great  Salt  Lake 


7-77 

6  02 

21-66 

11-86 

9-80 

7-98 

9-66 

6-46 

19  85 


2  80 
8-18 

3  27 
4-06 

10-64 
936-40 


Sprina  and  WeU  Waters. 

Norwich  artesian  well,  400  feet  deep    26-70 
Rochdale  spring  26-93 

Worthing  deep  well  in  the  chalk  .        2271 
A  spring  near  Exmouth  .        .      109-00 

Wells  near  Kingsbridge .  .        61*70 

Wells  from  the  red  sandstone  (Devon)    10  -00 

Hardness. — Waters  abounding  in  calcareous 
and  magnesian  salts  use  or  destroy  much  soap 
before  a  lather  is  formed.    The  explanation 
of  this  is  that  the  soap  forma  insoluble  salts 
with  the  lime,  &c     Such  waters  are  said  to  be 
hard,  the  converse  soft.    Now  it  is  obvious 
that  the  soft  waters  have  a  small  solid  residue ; 
the  hard,  a  large.    A  water  with  8  or  10  grains 
of  solid  residue  is  a  moderately  soft  water ; 
the  lake-waters  with  from  2  to  3  grains  of 
residue  are  extremely  soft,  whilst  those  with 
50,  60,   70,   and  80  grains  of  saline  residue 
must  be  hard ;  so  that  any  other  test  except 
taking  the  solid  residue  is  really  superfluous. 
If,  however,  the  aoap  test  of  Dr.  Clarke  is 
required  to  be  used,  the  modification  proposed 
by  Messrs.  Wanklyn  and  Chapman  is  most 
convenient  and  most  accurate.     A  standard 
solution  of  pure  chloride  of  calcium  is  first 
prepared,  the  strength  being  1*110  grammes 
to  the  litre.    Each  cubic  centimetre  equals  1 
milligramme  of  carbonate  of  lime.    The  soap 
test  is  made  by  pounding  together  two  parts 
of  lead  plaster  and  one  of  carbonate  of  potash, 
exhausting  them  with  alcohol  of  about  90  per 
cent,  (about  thirty  times  as  much  alcohol  as 
there  is  lead  plaster  is  used  in  this  operation) ; 
it  is  then  diluted  with  about  its  own  volume  of 


water,  and   standardised   in   the   foUowiog 
manner :  10  cubic  centimetres  are  put  ia  s 
bottle  with  70  cubic  centimetres  of  water,  the 
standard  chloride  of  odcium  solution  added 
until  frothing  stops  ;  it  is  then  easy  to  calmlstw 
so  as  to  dilute  the  aoap  solution,  so  as  to  make 
17  cubic  centimetrea  of  standard  soap  solntkn 
to  exactly  neutralise  16  cubic  ^ntime^es  of 
the  calcium  solution,  each  cubic  centimetre  of 
the  soap  solution  will  then  be  equivalent  to  1 
milligramme  of  carbonate  of  lime.    In  onkr 
to  use  the  teat,  70  cubic  centimetres  of  water 
are  put  in  a  flask,  the  soap  solution  sdded 
gradually  from  a  burette,  or  other  convenient 
graduated  instrument.     After  each  addition 
the  flask  should  be  well  shaken,  and  when  a 
permanent  lather  is  formed,  the  number  of  soap 
cubic  centimetres  used  ia  noted  down,  each 
cubic  centimetre  used  being  equal  to  1  grsia 
of  carbonate  of  lime,  or  ita  equivalent,  ia  s 
gallon  of  water. 

In  testing  the  hardness  of  waters,  it  is  ctm- 
venient  to  take  first  water  previous  to  boilixis 
and  treat  it  as  detailed,  tiiis  gives  the  tem- 
porary hardness ;  then  boil  another  70  cnbie 
centimetres  of  the  water  for  a  little  tisM, 
again  test,  this  gives  the  permanent  hardnm. 
By  a  modification  of  this  method  the  msg- 
nesia  and  lime  salts  may  be  very  readily  and 
quickly  estimated,  for  if  first  the  total  hard- 
ness ia  taken,  and  then  the  lime  is  preciiMtated 
in  a  fresh  portion  (say  a  litre)  by  oxalic  add, 
the  liquid  filtered,  and  the  soap  test  added,  it  m 
evident  that  any  hardnesa  it  may  possess  now 
must  be  due  to  magnesia,  for  the  lime  bss 
been  removed ;  if  the  number  of  cubic  oesti- 
metres  of  soap  solution  used  be  now  subtracted 
from  those  used  previous  to  aeparation  of  tbs 
lime,  we  get  hardnesa  due  to  lime. 

CAIonne.— The  importance  of  detennicing 
the  amount  of  chlorine  arises  from  the  fact. 
that  as  the  excreta  of  man  and  animals  aboaad 
in  chlorides,  if  liquid  sewage  leak  into  a  wdl 
the  chlorides  must  necessarily  be  increased, 
nor  can  there  be  extensive  aevage  poUutum 
without  high  chlorides.     There  are,  however, 
certain  springs  of  hard  water  which  nataraCj 
contain  a  considerable  amount  of  chlorides : 
in  such  a  case,  the  absence  of  organic  matter 
and  undue  nitrates,  and  the  character  of  tbe 
springs  in  the  vicinity,  will  generally  guide  tbe 
analyst  to  a  correct  conclusion.  The  chloriat  is 
water  may  be  determined  gravimetrically  by 
adding  a  solution  of  nitrate  of  silver  to  the  water 
acidulated  with  nitric  acid,  waahing  first  by  de- 
cantation,  then  transferring  the  predpitats  to 
a  filter,  drying,  and  laatly  igniting  in  a  cradUe 
(the  whole  process  is  best  done  in  a  room  oaly 
just  light  enough  to  carry  on  the  operstioel 
The  weight  of  the  resulting  chloride  of  silvctt 
multiplied  by  '2474,  equals  the  chlorins.  Tk 
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Bott  TunuX  and  best  waj  is,  however,  by  a 
rolumetxic  process.  Dissolving  '479  gramme 
>f  nitrate  of  silver  in  a  litre  of  water,  we 
»btain  a  solution,  of  which  1  cubic  centi- 
aetre  equals  *1  milligramme  of  chlorine ;  to 
lae  it,  a  small  crystal  of  neutral  chromate  of 
wtash  is  dissolved  in  100  cubic  centimetres  of 
ihe  water  to  be  tested,  and  the  silver  solution 
kdded  drop  by  drop  from  a  graduated  pipette  or 
>iuette.  Now,  as  the  nitrate  of  silver  does  not 
'onn  the  red  chromate  until  all  the  chlorides 
une  exhausted,  the  chromate  of  potash  acts  as 
iD  indicator;  for  directly  enough  nitoite  of  sil- 
rer  has  been  added,  there  is  a  permanent  shade 
it  red.  A  little  practice  soon  hits  the  exact 
noment,  and  this  method  is  of  great  delicacy ; 
)iit  as  chromates  often  contain  chlorides,  it  is 
lecessary  to  ascertain  how  much  standard 
lilver  solution  is  used  with  a  definite  weight 
>f  the  chromate,  and  make  the  necessary  cor- 
rection. If  it  be  required  to  express  the 
unount  of  chlorine  in  grains,  70  cubic  centi- 
netres  of  the  water  are  taken ;  the  number  of 
;abic  centimetres  of  silver  solution  then  equals 
ienths  of  a  grain  of  chlorine  in  a  gallon  of 
rater.  For  instance,  70  cubic  centimetres  of 
rater  used  15  cubic  centimetres  of  silver  solu- 
ion ;  chlorine  per  gallon  then  equals  1*5  grains. 
The  following  are  examples  of  chlorine  in 
Mbtural  water,  both  pure  and  polluted : — 


OmiiM 

per  Gallon. 

Sea-water 

1SS0  840 

Biveri. 

Thames  at  Kew     .... 

0-847 

Rhineat  Basle      .... 

0-105 

Severn  at  Worcester    . 

2-800 

Slb«  at  Hamburg  .... 

1-900 

Lakes. 

BaU 

0-706 

Ull«water 

0-693 

Derwentwater       .... 

0-906 

The  Great  Salt  Lake     . 

615-200 

Springi  and  WdU. 

Surface  wells  from  the  red  sand- 

stone (Devon)    .... 

1-350 

Hard  waterfrom  wells  near  Kings- 

bridge        

6-760 

A  well  in  a  North  Devon  parish 

which  propagated  typhoid  fever 

8-860 

Wells  in  the  neighbourhood  of  the 

last  foond  to  be  pare . 

1-260 

A  well  in  Tillage  east  of  London 

(WASKLTIf)           .... 

16  610 

Nitrates  and  Nitrites,  Determination  of,— 
k.  great  many  rival  processes  have  been 
idopted  for  this  purpose.  Nitrates  may  be 
letermined — 

1.  Bj  conversion  of  nitric  acid  into  am- 
nonla. 

2.  Bj  reducing  the  nitric  acid  to  nitric 
aide  and  retransforming  it  into  nitric  acid. 

3.  Bjr  reducing  the  nitric  acid  to  nitric 
>zide  and  measuring  it  as  such. 

4.  Determining  the  amount  by  the  oxidis- 


ing action  of  nitric  acid  in  a  solution  of 
indigo. 

The  first  method,  proposed  by  Schultze  and 
modified  by  Chapman  and  Wanklyn,  is  very 
convenient  and  is  much  employed.  It  essen- 
tially consists  of  converting  nitrates  and  ni- 
trites into  ammonia  by  means  of  metallic 
aluminum  acting  on  a  cold  alkaline  solution. 
A  hundred  cubic  centimetres  of  water  are 
introduced  into  a  non-tubulated  retort,  and 
50  to  70  cubic  centimetres  of  a  solution  of 
caustic  soda,  which  must  be  free  from  nitrates, 
added:  the  contents  of  the  retort  are  then 
boiled  until  water  distils  ammonia  free ;  it  is 
then  allowed  to  cool,  thin  sheet  aluminum 
introduced  into  it,  the  mouth  of  the  retort 
closed  with  a  cork  provided  with  a  small  tube 
containing  broken-up  tobacco-pipe  wet  with 
dUute  hydrochloric  acid;  this  tube  is  con- 
nected with  a  second  filled  with  pumice-stone 
moistened  with  sulphuric  acid.  The  retort  is 
now  left  at  rest  for  several  hours  ;  it  is  then 
attached  to  a  condenser  and  distilled,  the 
ammonia  estimated  by  nesslerising  or  by 
titration. 

The  prasent  writer,  however,  prefers  to  put 
the  water,  soda,  and  aluminum  into  a  flask 
with  a  lateral  tube  connected  with  a  small 
Liebig*s  condenser,  the  delivery  tube  of  the 
latter  dipping  into  some  distilled  water  very 
faintly  acidulated  with  hydrochloric  acid, 
and  to  let  the  apparatus  stand  overnight ;  the 
next  morning  heat  is  applied,  and  the  ammonia 
distilled  over.  The  proposed  modification  has 
this  advantage,  that  no  ammonia,  if  the  flask 
is  properly  corked  and  the  tube  carefully 
fitted  to  the  condenser,  can  possibly  be  lost, 
nor  does  the  apparatus  require  to  be  handled 
until  the  operation  is  finished. 

In  the  determination  of  nitrates,  &c,  by 
conversion  into  ammonia,  the  following  table 
will  be  useful : — 


Ammonia  NH^ 

Nitmgen. 

NitrloAcid. 

1 

0-824 

S-71 

2 

1-647 

7-41 

3 

2-471 

11-12 

4 

8-294 

14  82 

6 

4-118 

18-53 

6 

4941 

22  24 

7 

6  765 

25-94 

8 

6688 

89-66 

9 

7-412 

83-35 

10 

8^5 

87  06 

11 

9-060 

40-76 

12 

9-900 

4447 

18 

10  701 

48-18 

14 

11-530 

61-88 

15 

12353 

66-69 

16 

18  176 

69-29 

17 

14  000 

63  00 

18 

14  823 

66-71 

19 

15-647 

70  41 

20 

16  470 

74-12 

WAT  <6+ 

The  KCond  mathod  (SotiloMi^'i)— Til ,  con-  i 
venion  fiiat  into  nitrio  oiida,  ud  then  into 
uitric  Bcid— ii  kQ  eiwllent  one,  but  too  com-  | 
plei  for  general  purpotea.  , 

The  tliinl  method,  fir»t  propoied  by  IValtfr  j 
Crutn— viz.,  the  aosTenion  of  nitntM,  ka.,  in- 
to ciitrio  oiide,  and  meuuring  u  lacli— hu  | 
been  muoh  emiilnjed  by  Fnmkluid,  modified  i 
b7  Schnltie,  uid  itill  futher  perfected  b; 


One  hundred  to  300  cubio  centimetrei  o[ 
watet  ue  evaporated  down  to  SO  oubio  ceoti- 
metrei,  and  plued  in  a  flaak  (Gg.  140).    A,  the 
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flaik,  baa  ui  iodiarabber  (toi^wr  hanng  tvt 
apertDTea,  through  these  paM  two  bent  tiho, 

a  be,  efg.  The  abc  tube  ia  dnwo  to  a  pial 
and  paaiea  through  the  stopper  to  a  dap(^  of 
2  centimatrae,  the  other  enda  eiactljat  Ike 
nnderaideot the  itepper.  AtcandjrareiiiJit< 
rubber  coanectlag  tubei,  proTided  vith  jibcl)- 
cocki ;  at  A  the  tube  lanu  np,  and  ii  corsid 
with  a  piece  of  indiambber  tutnng  to  pimtt 
breakage.  B  )■  a  glaii  tmngh  filled  with  xdt 
1;e)  C  ia  a  meunring  tnba.  The  water  it  bit 
boiled  ID  A  to  expel  air,  the  taba  fjliiBt 
being  immeraed ;  after  healing  for  •ome  tint. 


the  end  h  la  put  in  the  lods  1;e,  the  pineh-eock 
applied  at  g,  and  the  raponn  now  eieapc  bj  d, 
when  about  10  oubio  oentinietret  of  irater  only 
remain.  Tbelunpianow  withdrawn,  apinch- 
eock  applied  at  e,  and  c  d  filled  with  water ; 
now  the  end  h  ii  placed  under  the  meaiuring 
tuba.  Solution  of  protochloride  of  iron  ii 
poured  into  a  beaker,  and  concentrated  hydro- 
chloric acid  in  another  benker  ii  also  held  in 
Ttadineii ;  the  tube  c  d  ia  tlieo  pisced  in  the 
iroD  aolution,  and  15  to  20  cubic  centimetre! 
allowed  to  flow  in,  which  it  readily  doei  by 
opening  the  atnpcock,  on  account  of  the 
vacuum  in  the  flask.  The  iron  ia  cleared  out 
of  the  tube  by  allowing  two  Bucceagive  por- 
tionj  of  hydrochloric  acid  to  flow  in.  Gentle 
heat  ia  now  applied,  and  when  there  ia  evi- 
dence of  internal  pressure,  the  nitric  oxide  ii 
allowed  to  paai  over  into  C.  The  volume  of 
nitric  oxide  must  of  couiso  be  corrected  bj  the 
barometer  and  for  temperature.  One  milli- 
gramme of  nitric  acid  =  *ll  cubic  centimetres 
of  nitric  oxide  atapreunreof  760  millimetres, 
and  B  temperature  of  0°  0. 

Ibe  fourth  method— viz.,  the  oxidation  of 
Indigo— ii  very  coDveuient,  and  ia  aometinea 


employed.  There  are  varioas  modifiotkcs  of 
Ibe  t"«oeas,  hnt  Trommsdorfa  is  pirbipi  tlit 
beat;  he  takes  25  cubic  centimetRs  d  Un 
water,  and  60  of  anlphnric  acid,  finds  ippnu- 
matively  by  a  preliminaij  experiment  Ik 
amount  of  indigo  solution  neceaaiiy  to  add" 
produce  t.  green  colour.  The  value  of  tin 
•oluUon  of  indigo  ia  first  aacertaiaed  I? 
experimenting  on  a  aolutioa  of  nitre  of  kaova 
strength,  and  then  the  final  aaaay  can  he  zeii 
quickly,  ao  that  the  error  aiiaiug  from  pn- 
longed  action  ii  avoided. 

If  the  nifaritea  alone  in  water  requin  eli- 
mation,  one  of  the  three  toUowiog  pmoi 

LfbeasedlED.  KiciiOLS0X,Chemial>'e«t, 


i.  No. 


—To  600  cubic  centimetiH  of  water  in  s  itop 
pered  white  bottle  add  5  cubic  oentimttis^ 
pot«tainm  iodide  aulntjon  {-^),  acd  Ihcs  1 
cnbic  centimetres  of  dilute  (^1  pure  islpban 
acid.  Allow  the  reaction  an  hour  for  fuD  If 
vetopment.  If  tbe  iodiiH  be  liberated  ia  «<T 
small  quantity,  or  if  it  be  masked  by  tiita^ 
of  the  water,  add  a  drachm  of  beuiM  * 
ghlorofotm,  aod  agitata;  tb*  iadiaa*iQli** 
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colour,  which  is  quite  as  sensitive  as 
colour  given  by  starch,  and  disappears 
ickly  when  the  iodine  is  absorbed, 
ine  is  estimated  by  neutralising  the 
a  slight  excess  of  sodium  carbonate, 

centinormal  arsenious  solution  is 
in  until  the  iodine  colour  disappears. 
.  P.  HoUaiKVa  Colorimetric  Process. 
tion  of  pure  nitrite  is  prepared  con- 
"01  centigramme  of  nitrous  acid  in 
no  centimetre.    A  solution  of  iodine 

grammes  per  litre)  in  potassium 
(  also  prepared,  and  adjusted  to  such 

that  10  cubic  centimetres  made  up 
ibic  centimetres  with  pare  water  shall 
the  same  colour  as  10  cubic  centi- 
»f  the  standard  nitrite  solution  made 
iK)  cubic  centimetres  with  water  con- 
potassium  iodide,   and  some  dilute 

0  acid.  The  iodine  reaction  being 
d  in  a  certain  quantity  of  water  con- 
litrites  (as  in  the  preceding  process), 

colour  is  produced  in  an  equal  quan- 
pure  water  by  the  addition  of  the 

iodine  solution.  Each  cubic  cent!- 
'01  centigramme  of  nitrous  add. 
.  Nicholson's  Process.— This  is  founded 
beration  of  iodine  by  a  permanganate 
e  same  circumstances  as  its  liberation 
us  acid.  *01  centigramme  of  active 
tontained  in  1  cubic  centimetre  of  the 
ttandard  solution  of  permanganate 
ly    used  ('395   gramme     per     litre) 

'159  centigramme  of  iodine,  while 
gramme  of  nitrous  acid  liberates  *40 
mme  of  iodine  under  the  same  cir- 
ces.  The  application  of  this  principle 
imetric  estimation  is  obvious;  '01 
mme  of  active  oxygen  contained  in  1 
ntimetre  of  the  dilute  standard  per- 
ite  solution,  in  a  comparative  experi- 
aerates  the  same  quantity  of  iodine  ns 
tigrammes  of  nitrous  acid.  Let  the 
action  be  produced,  as  in  the  first  pro- 
500  cubic  centimetres  of  the  water 
Lamination.  When  the  colour  is  fully 
:d,  add  in  the  same  way  potassium 
.nd  sulphuric  acid  to  500  cubic  centi- 
)f  pure  water,  and  then  drop  iu  the 
tandard  permanganate  solution  until 

1  iodine  colour   is   produced.      The 
nent  of  the  colour  is  immediate, 
jvident  that  by  these  volumetric  pro- 
titrates  by  reduction  to  nitrites  may 
[uantitatively  estimated. 

ation  of  the  Ammonia  and  Organic 
-Most  potable  waters  contain  a  minute 
of  ammonia ;  this  is  expelled  by 
and  if  such  water  b  distilled,  this  free 
I  collects  in  the  first  portions  of  the 
) ;  it  therefore  admita  of  great  con- 


centration, for  the  distillate  may  be  again  dis- 
tilled, and  so  on.  In  this  way  the  presence 
of  ammonia  may  be  shown  by  the  Kessler  test, 
even  when  it  exists  in  so  small  a  quantity  as 
1  part  in  200,000,000  of  water.  The  presence 
of  organic  matter  in  water  may  be  shown  in 
various  ways.  The  chlorides  of  silver  and  gold 
when  boiled  with  impure  water,  become  re- 
duced; and  a  dilute  solution  of  permanganate 
of  potash  is  decolourised  by  the  oxidation  of 
the  organic  matter,  and  subsequent  reduction 
of  the  permanganate.  On  this  reaction  was 
founded  a  means  of  estimating  the  impurities, 
which  was  formerly  much  used,  but  now  Mr. 
Wanklyn*s  ammonia  process  has  entirely 
superseded  it. 

The  Ammonia  Process.— By  this  process  the 
organic  matters,  which  consist  of  vague  inde- 
finite nitrogenous  bodies,  are  converted  into  a 
definite  compound — viz.,  ammonia— and  esti- 
mated and  expressed  as  ammonia.  The  re- 
agents required  are  —  1.  Nessler  test  (see 
Kessleb  Test).  2.  Distilled  water,  free  from 
ammonia,  which  may  be  obtained  by  redistil- 
ling ordinary  distilled  water,  or  distilling  a 
large  quantity  of  water,  and  rejecting  the  fi:rst 
and  last  portions.  3.  Alkaline  permanganate. 
This  is  made  by  dissolving  200  grammes  fof 
caustic  potash  and  8  grammes  of  crystallised 
permanganate  of  potash  in  1  litre  of  water. 
4.  A  standard  solution  of  ammonia  containing 
Y^B  of  a  milligramme  of  ammonia  in  1  cubic  cen- 
timetre of  water  (-03882  gramme  of  sulphate 
of  ammonia,  or  '0315  of  chloride  of  ammonia 
to  the  litre).  As  well  as  these  reagents,  the 
apparatus  —  retort,  condenser,  &c.  —  before 
mentioned  is  required. 

The  actual  analysis  is  thus  performed:  Half 
a  litre  of  the  water  to  be  examined  is  put  in 
the  large  retort  and  adapted  to  the  condenser 
and  100  cubic  centimetres  ai-e  distilled  over 
into  a  glass  cylinder.  Now,  this  100  cubio 
centimetres  probably  contains  ammonia, 
accordingly  IJ  cubic  centimetres  of  Nessler 
are  run  into  it ;  if  there  be  the  slightest  dis- 
colouration, as  seen  by  holding  the  cylinder 
over  a  sheet  of  white  paper,  into  another 
glass  cylinder  some  of  the  standard  solution  of 
ammonia  is  dropped  from  the  burette,  then 
some  distilled  water  is  added,  so  that  the  two 
cylinders  have  an  equal  column  of  water,  1} 
cubic  centimetres  of  Nessler  run  in,  and  the 
two  cylinders  narrowly  compared;  if  the  colour 
of  the  test  is  too  dark  or  too  Ught,  another 
cylinder  is  taken,  and  so  on  until  they  corre- 
spond, each  cubic  centimetre  of  the  standard 
solution  equalling  *00001  of  NHs.  This  is  the 
free  ammonia.  Next,  50  cubic  centimetres  of 
the  permanganate  solution  are  added  to  the 
retort,  and  200  or  250  cubic  centimetres  dis- 
tilled over  in  ■nccesaive  portions,  nesslerised, 

2s 
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and  the  ammonia  estimated  as  before;  the 
quantities  added  together  give  the  cUbuminoid 
ammonia.  Of  course,  both  the  free  and  the 
albuminoid  ammonia  require  to  be  multiplied 
by  2  to  give  the  quantity  in  a  litre— that  is, 
parts  per  million. 

The  process  described  is  equally  applicable 
to  sewage,  wine,  milk,  urine,  or  other  organic 
fluid,  the  only  difference  being  that  minute 


quantities  must  be  taken.  In  like  maM^er 
very  bad  water  cannot  conveniently  be 
analysed  in  bulk;  5,  10,  or  25  cubic  centi- 
metres may  be  taken,  and  put  in  half  t  litre 
of  pare  distilled,  ammonia  free,  water,  and  Um 
process  carried  out  as  before. 

The  following  are  examples  of  pure,  indif- 
ferent, and  bad  samples  of  water  from  (HigiziAl 
and  other  sources :— 


Free  Am- 

Albuminoid 

monia. 

Anunonia. 

Parts  per 
Million 

Parts  per 

Million 

Quality. 

Name  of  Anthoritj. 

(Mgrma.  per 

(Mgrms.  per 

Litre). 

Litre). 

Loch  Katrine          .... 

0004 

008 

Good. 

Wanklyn. 

"West  Middlesex  County  (London) . 

0010 

0-06 

)* 

fi 

Surface  well,  red  sandstone  (Devon) 

0-010 

008 

»« 

A-WyntcrBIyth. 

nf  racombe  supply  .... 

0010 

0-08 

,* 

**           1 

Edinburgh  water-supply  (Colinton, 
September  1867) .... 

I  0140 

008 

Indifferent. 

1 
Wanklyn. 

A  well-water  (North  Devon) . 

0-080 

0-12 

»». 

A-WynterBlytlL 
Wanklyn. 

Thames  (London  Bridge) 

1020 

0-59 

Bad. 

Water  from  a  pump  in  Edinburgh 

0-210 

0-29 

» 

*f 

A  well  which  propagated  typhoid 
fever  (North  Devon)  , 

1  0-160 

0-12 

»» 

A.WynterBlTtL 

Do.  (Martley,  Worcestershire) 

0-150 

0-30 

f  ♦ 

1 
»» 

MetaU,—^o  search  for  metals  it  is  necessary 
to  evaporate  down  at  least  a  litre  to  a  small 
bulk,  after  first  adding  soda  or  potash,  in 
order  to  render  it  alkaline.    The  metals  to  be 
looked  for  are  lead,  copper,  iron,  manganese, 
Einc,  and  arsenic    Arsenic  may  be  detected 
by  Marsh's  apparatus.     This  impurity  is  ex- 
tremely uncommon.     Manganese,  by  taking  a 
little  of  the  saline  residue  on  a  hot  bead  of 
carbonate  of  soda  and  submitting  it  to  the 
blow-pipe  flame  ;  the  pink  manganate  of  soda 
is  very  characteristic.    Iron  may  be  detected 
by  adding  a  drop  of  a  solution  of  the  mixed 
ferro  and  ferrid  cyanides  ;  if  iron  be  present, 
the   result    will   be    a   blue    colour.      The 
quantity  can   be  estimated  by  the  process 
described  under  Volumetric  Solutions,  or 
by  reducing  the  whole  of  the  iron  to  the 
state  of  protoxide  by  sulphurous  acid,  and 
then    estimating    it     volumetrically.      The 
white  precipitate  rinc  gives  in  neutral    or 
alkaline   solution  with  sulphuretted  hydro- 
gen is  very  characteristic,  but  the  result- 
ing precipitate  roust  be  collected  and  further 
identified.       But    the    most    frequent    and 
most  important  of  all  metals  to  be  looked 
for  is  lead.     Lead  gives  a  dark  colour  with 
sulphuretted  hydrogen,  or  if  in  any  quantity, 
a  black  precipitate.     Copper  also  acts  simi- 
larly, but  the  precipitate,  if  copper,  will  dis- 
solve in  cyanide  of  potassium.     Copper  also 
gives  a  reddish-brown  precipitate  with  potassic 
ferrocyanide.     To  estimate  small  quantities 


of  lead  in  water,  Mr.  Wanklyn  propoies  t^« 
following  easy  method :  A  standard  le»i 
solution,  containing  '1  milligramme  of  W 
in  each  cubic  centimetre,  is  prepared.  Fear 
hundred  cubic  centimetres  of  the  water  to  be 
examined  are  directed  to  be  taken,  tmtcii 
with  4  cubic  centimetres  of  saturated  solpbv- 
ous  acid  and  1  cubic  centimetre  of  dilate  sol* 
phurio  acid  put  into  a  retort,  and  310  c«^ 
centimetres  distilled  over ;  then  100  nbk 
centimetres  are  transferred  to  a  glass  cjliuiff. 
5  cubic  centimetres  of  sulphuretted  bydrosn 
added,  and  into  another  cylinder  a  BDa3 
quantity  of  the  standard  lead  solution  ns 
from  a  burette,  the  cylinder  being  6I]ed  w 
the  same  height  as  the  other  with  sddobtei 
water.  It  is  then  treated  with  tb«  nai 
quantity  of  sulphuretted  hydrogen  si  tbe 
former.  If  the  colours  correspond,  tbeasocts 
of  lead  in  each  is  equal ;  if  not,  another  erlit* 
der  is  taken,  and  a  different  quantity  of  (tAC 
dard  lead  solution  run  in,  and  so  on  qb&I  ■ 
correct  determination  is  made. 

The  Estimation  of  Air  and  Organic  r>V 
lile  Bases. — All  water  contains  air.    If  we**- 
sary  to  estimate  it,  a  flask  of  400  cubic  ceec* 
metres  capacity  must  be  taken,  with  a  ti^^' 
fitted  perforated  cork  to  which  is  fitted  s  tube: 
to  this  again  is  adapted  an  indiarabher  nbe 
with  pinch-cock,  which  may,  when  neeeitf?* 
cut  the  connection  off  from  a  bulb  tnbe,  vtitl 
again  is  connected  with  a  very  long  bsroo<l<^ 
tube  terminating  in  an  inverted  cylinder  £1^ 
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with  mercury.  The  water  in  the  bulb  is 
made  to  boil,  and  all  air  expelled  from  the 
apparatua ;  the  flaak  is  then  boiled  for  hours, 
and  the  resulting  air  collected  in  the  mercury 
tube  and  ultimately  measured. 

Some  waters,  especially  those  much  con- 
taminated by  sewage,  yield  a  distillate  the 
alkalinity  of  which  is  greater  than  indicated 
by  the  Nessler  test.  This  distillate,  if  redis- 
tilled with  alkaline  permanganate,  yields  a 
distillate  containing  more  ammonia  than  at 
first ;  the  difference  is  due  to  organic  rolatile 
bases.  The  subject  demands  farther  investi- 
gation. 

On  the  Examination  of  Small  Quantities  of 
Water, — ^The  ordinary  chemical  examination 
of  water  embraces  merely  four  things — via., 
solid  residue,  chlorine,  free  and  albuminoid 
ammonia — for  with  these  four  data  a  definite 
opinion  may  be  giren  as  to  its  purity  and 
wholesomeness.  The  four  cannot  be  con- 
veniently estimated  with  less  than  640  cubic 
centimetres — riz.,  600  cubic  centimetres  for 
the  ammonia,  70  cubic  centimetres  for  chlorine, 
and  70  cubic  centimetres  for  solid  residue ; 
but  of  course  the  chlorides  can  be  estimated 
by  redissoMng  the  solid  residue,  which  re- 
duces the  quantity  to  570  cubic  centimetres. 
Bad  waters,  or  even  moderately  bad,  may 
also  be  analysed  satisfactorily  in  so  small  a 
quantity  as  100  cubic  centimetres— viz.,  70 
cubic  centimetres  for  solid  residue  and  chlo- 
rine, and  10  to  30  cubic  centimetres  for  am- 
monia process. 

Purification  and  Softening  of  Water.— 
Water  may  be  purified  by  filtration,  sub- 
sidence, distillation,  and  the  addition  of 
chemical  agents.  Full  details  on  filtration 
will  be  found  in  the  article  Filters.  Dis- 
tilled water  is  used  for  drinking  purposes  on 
a  large  scale  in  some  parts  of  the  world ;  as, 
for  instance,  some  of  the  sea-coast  towns  in 
the  rainless  districts  of  Peru,  where  a  com- 
pany distil  sea-water.  The  navy  is  also 
furnished  with  a  proper  apparatus  for  this 
purpose.  Water  distilled  from  the  sea  has  at 
first  a  mawkish  taste,  on  account  of  volatile 
organic  matters ;  these  may  be  got  rid  of  by 
agration  of  the  water,  or  redistillation.  Of  all 
methods  for  the  purification  of  water,  dis- 
tillation is  the  most  effectual,  but,  generally 
speaking,  the  least  practical.  Organic  matter 
may  briefly  be  said  to  be  got  rid  of  by  aera- 
tion, prolonged  boiling,  filtration  or  admix- 
ture with  charcoal,  the  addition  of  alum, 
potassium,  permanganate,  and  certain  astrin- 
gents, such  as  tea,  kino,  &c. 

Waters  are  most  easily  softened  by  Dr. 
Clarke's  process,  which  consists  in  adding 
lime  to  a  hard  water.  Nearly  all  the  calcium 
carbonate  diuolved  in  the  water  ii  thrown 


down;  some  oiganic  matter  is  also  de- 
stroyed. 

With  regard  to  the  action  of  iron  pipes  on 
the  purifying  of  water,  see  Water-Supplt. 

Effects  of  Impure  Water. — Water  contami- 
nated by  human  sewage  cannot  but  be  hurt- 
f  al,  although  the  sewage  of  healthy  persons 
has,  to  the  author's  knowledge,  been  drunk 
in  a  diluted  form  for  a  long  period  without 
effect ;  but  the  sewage  matter  from  patients 
suffering  under  any  form  of  zymotic  disease 
—cholera,  typhoid  fever,  &o. — is  most  con- 
tagious and  poisonous.  There  can  also  be 
little  doubt  that  some  organic  substances  in 
water  produce  diarrhoea,  dysentery,  and  other 
affections,  whilst  some  waters  have  contained 
metallic  impurity  sufficient  to  produce  ill- 
ness; e.g.,  a  factory  at  Basle  discharged 
water  containing  arsenic  into  a  pond,  whence 
the  water  leaked  into  the  neighbouring  springs. 
—(Roth  and  Lex,  Militair.  Gesundheitspflege. ) 
The  ordinary  water-supply  of  Cheddar  was 
found  to  contain  so  large  a  quantity  of  lead 
as  to  be  poisonous. 

It  is  tolerably  certain  that  most  of  the 
IMurasites — such  as  worms,  &a— are  someti|nes 
introduced  into  the  body  by  impure  water. 

Very  hard  waters,  especially  those  from  the 
limestone  rocks,  appear  to  cause  goitre ;  and 
in  the  districts  in  England  possessing  the  most 
calcareous  waters,  calculous  affections  are 
frequent.    See  Lead,  Wateb-Supplt,  &c. 

IRTater-Closeta— /Setf  Closets,  Nui- 
sances, Privies,  ko. 

IRTaier,  Proteotion  of— There  is  now 
ample  power  to  protect  water-supply  efficiently 
from  pollution  in  every  part  of  the  British  Isles. 
In  Scotland,  unwholesome  water  is  declared 
to  be  a  nuisance  by  30  &  31  Vict.  c.  101, 
s.  16  (6),  and  may  be  dealt  with  as  such.  In 
Ireland  and  England — by  the  Public  Health 
Act,  Ireland,  1874,  and  the  Public  Health 
Act,  England,  1875 — there  are  provisions 
which,  if  carried  out,  will  prevent  to  a  great 
extent  the  drinking  of  polluted  water. 

On  the  representation  of  any  person  to  any 
local  authority  that,  within  their  district,  the 
water  in  any  well,  tank,  or  cistern,  public  or 
private,  or  supplied  from  any  public  pump, 
and  used,  or  likely  to  be  used,  for  drinking  or 
domestic  purposes,  or  for  manufacturing 
drinks  for  the  use  of  man,  is  so  polluted  as  to 
be  injurious  to  health,  such  authority  may 
apply  to  a  court  of  summary  jurisdiction  for 
an  order  to  remedy  the  same ;  and  thereupon 
such  court  shall  summon  the  occupier  of  the 
premises  to  which  the  well,  tank,  or  cistern 
belongs  if  it  be  private,  and  in  the  case  of  a 
public  well,  tank,  cistern,  or  pump,  any  per- 
son alleged  in  the  application  to  be  interested 
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in  the  same,  and  may  either  dismiss  the  appli- 
cation, or  may  make  an  order  directing  the 
well,  tank,  cistern,  or  pump  to  be  permanently 
or  temporarily  closed,  or  the  water  to  be  used 
for  certain  purposes  only,  or  such  other  order 
as  may  appear  to  them  to  be  requisite  to  pre- 
Tent  injury  to  the  health  of  persons  drinking 
the  water ;  and  the  court  may,  if  they  see  fit, 
cause  the  water  complained  of  to  be  analysed 
at  the  cost  of  the  local  authority  applying  to 
them  under  this  section. 

If  the  person  on  whom  an  order  under  this 
section  is  made  fails  to  comply  with  the  same, 
the  court  may,  on  the  application  of  the  local 
authority,  authorise  them  to  do  whatever  may 
be  necessary  in  the  execution  of  the  order, 
and  any  expenses  incurred  by  them  may  be 
recovered  in  a  summary  manner  from  the 
person  on  whom  the  order  is  made.  The  ex- 
penses incurred  by  any  rural  authority  in  the 
execution  of  this  section,  and  not  recovered 
as  aforesaid,  shall  be  special  expenses.— {2,  H., 
s.  70.)    See  also  Gas,  Sewage,  &c. 

Water  -  XUi^hta— There  is  no  sanitary 
law  which  interferes  with  any  definite  water- 
right.  The  Secretary  of  State,  it  is  true,  may 
alter  the  course  of  streams  on  certain  condi- 
tions by  awarding  compensation,  or  sanitary 
authorities  may,  by  agreement  or  otherwise, 
obtain  a  water-supply;  but  they  have  no 
power,  to  the  injury  of  private  persons  or  the 
public,  to  divert  any  watercourse  or  stream 
flowing  in  a  d^nite  channel  without  consent 
of  the  riparian  or  other  owners. 

It  would  appear  that  there  is  no  right  of 
water  except  the  water  flow,  whether  above 
the  ground  or  under  the  ground,  in  definite 
channels.  '*  The  law  respecting  the  right  to 
water  flowing  in  definite  visible  channels  may 
be  considered  as  pretty  well  settled  by  several 
modem  decisions,  and  it  is  very  clearly  enun- 
ciated in  the  judgment  of  the  Court  of  Ex- 
chequer in  the  case  of  Embrey  v.  Owen  (6 
Exchequer  Reports,  369) ;  but  the  law,  as  laid 
down  in  those  cases,  is  inapplicable  to  the 
case  of  subterraneous  water  not  flowing  in  any 
definite  channel,  nor  indeed  at  all  in  the  ordi- 
nary sense,  bat  percolating  or  oozing  through 
the  soil  more  or  less  according  to  the  quantity 
of  rain  that  may  chance  to  fall "  (Chasemore 
V.  Richards,  29  L.  J.  Ex.,  81;  3  L.  T.  (O.  S.), 
350,  Glenn).  So  that,  on  the  one  hand,  an 
owner  may  appropriate  surface-water  flowing 
on  his  ground  in  no  definite  channel  (Harrop 
and  another  v.  Hirst,  19  L.  T.  (N.  S.),  426; 
L.  R  4  Exch.,  43 ;  34  L.  J.  Exch.,  1) ;  and  on 
the  other,  subterranean  water  may  be  appro- 
priated by  an  owner  by  sinking  a  well,  even 
although  sinking  it  may  drain  his  neighbour's 
well,  or  injure  a  neighbouring  stream;  nor 


would  a  sanitary  authority,  or  an  individasl, 
according  to  this  principle,  have  any  right  to 
complain  in  the  still  greater  evil  of  subter- 
raneous works — such  as  mines,  &e. — draining 
and  depriving  a  whole  village  of  water,  fcff  an 
owner  may  drain  his  land  although  such 
drainage  is  to  the  detriment  of  his  neighboor 
(Rawstron  v.  Taylor,  11  Exch.  Bep.,  369;  25 
L.  J.  Exch.,  23.  Popplewell  r.  Hodgkinson, 
20  L.  J.  (N.  S.),  578). 

With  regard  to  running  streams,  esch 
riparian  proprietor  has  a  right  to  use  ths 
water  in  whatever  manner  he  pleases  so  kmg 
as  he  does  not  interfere  with  the  rights  U 
others  below  him  (Embrey  v,  Owen,  6  ExcL 
Rep.,  369) ;  and  by  the  caae  of  Sutcliffs  v. 
Booth  (32  L.  J.  2  B.,  136)  it  would  appear 
that  an  artificial  stream  may  acquire  all  tba 
rights  of  a  natural  one.  But  although  an 
adjacent  proprietor  has  a  right  to  the  reason- 
able use  of  the  water,  an  action  will  lie  for 
any  unreasonable  and  unauthorised  nee.  for 
the  right  of  water  is  analogous  to  that  of  air 
and  light  (6  Exch.,  353 ;  20  L.  J.  Exch.,  213i ; 
nor  may  a  riparian  proprietor  interrupt  t)» 
regular  flow  (12  Moo.  P.  C.  C,  131  and  156). 

Water^Slapply^It  is  the  duty  of  emy 
sanitary  authority  to  ae*  that  every  place 
under  their  supervision  has  a  fairly  para  and 
wholesome  supply  of  water.  The  aaoont 
required  for  towns  ia  as  follows  :— 

lahaMUait 
^  LeMt.At«n«e.C{Htaa 

water  required  for  domestic  par- 
poses        T       10       U 

Washing  streets,  extlngaishioc 
fires,  supplyiDg  fountains,  Ac.     8        S        3 

Trade  and  manufactores    .        .    7        7        7 


Waste  about  . 
Total  denoand 
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S 
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An  enormous  quantity  ia  often  uied  for 
manufacturing  purposes,  therefore  in  soot 
towns  this  amount  is  greatly  exceeded.  F<ff 
small  villages  19  gallons  per  head  daily  a 
generally  enough,  for  moderate-sixed  tows 
25,  and  for  manufacturing  towns  at  Itait  9i, 
In  some  places  there  exist  springs  at  sudi  a 
height  and  of  such  copiousness  that  byiiiBplT 
laying  on  the  pipes  the  water  will  by  graYita* 
tion  alone  be  supplied  to  the  top  story  of  fintj 
house.  This  convenient  state  of  tbinp  i* 
found  in  many  of  the  villages  and  tvaSl 
towns  of  hilly  districts;  but  in  the  gnft^ 
majority  of  towns  a  storage  reservoir,  sadvoy 
frequently  pumping-enginea  and  other  sxpee- 
sive  machinery,  are  required.  BIr.  Buitj 
Denton  recommends  in  rural  distrkti  undtf- 
ground  tanks  made  of  concrete.  **I1ieeoa- 
monest  lime  properly  ilalnd  and  mixed  ii 
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due  proportion  with  clean  gravel  and  sand,  artesian  well,  which  is  a  work  of  oonsiderabl« 

or  with   burnt  clay  ballast,   or  even  sifted  magnitude  and  cost,  the  ground  must  be  very 

chalk  itself,  if  faced  with  Portland  cement,  carefully  studied,  and  the  geology  of  the  dis- 

will  make  admirable  tanks.    Selenitic  cement  triot  accurately  known, 

will  probably  be  found  on  trial  to  be  equally  As  one  at  the  most  remarkable  artesian 

applicable  as  a  water-tight  facing,  using  per-  wells  in  existence,   and  an  instance  of  the 

haps    twice  as  much   more   than   Portland  practical  application  of  geological  knowledge, 

cement,  which  can  be  done  without  increase  the  Grenelle  artesian  well  may  be  cited.    The 

of  cost,  for  it  is  to  be  bought  at  half  the  boring  of  this  well,  Its  initiation  and  comple- 

price.  ...  In  some  parts  of  the  chalk  dis-  tion,  is  entirely  due  to'M.  Mulot ;  it  took  eight 

tricts  underground  tanks  have  been  made  by  years  in  sinking,  but   the  ultimate  success 

burrowing    into    the   earth   and    making  a  exceeded  all  expectations.      The  water  im- 

chamber  or  cavern  (with  an  opening  at  the  mediately  rose,  then  as  it  does  to  this  day, 

top  for  the  removal  of  the  soil),  which  being  122  feet  above  the  surface  of  the  ground ;  it 

lined  inside  with  a  thin  covering  of  cement,  has  a  temperature  above  81^  F.,and  its  flow  is 

is  made    perfectly  water-tight.      Thus   the  computed  to  be  about  800,000  gallons  daily, 

most  capacious  tanks  may  be  provided  for  The  depth  of  the  well  is  no  less  than  1802  feet, 

comparatively  a  few  pounds,  and   districts  The  great  success  of  this  undertaking  has 

may  be  supplied  with  water  which  are  now  stimulated  in  a  marked  manner  artesian  ber- 

destitute  of  it.     This  mode  of  constructing  ings,  and  most  of  those  in  our  own  country 

tanks  might  also  be  adopted  in  other  geologi-  and  the   Continent  have  been  successful ;  * 

cal  formations  besides  the  chalk,  when  the  the  most  unfortunate  one  perhaps  being  the 

water-level  is  low  in  the  earth,  with  a  con-  Southampton  well,  where,  after  an  expendi- 

siderable  depth  of  drained  subsoil  above  it,  ture  of  £13,000,  and  reaching  a  depth  of  1317 

within  which  to  make  the  cavern  tank.     I  feet,  the  work  was  abandoned, 

need  hardly  say  that  such  a  receptacle  for  There  are  two  systems  of  supply— viz.,  (1) 

water  can  only  be  adopted  where  the  soil  is  the  constant  service,  in  which  aU  the  distri- 

naturally   drained,    and  where    there  is  no  buting  pipes  are  kept  charged  with  water  at 

pressure  of  external  subsoil-water.    No  dwell-  all  times ;  (2)  the  intermittent  serrice. 

ing  or  set  of  buildings,  of  which  the  roofs  The  advantages  of  the  former  are  great, 

are  slate  or  tile,  should  be  without  its  tank.  The  pipes  being  always  full,  are  not  liable  to 

unless  the  occupants  are  otherwise  abundantly  rust,  and  the  necessity  for  cisterns  is  obviated, 

supplied."— (The   Storage  of   Water,   by  J.  With  an  intermittent  supply,  on  the  water 

BiLiLET  Denton,  C.E.,  &c.)  

The  same  author  shows  that  by  careful  ,  •  As  an  example  of  the  benefit  of  an  artwlan  well 

.                   J       11     .•          *  XI.         •          X  Jo  some  cases,   the  followindr  may  be  cited:   ••At 

Storage  and  coUection  of  the  ram-watcr,  an  Bulphan  Fen.  near  Areley,  Essex,  is  a  large  tract  of 

ordinary  middle-class  house,  and  a  cottage  in  grass-land,  situated  at  a  low  level  and  liable  to  be 

.  vilUg..  would  command  ro.p.ctirely  20.280  S^U'^'.U^  »t%hl"?Jm*r!S«.'H  ;«  d«" 

gallons  and  7070  gallons  yearly ;  that  m  vil-  tute  of  good  water,  being  wholly  dependent  upon  the 

lages,  by  supplementing  the  individual  supply  poo>»  »nd  ditches  which  retained  the  remains  of  the 

^*u  -  -««.«wr«  4.««i,  k«i^:«»  -  .«»»4.u'.  «^^-^iJr  winter's  rain  and  floods.    This  rendered  it  unfit  for 

with  a  common  tank  holdmg  a  month  s  supply,  ^^^^  ^  j^  ad«lition  to  the  small  quantity  of  water 

**  water  may  be  delivered  in  the  village  street  remaining,  even  that  was  rendered  bad  by  the  heat 
from  these  reservoirs  at  from  20s.  to  25s.  per  ^f  the  weather.  The  landowners  in  the  neighbour- 
.  .  ,.  ,  *ij*xi-  hood  were  induced  to  bore,  and  being  successful  In 
person,  mcludmg  purchase  of  land  for  the  reser-  finding  springs,  the  water  from  which  overflowed  the 
Toir,  iron  pipes,  stand  pipes,  and  taps.  Assum-  surface  of  the  ground,  their  example  was  followed 
:««*«k.4.  *\^^  «nAn«<»«.<vr,»;,.A<i  i,A  v.o,«.»«r<><i  ««^  ^Y  the  proprietor  of  the  artesian  well  under  coo- 
ing that  the  money  required  be  borrowed,  and  ,fderatiSn,  who  together  with   his  father  suffered 

paid  off  in  thirty  years  by  instalments  not  much  inconvenience  from  the  scarcity  of  water  upon 

exceeding  in  amount  5  per  cent,  on  the  outlav,  300  acres  of  low  grass-land  at  Aveley.     A  spot  was 

.,      1  i.  —     n  u         V             #  1     X    1      o'l  fixed  Upon  at  the  edge  of  the  uplands,  and  about  the 

the  result  would  be  a  charge  of  Is.  to  Is.  3d.  j^^^j  ©f  high- water  mark  of  the  Thames.    The  work 

per  person  per  annum." — {Op,  cit.)  was  commenced  during  the  month  of  August  1836. 

It  would  also  appear  certain  that  immense  -^^'  ?!^°L***'  ^^ng  successively  through  allu- 

,  .                                 .        *       X           •  X  •    xi_  ▼'*!  "o'l*  *^^  tooggy  ground,  and  sand  into  the  chalk, 

subterranean  reservoirs  of  water  exist  m  the  f^t  a  depth  of  35  feet  the  auger  and  rods  suddenly 

new  red  sandstone,  the  chalk,  the  upper  and  dropped  7  feet  into  a  cavity  of  very  soft,  almost 

i^oTA*  <r«>AAn.o«i^    an^  A^li<k«.  -rvnt^n.  »A/%l/^m/..l  liQuid  chalk,  from  which  the  water  rose  to  within 

lower  greensand,  and  other  porous  geolo^cal  jH^^^  ^,  the  surface  of  the  marsh.    The  water  was 

strata,  which  only  require  deep.artesian  bor-  conducted  by  a  2-inch  pipe  inserted  8  inches  under 

inn  to  reach  them.  ^^^  water-level  into  ditches  traversing  the  land.   The 

r\9  »M  *u-.  ^^t^^^i  «..<.^^  4.v^.<i.  «w^^  A^^  water  ran  white  for   some    days,    but  ultimately 

Of  all  the  natural  waters,  those  from  deep  perfectly  clear,  and  continues  to  run  night  and  day. 

subterranean  sources  are  the  purest ;  they  are  The  temperature  is  5I^  F.  winter  and  summer,  and 

well  aerated,  perfectly  free  from  human  con-  *^V?"»°,V'y  delivered  in  twenty-four  hours  about 

.       .     ,.            J  ,     ../  .      ,,..  30,000  gallons;  it  supplies  two  miles  of  ditches  10 

tammation,  and  destitute  of  Me.  feet  wide,  from  which  it  runs  into  the  sea,"— (Bua- 

But  in  recommending  the  sinking  of  an  kill's  Well-Sinking,  London,  1876.) 
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being  turned  ofif,  a  powerful  suction  action 
takes  place  at  certain  portions  of  the  service 
through  private  and  other  taps  being  opened 
and  drawing  off  the  water.  This  suction  action 
is  liable  to  draw  sewer  gases,  dust,  and  other  im- 
purities into  the  pipes;  besides  this,  there  is  an- 
other objection — viz.,  the  necessityf  or  cisterns, 
which  fre<yiently  get  contaminated  and  dirty. 

The  water  is  conveyed  to  the  streets  and 
houses  in  towns  by  distributing  pipes.  The 
capacity  of  these  pipes  must  be  adapted  to 
the  greatest  hourly  demand  for  water,  and  to 
the  requisite  head  in  the  streets,  which  head 
of  pressure  *  ought  to  be,  when  the  flow  is  most 
n^id,  equivalent  to  an  elevation  of  about 
20  feet  above  the  adjoining  houses  in  order  to 
supply  the  upper  stories,  or  to  be  able  in  case 
of  necessity  to  throw  a  jet  to  the  top  of  the 
highest  building  without  the  necessity  for  a 
fire-engine.  The  total  length  of  the  distribut- 
ing pipes  required  is  stated  to  be  about  a  mile 
for  every  2000  or  3000  inhabitants. 

The  pipes  laid  along  a  street  are  divided 
into  mains  and  service  pipes— the  mains  being, 
as  the  name  implies,  the  chief  channels;  the  ser- 
vice, branches  to  supply  a  single  or  double  row 
of  buildings.  It  is  of  some  importance  in  large 
towns  to  have  two  service  pipes,  one  for  each 
side  of  the  street,  so  that  in  case  of  repairs 
being  required,  the  traffic  would  not  be  inter- 
rupted. The  mains  and  service  are  now  gene- 
rally of  iron,  the  house  pipes  of  lead.  The 
author  has  found  that  water  conveyed  from 
a  reservoir  in  closed  iron  pipes  greatly  im- 
proves in  its  transit ;  for  example — 

AmmonU.        AlbamlnoM 

Purl*  nmr  AmmoaUL 

The  Ilflracombe  reservoir 


water     after     passing 
through  the  filters        .    0*060 

The  some  water  in  the 
service  pipes         .        .    0  030 

The  Barnstaple  reservoir 
water  after  passing 
through  the  filters        .    0  000 

A.  A  pipe  half  a  mile 
from  reservoir      .        .    0-040 

S.  Half  a  mile  from  A     .    0  035 

C.  Half  a  mUe  flrom  £    .    0  010 


0-U 
0-09 


009 

0  08 
0  076 
006 


Whether  this  progressive  diminution  of  the 
organic  matter  takes  place  also  in  other  pipes 
besides  iron,  and  whether  it  is  due  to  oxide  of 
iron  or  to  the  air  in  solution,  is  as  yet  unknown. 

The  legal  provisions  relating  to  water-supply 
are  as  follows : — 

All  existing  public  dstems,  pumps,  wells, 
reservoirs,  conduits,  aqueducts,  and  works 
used  for  the  gratuitous  supply  of  water  to  the 
inhabitants  of  the  district  of  any  local  autho- 
rity shall  vest  in  and  be  under  the  control  of 
such  authority,  and  such  authority  may  cause 

♦  The  "head  of  pressure"  is  the  intensity  of  the 
pressure  In  te«t  ot  ^8iX«. 


the  same  to  be  maintained  and  plentifully 
supplied  with  pure  and  wholesome  water, 
or  may  substitute,  maintain,  and  plentifnllv 
supply  with  pure  and  wholesome  water  other 
such  works  equally  convenient ;  or  they  nsj 
(subject  to  the  provisions  of  the  Act)  construct 
any  other  such  works  for  supplying  water  for 
the  gratuitous  use  of  any  inhabitants  vko 
chooK  to  carry  the  same  away,  not  for  salt,  but 
for  their  ovm  private  use. — (P.  EL,  s.  64.) 

Any  urban  authority  may  provide  their  dis- 
trict or  any  part  thereof,  and  any  rural  aviktr 
rity  may  provide  their  district  or  any  contrihv 
tory  place  therein^  or  any  part  of  any  such  con- 
tributory place,  with  a  supply  of  water  proper 
and  sufficient  for  public  and  private  purpc^o, 
and  for  those  purposes  or  any  of  them  msy— 

1.  Construct  and  maintain  waterworks,  dig 
wells,  and  do  any  other  necessary  acts. 

2.  Take  on  lease  or  hire  any  waterworks, 
and  purchase  any  waterworks,  or  any  water 
or  right  to  take  or  convey  water,  eiUier  withi& 
or  without  their  district,  and  any  rights. 
powers,  and  privileges  of  any  water  compsoT. 

3.  Contract  with  any  person  for  a  supply  of 
water. — (P.  H.,  s.  51.) 

Before  commencing  to  construct  watenrorb 
within  the  limits  of  supply  of  any  water  com- 
pany empowered  by  Act  of  P.arliament  or  any 
order  confirmed  by  Parliament  to  snpi^y 
water,  the  local  authority  shall  give  written 
notice  to  every  water  company  within  whose 
limits  of  supply  the  local  authority  are  desir- 
ous of  supplying  water,  stating  the  piirpoeei 
for  which  and  (as  far  as  may  be  practiohle) 
the  extent  to  which  water  is  required  bj  the 
local  authority. 

It  shall  not  be  lawful  for  the  local  authority 
to  construct  any  waterworks  within  such 
limits,  if,  and  so  long  as,  any  such  company  are 
able  and  willing  to  supply  water  proper  and 
sufficient  for  all  reasonable  purposes  for  which 
it  is  required  by  the  said  authority ;  and  any 
difference  as  to  whether  the  water  which  acj 
such  company  is  able  and  willing  to  Isy  <hi  i^ 
proper  and  sufficient  for  the  purposes  for 
which  it  is  required,  or  whether  the  purposes 
for  which  it  is  required  are  reasonable,  or  (if 
and  so  far  as  the  charges  are  not  r^ulated  by 
Parliament)  as  to  the  terms  of  supply,  are  to 
be  settled  by  arbitration.— (P.  fi.,  a.  52.)  5er 
Akbitration. 

Where  a  local  authority  supply  water  within 
their  district,  they  shall  have  the  same  powers 
and  be  subject  to  the  same  restrictions  for 
carrying  water  mains  within  or  without  thcj 
district  as  they  have  for  carrying  sewers  within 
or  without  their  district  respectively  by  the 
law  for  the  time  being  in  force. — (P.  H.,  a  H) 

A  local  authority  shall  provide  and  keep  i> 
any  waterworks  constructed  or  parcksscd  hy 
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them  a  supply  of  pure  and  tcholesame  water ; 
and  where  a  local  authority  lay  any  pipei  for 
the  lupply  of  any  of  the  inhabitant!  of  their 
district,  the  water  may  be  constantly  laid  on 
at  sach  pressure  as  will  carry  the  same  to  the 
top  story  of  the  highest  dwelling-house  within 
the  district  or  part  of  the  district  supplied. — 
(P.  H.,  8.  66.) 

A  local  authority  supplying  water  to  any 
premises  may  charge  in  respect  of  such 
supply  a  water-rate  to  be  assessed  on  the  net 
annual  value  of  the  premises,  ascertained  in 
the  manner  prescribed  by  the  Public  Health 
Act  wifh  respect  to  general  rates.  They  may, 
moreover,  enter  into  agreements  for  supplying 
water  on  such  terms  as  may  be  agreed  on 
between  them  and  the  persons  receiving  the 
supply,  and  shall  have  the  same  powers  for 
recovering  water-rents  or  other  payments  ac- 
cruing under  such  agreements  as  they  have 
for  recovering  water-rates. — (P.  H.,  s.  66.) 

For   the  purpose    of   enabling   any   local 

authority  to  supply  water  the  Waterworks 

Clauses  Act,  1863,  is  incorporated  with  the 

Public  Health  Act,  and  the  following  provisions 

of  the  Waterworks  Clauses  Act,  1847  (namely). 

With  respect  (where  the  local  authority 

have  not  the  control  of  the  streets)  to 

the  breaking  up  of  streets  for  the  puriiese 

of  laying  pipes ;  and 

With  respect  to  the  communication  pipes 

to  be  laid  by  the  undertakers  ;  and 
With  respect  to  the  communication  pipes 

to  be  laid  by  the  inhabitants  ;  and 
With  respect  to  waste  or  misuse  of  the 
water  supplied  by  the  undertakers ;  and 
With  respect  to  the  provision  for  guarding 
against  fouling  the  water  of  the  under- 
takers ;  and 
With  respect  to  the  payment  and  recovery 
of  the  water-rates. 
Provided — 
That  the  provisions  with  respect  to  the 
communication  pipes  to  be  laid  by  the 
undertakers  and  the  iuhabitants  respec- 
tively, shall  apply  only  in  districts  or 
parts  of  districts  where  the  local  authority 
lay  any  pipes  for  the  supply  of  any  of  the 
inhabitants  thereof ;  and 
That  any  dispute  authorised  or  directed  by 
any  of  the  said  incorporated  provisions  to 
be  settled  by  an  inspector  or  two  justices 
shall  be  settled  by  a  court  of  summary 
jurisdiction ;  and 
That  section  forty-four  of  the  Waterworks 
Clauses  Act,  1847,  shall  for  the  purposes 
of  the  Public  Health  Act  have  effect  as 
if  the  words  **  with  the  consent  in  writing 
of  the  owner  or  reputed  owner  of  any 
such  house,  or   of   the   agent  of   such 
owner,**  were  omitted  therefrom;   and 


any  rent  for  pipes  and  works  paid  by 
an  occupier  under  that  section  may  be 
deducted  by  him  from   any  rent  from 
time  to  time  due  from  him  to  such  owner. 
-(P.  H.,  s.  67.) 
A   local    authority  may  agree   with    any 
person  to  supply  water  by  measure,  and  as  to 
the  payment  to  be  made  in  the  form  of  rent 
or  otherwise  for  every  meter  provided  by 
them;  they  shall  at  all  times  at  their  own 
expense  keep  all  meters  and  other  instru- 
ments for  measuring  water  let  by  them  for 
hire  to  any  person  in  proper  order  for  correctly 
registering  the  supply  of  water,  and  in  default 
of  their  so  doing,  such  person  shall  not  be 
liable  to  pay  rent  during  such  time  as  such 
default  continues.    The  local  authority  shall 
for  the  purpose  aforesaid  have  access  to,  and 
be  at  liberty  to  remove,  test,  inspect,  and 
replace  any  such  meter  or  other  instrument. 
—  (P.  H.,s.68.) 

Where  water  is  supplied  by  measure  by  any 
local  authority,  the  register  of  the  meter  or 
other  instrument  for  measuring  water  shall  be 
primd  facie  evidence  of  the  quantity  of  water 
consumed ;  and  if  the  local  authority  and  the 
consumer  differ  with  respect  to  the  quantity 
consumed,  the  difference  shall  be  determined 
on  the  application  of  either  party,  by  a  court  of 
summary  jurisdiction,  and  such  court  may  order 
by  which  of  the  parties  the  costs  of  the  proceed- 
ings before  them  shall  be  paid,  and  its  decision 
shall  be  final  and  binding.— (P.  H.,  s.  69.) 

If  any  person  wilfully  or  by  culpable  negli- 
gence injures  or  suffers  to  be  injured  any 
meter  or  fittings  belonging  to  a  local  authority, 
or  fraudulently  alters  the  index  to  any  meter, 
or  prevents  any  meter  from  duly  registering 
the  quantity  of  water  supplied,  or  fraudulently 
abstracts  or  uses  water  of  the  local  authority, 
he  shall  (without  prejudice  to  any  other  right 
or  remedy  of  the  local  authority)  be  liable  to 
a  penalty  not  exceeding  forty  shiUinga,  and 
the  local  authority  may  in  addition  thereto 
recover  the  amount  of  any  damage  sustained. 
Tlie  existence  of  artificial  means,  under  the 
control  of  the  consumer,  for  causing  any  such 
alteration,  prevention,  abstraction,  or  use 
shall  be  evidence  that  the  consumer  has  frau- 
dulently effected  the  same. — (P.  H.,  s.  60.) 

Any  local  authority  for  the  time  being  sup- 
plying water  within  their  own  district  may, 
with  the  sanction  of  tlie  Local  Government 
Board,  supply  water  to  the  local  authority  of 
any  adjoining  district  on  such  terms  as  may 
be  agreed  on  between  such  authorities,  or  as, 
in  case  of  dispute,  may  be  settled  by  arbitra- 
tion.—(P.  H.,  s.  6L)    See  Arbitration. 

Where  on  the  report  of  the  surveyor  of  a 
local  authority  it  appears  to  such  authority 
that  any  house  within  their  district  ii  without 
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a  proper  mpplj  of  wator,  and  that  such  a 
supply  of  water  can  be  furnished  thereto  at 
a  oo«t  not  exceeding  the  water-rate  authorised 
by  any  local  Act  in  force  within  the  district, 
or  where  there  is  not  any  local  Act  so  in  force, 
or  at  such  other  cost  as  the  Local  GoTemment 
Board  may,  on  the  application  of  the  local 
authority,  determine  under  all  the  circum- 
stances of  the  case  to  be  reasonable,  the  local 
authoriiy  shall  give  notice  in  writing  to  the 
owner,  requiring  him,  within  a  time  therein 
specified,  to  obtain  9uch  tupply,  and  to  do  all 
such  works  as  may  be  necessary  for  that  pur- 
pose* 

If  such  notice  is  not  complied  with  within 
the  time  specified,  the  local  authority  may,  if 
they  think  fit,  do  such  works  and  obtain  such 
supply,  and  for  that  purpose  may  enter  into 
any  contract  with  any  water  company  supply- 
ing water  within  their  district,  and  water- 
rates  may  be  made  and  levied  on  the  premises 
by  the  authority  or  company  which  furnishes 
the  supply,  and  may  be  recovered  as  if  the 
owner  or  occupier  of  the  premises  had  de- 
manded a  supply  of  water  and  were  willing  to 
pay  water-rates  for  the  same,  and  the  ex- 
penses incurred  by  the  local  authority  in  doing 
such  works  may  be  recovered  in  a  summary 
manner  from  the  owner  of  the  premises,  or 
may  by  order  of  the  local  authority  be  de- 
clared to  be  private  improvement  exi>enses. — 
(P.  H.,  s.  62.) 

Any  water  company  may  contract  to  supply 
water  or  may  lease  their  waterworks  to  any 
local  authority;  and  the  directors  of  any 
water  company,  in  pursuance,  in  the  case  of  a 
company  registered  under  the  Companies  Act, 
1862,  of  a  special  resolution  of  the  members 
passed  in  manner  provided  by  that  Act,  and 
in  case  of  any  other  company  of  a  resolution 
passed  by  three-fourths  in  number  and  value 
of  the  members  present,  either  personally  or 
by  proxy,  specially  convened,  with  notice  of 
the  business  to  be  transacted,  may  sell  and 
transfer  to  any  local  authority,  on  such  terms 
as  may  be  agreed  on  between  the  company 
and  the  local  authority,  all  the  rights,  powers, 
and  privileges,  and  aJl  or  any  of  the  water- 
works and  other  property  of  the  company ; 
but  subject  to  all  liabilities  to  which  the  same 
are  subject  at  the  time  of  such  purchase. — 
(P.  H.,  s.  63.) 

For  the  section  of  the  Public  Health  Act 
relative  to  the  alteration  of  water  or  gas  pii>es, 
see  article  Gas,  p.  250. 

Districts  may  be  united  by  a  provisional 
order  of  the  Local  Grovemment  Board  for  the 
purpose  of  procuring  a  common  supply  of 
water.--<P.  H.,  s.  279.)  See  Fibes  ;  Gas  ; 
BiTEBS,  Pollution  of;  Sewage;  "Water, 
Supply  or;  Wells,  &o. 


'Wmikmimg  6i  Street*— See  Stbeets,  &e. 


y/reigtktm  aad  Measuree— The  Genml 

Medical  Council  of    Great  Britain  resolved 

(1863)  that  "*  the  weights  used  in  the  Bntish 

Pharmacopoeia  shall  be  the  imperial  or  avoir- 

dupois  pound,  ounce,  and  grain ;  and  that  ibe 

terms  *  drachm '  and  '  scruple,'  as  designating 

specific  weights,  shall  be  discontinued ; "  v^ 

the  same  system  is  adopted  in  the  edition  of 

1867. 

Wbigbts  (Ph.  B.,  1867). 


Povnd.        Omiec*.        Dnduas- 
1       =       10       =       250       = 
1       =         16       = 
1       = 

TrorGtmiaK^ 
7000 

27  34CT5 

The  weight  of  ,53  4^,  cubic  inch  of 
pure  water       .        .       .        = 

1 

Meanares  of  Capacity  (Ph. 

B..  18«7). 

1  gallon     .        .       .        .    =    8 
1  pint        .       .        .        .    =  20 
1  fluid  ounce     .        .        .    =    8 
1  fluid  drachm  .                .    =  60 

plots. 

tiaid  ooDr«<. 
fluid  dncliStt- 
minims. 

1  minim  it  the  measure  of  0-91  grmins  of  nt^. 

The  gallon  holds  10  pounds  avoirdupois  of  disaLc«i 
water  at  a  temperature  of  60*  F. 


1  line      . 

1  inch     . 

12  inches  . 
36  inches . 


Meaturet  qf  Lent^ 

inch. 

seconds  penJcloa. 


_  L 

—  u 

_  1^ 

=  1         foot 

=  S         feet 


=      l.TU>!. 


Leufrth  of  pendulum  vibrating  secomls  of 
mean  time  in  the  latitude  of  London, 
in  a  vacuum  at  the  level  of  the  sea 


IlC-A 


30i:» 


Bdation  o/Meaturtt  to  Weigkii. 

1  minim  Is  the  measure  of        .  '•>'• 

1  fluid  drachm  is  the  measure  of  ^  ''^ 

1  fluid  ounce          „            „               1  os  or  4^7^ 

1  pint                      .,            „        1 25  lbs.  or  P.Ti-  J 


1  gallon 


If 


f» 


1«  lbs.  or  70,A'J ) 


Metrical  Syilem  of  Wtlgldt  ami  Meanra. 


1  gramme 

1  decigramme 

1  centigramme 

1  milligramme 

1  decagramme 
1  hectogramme 
1  kilogramme 


=  the  weight  of  a  cubic 

centimetre  of  vaier, 

or    . 
=  the  tenth  part  of  1 

gramme,  or 
=  the  hundredth  part  of 

1  gramme,  or . 
=  the   thousandth  part 

of  1  gramme,  or 
=  10  grammes,  or  . 
=  100  grammes,  or 
=  loou  grammes,  or 


GnscTt 


01 
O-t'l 

0-"l 

I0v>d0 


Jltatura  ofCapacitf. 


1  mxiialitre 
1  kilolitre 
1  hectolitre 
1  decalitre 
1  litre 


10  cubic  metres,  or  the  m«ssart 

of  10  milliers  of  water. 
1  cubic  metre,  or  the  Bcasore  <f  1 

millier  of  water. 
100  cubic  decimetres,  or  the  mtt- 

sure  of  1  quintal  of  water. 
10  cnbic decimettfa,  or  the  veasaR 

of  I  mTriagramme  of  vmtrr. 
1  cubic  decimetre,  er  the  suaiiure 

of  1  kilognuuae  of  water. 
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1  decilitro 
1  centilitre 
1  millilitre 


centimetres,     or    the 
of  1    decagramme  of 


=    100    cublo    centimetres,    or    the 

measure  of  1  hectogramme  of 

water. 
=    10    cubic 

measure 

water. 
=    1  cubic  centimetre,  or  the  measure 

of  1  gramme  of  water. 

Measure  ofLtngth, 

Mttr««. 
1  mrriametre  =  10.  0  > 

1  kilometre      =  1,000 

1  hectometre  =  lu') 

1  decametre     =  10 

1  metre  =    the  ten-millionth  part 

of  a  quarter  of   the 

meridian  of  the  earth. 
1  decimetre     =    the    tenth    part    of   1 

metre,  or    .  0*1 

1  centimetre    =    the  hundredth  part  of 

1  metre,  or  0  01 

1  millimetre    =    the  thousandth  part  of 

1  metre,  or  0  001 

Rdat  ion  of  Measures  of  Capae'-ty  of  British  Phar- 
macopaia  to  Metrical  Measures. 

Litraa.  Cubic  Centimetrpfl. 

1  gallon  —    4-643487 

1  pint  —   0-667936      or      567*936 

1  fluid  ounce       »  0  028396      „  28  894 

1  fluid  drachm    —   0  003549      „  3  549 

1  minim  —   OO0OO59      ,,  0  059 

Relation  of  Metrical  Weights  to  Weights  of  British 
rhai-macopcBia. 

Omlnv. 
1  milligramme       ...    —    0'015432 
1  centigramme       ...    —     016432 
1  decigramme        .        .        .    —     1-6432 
1  pramme       ....     —   15*432 
1  kilogrammei          —  2  lbs.  3  os.  119*8 
or 16432*348 

Relation  of  Metrical  Measures  to  Measures  of 
British  PharmacopoBia, 

Inched. 

1  millimetre  .  .  r=  0-03937 
1  centimetre  ,  .  =  0*39371 
1  decimetre  ,  .  =  3  93708 
1  metre       ...     —  8937079  or  1  yard  37  in. 

Uniii 
McMureii 

1  cubic  centimetre    ......       15-432 

1  hire  mm  1  pint  15  01.  2  drs.  11  m.,  or  15432*348 

To  reduce  Orammes  to  Grains. 

Log.  grammes  +  1*188432  —  log.  grains. 

To  reduce  Cubic  Centimetres  to  Cubic  Inches. 

Log.  cubic  centimetres  +  (—2-7856007)  —  log.  cubic 

inches. 

To  reduce  Millimetres  to  Inches. 
Log,  millimetres  +  (-2-6951663)  mm  log.  inches. 

To  convert  Cfrains  into  Orammes. 

Log,  grains  +  (-2*8115680)  =  log.  grammes. 

To  convert  Cubic  Inches  into  Cubic  Centimetres. 

Log.  cubic  inches  +  1*2144993  —  log.  cubic 

centimetres. 

To  convert  Inches  into  Millimetres. 
Log.  inches  +  1*4048337  —  log.  millimetres. 

Wells— 5«  Wateb  ;  Watee,  Pbotkction 
op;  Wateb-Scpplt. 

VThemt—See  Flour. 

Wlielkfi— These  shellfish,  resembling  in 
appearance  lai^ge  periwinkles,  are  eaten  in  great 
quantities  bj  the  poorer  inhabitants  of  our 
larger  towns.  They  are  extremely  indiges- 
tible, and  occasion  with  many  people  intense 


discomfort.  Were  they  capable  of  being 
easily  assimilated,  they  would  prove  a  valu- 
able food,  as  they  are  certainly  nutritious. 

Whey — The  liquid  portion  of  milk  after 
the  curd  has  been  separated.  It  holds  a  little 
caseine  in  solution,  as  well  as  the  sugar  and 
saline  matter  of  the  milk.  It  is  seldom  em- 
ployed in  this  country  as  a  food,  but  is 
usually  given  to  the  pigs.  Its  nutritive  value 
is  very  smaU.  The  Swiss  credit  it  with 
possessing  medicinal  qualities,  and  believe 
it  to  be  particularly  valuable  for  the  cure  of 
chronic  disorders  of  the  abdominal  organs. 
It  is  prepared  by  the  addition  of  various 
agents  to  milk,  such  as  rennet,  white  wine, 
cream  of  tartar,  tamarinds,  alum,  ko.  See 
Milk. 

"Wliiaky— The  term  "whisky "is  s&id  to 
be  a  corruption  of  the  d^eltic  word  tuqu^Mughf 
** water  of  life."  It  constitutes  one  of  the 
com  spirits,  and  is  usually  made  from  malted 
grain.  Inferior  qualities  of  this  spirit  are 
prepared  from  barley,  oats,  or  rye,  a  small 
portion  only  of  which  is  malted,  or  from 
potatoes  mashed  with  a  portion  of  barley 
malt,  the  resulting  wash  being  carelessly 
fermented  and  distilled,  and  purposely  suf- 
fered to  bum  to  impart  the  peculiar  empyreu- 
matic  or  smoky  flavour  so  much  relished  by 
the  lower  orders  of  whisky-drinkers. 

The  following  figures  will  give  an  idea  of 
the  percentage  of  alcohol,  &c.,  found  in 
whbky : — 

Specific  gravity  from  -915  to  *920. 

IVroent 
Alcohol  from  .       60  to  60 

Total  extract,  about    ...  0*6 

Ash  per  cent trace 

Acidity  per  ounce  as  tartaric  acid  0*2 

Sugar  ...  .       .  0*0 

The  adulterations  are  very  similar  to  those 
of  gin.    See  Bbandt,  Gin,  &o. 

White  SeHehore—See  Hellebobb. 

Whitinif— The  Gadtu  melangtu  (Linn.), 
a  member  of  the  Cod  family  of  fishes.  This 
fish  is  delicate,  tender,  and  easy  of  digestion, 
but  possesses  little  flavour. 

The  following  shows  its  composition : — 

Nitrogenous  matter .       .        .       .  18*1 

Pat 2^ 

Saline  matter 10 

Water 160 

100  0 

Whooping-Cough  (sjm.  ffooping-Cough, 
PeWttsm)— An  infectious  disease,  mainly  of 
childhood,  the  most  prominent  symptom  of 
which  is  a  peculiar  convulsive  cough,  suc- 
ceeded by  a  loud,  sonorous,  characteristic 
inspiration  commonly  called  the  **kink"  or 
"  whoop." 
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HUtarff.— It  is  a  remarkable  fact  that  there 
U  no  evidence  of  a  tmittworthy  character  of 
the  existence  of  whooping-cough  earlier  than 
the  commencement  of  the  sixteenth  centnry  ; 
if  it  existed  previous  to  that  date,  onp  can 
hardly  imagine  how  such  a  very  distinct  and 
well-marked  complaint  could  possibly  have 
escaped  description :  it  therefore  appears 
likely  that  in  this  instance  we  have  to  do 
with  a  modern— a  new  disease. 

Symptoms  and  Propajaiion  of  the  Disease. 
— After  a  child  or  person,  susceptible  of  the 
disease,  has  been  exposed  to  the  infection  of 
whooping-cough,  there  is  a  period  of  incuba- 
tion of  unknown  duration  ;  it  is  probably 
from  five  to  six  days,  but  there  is  an  almost 
insuperable  obstacle  to  any  great  accuracy  on 
this  point,  on  account  of  the  difficulty  of 
diagnosing  the  disease  in  its  earliest  stage. 
Its  first  visible  onset  it  almost  invariably 
marked  by  slight  fever  and  catarrh,  to  all 
appearance  differing  in  no  single  respect  from 
a  common  cold.  The  catarrhal  symptoms 
having  lasted  a  variable  time,  the  peculiar 
cough  sets  in,  and  the  patient  may  in  the 
intervnls  of  the  paroxysms  be  in  the  enjoy- 
ment  of  very  fair  health.  The  fits  of  coughing 
occur  at  variable  intervals,  and  are  generally 
very  distressing  to  witness.  The  following  is 
a  brief  outline  of  what  may  be  noticed  in  a 
moderately  severe  paroxysm.  The  sufferer 
suddenly  grasps  at  something  with  the  violent 
energy  of  a  person  about  to  be  suffocated 
by  drowning,  the  countenance  has  a  pecu- 
liar, anxious  expression,  and  a  series  of 
rapid  expirations  succeed  each  other  until 
the  chest  is  entirely  emptied  of  air,  and 
the  first  symptoms  of  asphyxia  commence,  as 
seen  by  the  swollen  purple  face  and  the 
turgid  veins ;  at  last,  after  some  viscid  mucus 
has  been  expectorated,  the  spasm  relaxes  and 
the  breath  is  drawn  shrilly  in,  causing  the 
peculiar  noise  called  the  **  whoop.**  These 
frequent  paroxysms  not  unfrequently  induce 
convulsions  from  the  intense  cerebral  conges- 
tion, and  they  almost  invariably  damage — at 
all  events,  for  the  time— the  respiratory  appara- 
tus ;  indeed,  the  fatality  of  whooping-cough  is 
mainly  due  to  complications,  such  as  bron- 
chitis, pneumonia,  ko. 

Propagation  of  the  Disease.^There  is  really 
nothing  known  as  to  what  the  physical  nature 
is  of  the  animal  poison  producing  whooping- 
cough  ;  that  it  is  infectious,  and  capable  of 
striking  or  infecting  susceptible  children  or 
persons  a  considerable  way  off,  is  certain. 
Thus  the  present  writer  recently  investigated 
an  epidemic  of  whooping-cough  in  a  work- 
house, and  found  that  at  a  time  when  it  was 
not  in  the  neighbourhood,  a  woman  tramping 
the  country  came  into  the  "  house  "  with  a  j 


child,  the  latter  suffering  from  whoc^sn;- 
eough.  Both  mother  and  child  were  separated 
for  a  long  time  from  the  rest,  until  one  day 
some  charitable  person  gave  a  treat  to  tlie 
inmates,  and  this  child  and  mother  partook 
of  tea  at  the  common  table  in  an  open  field, 
the  child  being  on  the  lap  of  its  mother.  la 
about  a  week,  seven  children  who  were  seated 
at  the  tame  table,  but  not  in  contact  with  the 
child  or  mother,  all  simultaneously  or  nearly 
to  became  affected  with  whooping-cougL  It 
is  from  teeing  such  cases  as  the  one  jast 
related,  that  writers  on  the  subject  appear  to 
favour  the  idea  that  the  apecific  poison  is  of  a 
volatile  nature — a  kind  of  vapour.  Bat  if 
this  view  were  entirely  oorect,  the  pcisoo 
would  hardly  be  conveyed  and  retained  so 
long  by  **fomitet,**  for  there  are  instances 
on  record  where  it  would  appear  toleraUy 
certain  that  the  disease  hat  been  coDveyed 
by  persons  in  their  clothes,  walking  some 
considerable  distance  from  one  place  to  the 
other.  Looking  at  the  whole  of  the  evidence, 
the  most  probable  supposition  it  that  the 
specific  poison  of  whooping-cough  consists  of 
material  particles  of  extreme  lightooui  snd 
tenuity,  capable  of  being  expelled  by  the  coagh 
for  some  distance  at  well  as  floating  in  the 
atmosphere. 

Pathology  and  Morbid  Anatomy.  ^Tht 
morbid  anatomy  of  the  disease  has  lutheito 
done  little  to  clear  up  its  mystery,  for 
children,  at  before  laid,  die  mainly  from 
complications.  It  is  therefore  difficult  to 
separate  those  changes  induced  by  the  pMson 
itself  from  those  which  may  be  caused  by, 
one  may  almost  say,  its  mechanical  effects. 
It  is,  however,  probable  that  the  morbific 
germ  mainly  determines  to  the  vagus  nerre, 
which  is  not  unfrequently  found  either  red, 
or  dense  in  texture,  or  otherwise  morbidly 
altered.  The  chief  and  most  constant  lesion, 
however,  observed  after  death  is  colUpse  of 
the  lung. 

Mortality.— The  mortality  from  whoopiaf- 
cough  in  most  years  is  between  500  aod  600 
in  every  million  living  persons.  The  mean 
number  for  the  fifteen  years,  1854-71,  was 
631  per  million,  the  maximum  and  miaimum 
being  respectively  751  and  416.  Ninety-fi^e 
per  cent,  of  the  total  deaths  from  whot'ping- 
cough  occur  in  children  under  five  years  of  age. 

I^eirntion  of  Whooping-Cough.— Then  are 
no  known  means  to  prevent  the  propagatioa 
of  whooping-cough  save  strict  isolation.  Tbe 
infection  is  of  a  most  intense  character,  aod 
unless  the  isolation  is  practically  perfect,  it  U 
liable  to  spreaiL  Disinfectants  of  any  kiod 
are  not  known  to  be  of  practical  value. 

Wlnd—Setf  Akexomkeb,  Clduti,  ke. 


wrar 


(651) 


WIN 


> — Wine  has  been  very  accurately  de- 
fined by  Dr.  Dupr^  to  be  **the  fermented 
juice  of  the  grape,  with  such  additions  only 
as  are  essential  to  the  stability  or  keeping 
quality  of  the  wine.**  This  definition  admits 
as  unadulterated  those  wines  which  require 
the  addition  of  spirit  in  order  to  preserve 
them — as,  fdr  instance,  those  of  Spain  and 
Portugal— whilst  it  excludes,  if  similarly  forti- 
fied, the  wines  of  Spain,  Portugal,  and  other 
southern  countries  which  require  no  such 
addition. 

The  principal  constituents  of  wine  may  be 
gathered  from  the  table  on  p.  652,  which  was 
drawn  up  by  Dr.  Hassall. — (Food  and  Air, 
May  1874.) 

Besides  the  constituents  enumerated  in  the 
table,  wine  contains  glycerine,  formic,  suc- 
cinic, malic,  and  other  acids,  cenanthic  ether, 
colouring  matters,  and  other  principles. 
Natural  wines  contain  from  6  to  12  per  cent, 
of  absolute  ethylio  alcohol  by  weight  (7*5  to 
14*6  by  volume).  In  fortified  wines  the 
alcohol  varies  from  12  to  22  per  cent.  In  all 
wines  traces  of  other  alcohols  exist. 

The  adulterations  of  wine  are  very  numerous. 

Porta  are  fortified  with  brandy,  coloured 
with  jerupiga,  elder-berry,  and  other  matters, 
plastered  with  gypsum,  and  mixed  with  in- 
ferior wines.  Salt  of  tartar  is  also  often  added 
to  give  it  an  appearance  of  age,  alum  to  in- 
crease th«  brilliancy  of  its  colour,  and  occa- 
sionally lead  is  f  oimd,  which  has  been  probably 
added  to  clear  it. 

Sherries  are  plastered  and  fortified  to  a  very 
great  extent. 

Claret4j  Madeira,  Champagnti,  are  all  sub- 
ject to  very  similar  adulterations. 

AnalyM  of  Wine, — ^The  analysis  of  wine,  in 
order  to  detect  adulterations,  or  to  form  an 
opinion  as  to  its  quality,  should  never  be 
undertaken  by  any  one  unless  he  is  thoroughly 
versed  in  the  practical  operations  of  chemistry. 

A  complete  analysis  of  wine  embraces  the 
following: — 

L  Determination  of  alcohol. 

2.  Percentage  of  solid  residue. 

3.  Estimation  of  succinic  acid  and  glycerine. 

4.  Estimation  of  volatile  and  fixed  acids. 

5.  Estimation  of  ethers. 

6.  Estimation  of  sugar. 

7.  Estimation  of  albuminous  matters  and 
ammonia. 

8.  Estimation  of  tannin. 

9.  Estimation  and  analysis  of  ash. 

1.  Determination  of  Alcohol  in  Wine. — The 
percentage  of  alcohol  may  be  determined  by 
the  processes  described  in  article  Alcoholo- 
M ETRT,  or  by  Tabarie's  method. 

The  method  of  Tabarie  is  an  indirect  one, 
and  is  mnoh  used  in  those  laboratories  in 


which  a  large  number  of  wines  are  examined, 
for  it  possesses  the  advantages  of  expedition, 
and  is  sufficiently  accurate  for  all  practical 
purposes. 

The  specific  gravity  of  the  wine  having  been 
determined,  100  cubic  centimetres  are  taken 
and  the  alcohol  driven  off  by  evaporation  in 
an  open  porcelain  dbh ;  distilled  water  is  then 
added  until  the  original  bulk  is  obtained ;  or 
if  still  greater  accuracy  be  desired.  Balling's 
modification  of  the  process  may  be  employed, 
which  consists  in  weighing  a  certain  quantity 
of  wine,  driving  off  the  alcohol  by  evaporation, 
and  then  bringing  the  product  up  to  the 
original  weight  by  distilled  water.  In  either 
case  the  percentage  of  alcohol  may  be  found 
by  the  following  formula : — 

//:/>  =  1000  :  X 

ly  is  the  specific  gravity  of  the  dealcohol- 
ised  liquid  ;  D  the  specific  gravity  of  the  wine 
itself ;  and  X  will  be  the  specific  gravity  from 
which,  on  reference  to  the  tables  in  article 
Alcoholometry,  the  percentage  of  alcohol 
may  be  found. 

With  wines  containing  but  little  sugar  or 
extractive,  the  following  simpler  and  Msier 
formula  is  sufficiently  accurate : — 
D  ±  1000-  JDf  =  X. 

The  letters  in  each  have  the  same  signifi- 
cance. 

2.  Solid  Residue, — The  solid  residue  or 
amount  of  total  solid  constituents  in  wine  may 
be  estimated  by  two  methods,  the  first  of  which 
is  evaporating  10  or  20  cubic  centimetres  in  a 
porcelain  or  platinum  dish  to  dryness,  a  pro- 
cess at  once  tedious,  uncertain,  and  inaccurate, 
as  it  has  been  proved  conclusively  that  decom- 
position of  the  organic  solids  to  some  extent 
invariably  takes  place. 

The  second  method,  which  Dupr6  and  Thu- 
dichum  and  most  other  chemists  prefer,  is 
simply  to  take  the  specific  gravity  of  the  de- 
alcoholised  wine,  and  to  use  the  tables  given 
under  Sugar,  Estimation  of  ;  for  Balling  has 
shown  that  the  specific  gravity  of  solutions  of 
malt  extract  is  the  same  as  that  of  solutions 
of  cane-sugar,  and  if  true  for  malt  extract, 
it  may  be  assumed  true  also  for  wine  extract. 
In  wines,  however,  containing  much  ash,  as 
the  mineral  constituents  of  the  ash  seriously 
affect  specific  gravity,  for  in  a  given  specific 
gravity  they  contain  about  twice  as  much 
substance  in  solution  as  a  sugar  solution  of  the 
same  gravity,  it  is  necessary  to  subtract  from 
the  percentage  of  extract  thus  estimated  the 
percentage  of  ash  found  in  the  same  wine ;  or 
if  the  amount  of  extract  without  the  ash  is 
required,  twice  the  percentage  of  ash  has  to 
be  subtracted  from  the  percentage  found. 
Dupr^  and  Thudichum  give  the  following 
examples  (p.  653) :— 
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Banenthaler,  1869  (£15  0km). 

Specific  gravitj  of  dealcoholised  wine,  1008  101. 

Par  Mnt 
Percentage  of  tngtir  [see  table, 

Sdoar,  Estimation  of]     .        .         2*041 
Percentage  of  ash  found        .  O'liO 

ToUl  solid  constituents         .  1*871 

To  find  total  solid*,  minus 
ash,  subtract  again     .        .         0*170 


1*701 


Sherry,  1865. 
Speciflc  gravitj  of  dealcoholised  wine,  1017*56. 


Percentage  of  sugar  corresponding 

to  this 

Percentage  of  ash  found 

Total  solids    .... 
Subtract  a&h 


Peroeat. 

4467 
0515 

8*052 
0*515 

3437 


3.  Ettimation  ofSvceinicAcidand  Glpcerine. 
— Half  a  litre  or  a  litre  of  wine  is  decolourised 
with  animal  charcoal,  filtered,  and  the  char- 
coal well  washed  with  water ;  the  filtrate  and 
washings  are  then  evaporated  down  nearly  to 
drsrness  on  the  water-hath,  and  the  drying 
finished  in  a  vacuum.  The  residue  when  dry 
is  treated  with  a  mixture  of  one  part  of  strong 
alcohol,  and  two  and  a  half  parts  of  rectified 
ether.  The  ether  is  driven  off  hy  floating  the 
dish  in  warm  water,  and  the  whole  evaporated 
again  on  a  water-hath;  the  residue  is  now 
neutralised  with  lime-water,  which  combines 
with  the  succinic  acid,  and  forms  succinate  of 
calciunL  The  next  step  is  to  remove  the 
glycerine,  which  can  be  extracted  by  the 
ether-alcohol  before  mentioned.  The  glycerine 
can  be  estimated  by  weighing  the  residue 
before  and  after  extraction,  when  the  loss 
equals  glycerine,  or  by  evaporating  the  ether- 
alcohol  in  a  tared  dish  to  dryness. 

The  succinate  of  calcium  remaining  beliind 
is  impure,  and  should  be  digested  in  spirit  to 
remove  extractive  and  other  matters  before  it 
is  finally  weighed. 

4.  General  Method  of  etiimating  Acids  in 
Wine,  —  The  free  acids  in  wine  are  partly 
volatile  and  partly  fixed  ;  the  volatile  are,  for 
practical  purposes,  estimated  as  acetic  acid, 
the  fixed  as  malic  and  tartaric. 

The  general  method  of  estimation  is  an 
acidimetric  process. 

Twenty  cubic  centimetres  of  wine  are  suit- 
ably diluted,  and  a  few  drops  of  an  alcoholic 
tincture  of  logwood  added.  To  this  mixture  a 
decinormal  solution*  of  caustic  soda  is  added 
from  a  burette  until  the  colour  changes  to 
pink  or  red.    As  in  some  wines  this  change  is 

*  i.e.,  eonta'ninf  4  grammes  of  hydrate  of  soda  in 
1  liue  of  water., 


very  difficult  to  observe,  a  few  drops  of 
tincture  of  logwood  may  be  sprinkled  on  a 
porcelain  plate,  and  then  when  some  change 
in  the  aspect  of  the  wine  takes  place,  a  drop 
may  be  taken  by  a  glass  rod,  and  mixed  with 
one  of  the  logwood  drops.  In  this  way  the 
coloration  may  readily  be  observed.  So  long 
as  the  liquid  is  acid,  the  tints  will  be  yellow 
brown  or  bluish  green ;  but  as  soon  as  the 
alkali  is  sligHtly  in  excess,  a  very  distinct  pink 
colour  will  be  seen. 

The  volatile  acids  are  best  estimated  by 
difference ;  for  this  purpose  20  cubic  cen- 
timetres are  evaporated  down  to  a  thick 
viscid  fluid,  dissolved  in  water,  and  neutralised 
as  before.  The  difference  between  this  and 
the  first  determination  is  due  to  volatile 
acids,  and  may  be  expressed  as  acetic  acid. 

Estimation  of  Tartaric  Acid  and  Bitartrate 
of  Potash.  —  Berthelot's  method,  although 
tedious,  is  perhaps  the  most  accurate  of  all 
for  this  purpose.  Twenty  cubic  centi- 
metres of  wine  are  mixed  with  100  cubio 
centimetres  of  a  mixture  of  equal  volumes  of 
alcohol  and  eiher  in  a  well-stoppered  flask. 
The  same  process  is  employed  to  another  20 
cubic  centimetres,  but  with  the  addition  of 
potash  in  sufficient  quantity  to  neutralise 
about  one-fifth  of  the  free  acid  present.  Both 
bottles  are  allowed  to  stand  two  or  three 
days.  At  the  end  of  that  time,  owing  to  the 
insolubility  of  bitartrate  of  potash  in  strong 
alcohol,  there  will  be  a  deposit  of  that  salt 
in  both  bottles ;  the  first  will  represent  the 
bitartrate  of  potash  present  as  such,  the 
second  the  whole  of  the  tartaric  acid  the  wine 
contains.  There  is,  however,  always  a  small 
quantity  of  bitartrate  in  solution,  amounting 
to  about  *004  gramme,  which  equals  *21  cubio 
centimetres  of  the  decinormal  solution  of 
soda,  and  this  quantity  must  be  added  to  that 
which  is  found.  The  precipitates  from  both 
bottles  are  collected  on  separate  filters,  washed 
with  the  alcohol-ether  mixture,  finally  dis- 
solved in  water,  and  the  free  acid  determined 
by  soda,  as  previously  described,  making,  as 
before  said,  the  requisite  correction. 

Direct  Estimation  of  Malic  -4cu^— Fifty  or 
100  cubic  oentimstres  of  wine  are  precipitated 
with  lime-water,  added  in  slight  excess  only. 
The  filtrate  is  evaporated  down  to  one-half, 
and  absolute  alcohol  added  in  excess ;  the  re- 
sulting precipitate,  consisting  of  malate  and 
sulphate  of  lime,  is  collected  on  a  filter,  washed, 
dried,  and  weighed.  If  now  the  sulphate  of 
lime  be  estimated  in  another  quantity,  and 
the  amount  subtracted  from  the  total  weight 
of  the  precipitate,  the  remainder  equals  mal- 
ate of  lime. 

5.  Estimation  of  Ethers  in  Wine,— Am  all 
ethers,  when  heated  with  an  alkali,  break 
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up  into  Cheir  respective  acid  alcohol,  it  is 
therefore  possible  to  estimate  their  amount 
by  indirect  means.  The  ethers  in  wine  are 
partly  fixed  and  partly  volatile ;  it  is  therefore 
possible  to  separate  these  ethers  by  distilla- 
tion, and  estimate  them  separately,  and  this 
plan  has  been  adopted  by  Dupr6.  Two  hun- 
dred and  fifty  cubic  centimetres  of  wine  are 
introduced  into  a  flask  with  a  bilateral  tube, 
and  200  cubic  centimetres  distilled  over,  with 
special  precautions  to  prevent  loss  ;  the  distil- 
late is  made  up  to  250  cubic  centimetres  with 
water,  and  the  free  acid,  estimated  in  100 
cubic  centimetres ;  another  100  cubic  centi- 
metres are  decomposed  by  an  alkali,  and  the 
free  acid  again  determined.  The  second  100 
cubic  centimetres  will  of  course  be  more  acid 
than  the  first ;  this  increase  of  acidity  is  due 
to  the  ether  which  has  been  decomposed,  and 
therefore  the  amount  of  volatile  ether  can 
be  calculated  from  such  increase. 

The  fixed  ether  is  determined  by  evaporat- 
ing half  a  litre  of  wine  down  to  50  or  60  cubic 
centimetres  in  an  open  dish  on  the  water- 
bath  ;  the  residue,  which  of  course  contains 
no  alcohol ^  is  rendered  alkaline  with  sodium 
hydrate,  some  tannin  added,  and  the  whole 
put  into  a  flask  and  connected  with  a  con- 
denser, and  slowly  heated;  the  fixed  ether 
present  is  resolved  into  an  acid  and  an  alcohol, 
and  the  latter  distils  over;  the  distillate  is 
rendered  slightly  acid  by  sulphuric  acid,  and 
redistilled.  This  second  distillate,  which 
may  amount  to  20  or  25  cubic  centimetres, 
contains  all  the  alcohol  present  as  fixed 
ethers  in  the  wine,  and  is  put  in  a  small, 
strong,  assay  flask,  mixed  with  10  cubic  centi- 
metres of  an  oxiilising  solution  composed  of 
147  grammes  of  bichromate  of  potash  and  220 
grammes  of  sulphuric  acid  made  up  to  1400 
cubic  centimetres  by  water.  The  flask  u 
well  stoppered  by  caoutchouc,  and  firmly 
tied  down  by  canvas  and  string.  It  is 
then  suspended  upright  in  a  water-bath, 
the  neck  being  ahove  the  water,  and  heated 
for  an  hour  or  two.  The  flask  is  next 
removed,  the  excess  of  bichromate  reduced 
by  zinc  and  sulphuric  acid,  the  solution 
transferred  to  a  small  retort,  some  sulphuric 
acid  and  bits  of  tobacco-pipe  added,  and  dis- 
tilled over  from  a  spermaceti-bath.  It  will 
be  found  necessary  to  distil  at  least  three 
times  nearly  to  dryness,  each  time  adding 
water  to  the  contents.  The  united  distillates 
contain  acetic  ncid,  which  is  the  result  of  the 
oxidation  of  the  alcohol.  This  acetic  acid 
may  be  determined  by  volumetric  solution  of 
soda  in  the  ordinary  way,  and  the  amount  of 
alcohol  to  which  it  is  equivalent  calculated 
out.  Although  this  process  would  appear 
complex,  yet  the  quantity  of   alcohol  from 


fixed  ethers  ia  so  small  that  unleat  the  ilcobol 
be  converted  into  acetic  acid,  it  can  hsrdly  be 
estimated  accurately. 

The  estimation  of  ethers  is  of  some  practical 
importance,  for  Berthelot  has  shown  that  the 
amount  of  ethers  found  in  mixtures  of  aleoliol 
and  acids  is,  when  etherification  is  complete,  s 
constant  quantity,  and  he  gives  the  following 
formula  for  the  calculation  of  the  amount  of 
alcohol  present  in  the  compound  ethen  of 
any  wine : — 

y  =  1*17^  -J-  2*8. 
X  ■=.  y  X  a 
100. 

A  is  the  percentage  of  alcohol  by  weight  in 
the  wine  ;  a  is  the  amount  of  alcohol  equin- 
lent  to  the  total  free  acid  (reckoned  as  acetic) 
contained  in  1  litre  of  wine ;  y  is  the  pro- 
portion per  cent,  of  a  present ;  and  x  is  the 
amount  of  alcohol  present  in  the  componui 
ethers  of  1  litre  of  wine.  It  hence  foUowi 
that  if  the  amount  of  alcohol  present  as  ether 
found  by  experiment  fairly  agrees  with  the 
calculated  amount,  etherification  is  complete, 
and  the  wine  must  be  of  a  certain  age  *,  if  the 
compound  ethers  exceed  the  proper  amount, 
the  probability  is  that  it  ia  an  artificial  wine ; 
and  lastly,  if  the  amount  of  ethers  is  beknr 
the  theoretical  standard,  either  etherificstka 
is  not  complete  on  account  of  its  youth,  or 
alcohol  has  been  recently  added. 

6.  Estimation  of  Sugar  i»  If'tne.— Wine  con- 
tains a  mixture  of  grape  and  fruit  sugar,  snd 
the  total  quantity  of  sugar  can  be  determined 
by  the  reduction  of  copx>er  process  described 
under  SuoAB,  Estimation  of.  Most  vines 
will  have  to  be  decolourised  by  treatment 
with  acetate  of  lead  and  charcoal,  and  dilated 
more  or  less  according  to  indications  fur- 
nished by  a  previous  determination  of  the  total 
solids ;  if  not  only  the  amount  of  sugar,  but 
the  relative  proportions  of  grape  and  fruit 
sugar  be  required,  an  optical  method  must 
be  combined  with  the  chemical.  If  for  this 
purpose  Jellett*8  saccharomeier  is  employed 
(see  Sugar,  Estdiation  of),  the  following 
formula  may  be  used  : — 

(1.)  If,  as  is  usually  the  case,  the  mixture 
turns  to  the  left,  let  x  =  the  percentage  of 
fruit  sugar ;  y,  the  percentage  of  grape-fugar: 
6,  the  total  amount  of  sugar  as  determiDed 
by  the  copper  process ;  a,  the  numl»er  of 
inches  of  10  per  cent,  cane-sugar  solati<a 
compensating  b  ; 


then 
and 


X  = 


a +  0-8366 


2-338, 
y  =  6  -  X. 
(2.)  If  the  mixture  turns  to  the  right— 

0*8366-  a 


x  = 


2-338, 
jf  =  6-aE. 
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If  the  Amount  of  fruit-sugar  should  he,  as 
occaBionally  happens,  in  the  proportion  of 
one-half  to  one  of  grape-sugar,  the  wine  will 
show  no  polarisatioD,  for  these  proportions 
exactly  neutralise  each  other. 

7.  The  Albuminous  Matters  and  Ammonia 
may  be  estimated  in  wine  by  Wanklyn's  pro- 
cess, fully  described  under  Water- Analysis. 

The  ammonia  and  albuminoid  ammonia  in 
certain  wines  are  as  follows  (Thudichuh  and 
Dupre)  :— 


Ammonia 

Ammonl* 

free. 

Albuminoid. 

Percent 

Perornt. 

Ingelheimcr,  red 

0  0051 

0  3730 

Port,  1851  . 

00046 

0-0888 

Sherry,  thirty  years  in 

bottle     . 

0  0073 

01807 

Bladeira     . 

00021 

01681 

Mersteiner 

0  0021 

03550 

Natural  poi-t 

0  0019 

0  0527 

Port,  1865  . 

»     11        • 

00012 

0  1700 

An  excess  of  albuminous  matter  frequently 
causes  the  wine  to  become  sour,  and  to  be 
attacked  with  fungoid  growths. 

8.  The  Tannin  may  be  estimated  as  described 
in  article  Tannin. 

9.  The  Estimation  and  Analysis  of  the  Ash 
of  wine  are  very  important,  and  are  never 
neglected. 

About  20  cubic  centimetres  of  wine  are 
evaporated  down  to  dryness,  and  then  burnt 
in  a  platinum  crucible  or  shallow  dish  in  the 
usual  way,  and  carefully  weighed  ;  the  weight 
multiplied  by  5  is  the  total  amount  of  mineral 
matter  in  100  cubic  centimetres  of  wine.  The 
soluble  x)ortion  of  the  ash  is  now  dissolved  out 
by  water,  and  the  solution  titrated  with  deci- 
normal  acid  (see  Alkalimetrt)  ;  the  phosphor- 
ic acid  is  now  estimated  by  the  Uranium  pro- 
cess {sec  p.  529) ;  the  chlorine  precipitated  by 
nitrate  of  silver  and  weighed,  and  the  sul- 
phuric acid  in  like  manner  by  solution  of 
cliloride  of  barium.  The  insoluble  portion 
consists  almost  entirely  of  phosphate  and  car- 
bonate of  calcium  ;  hence  if  it  is  dissolved  in 
hydrochloric  acid,  the  solution  neutralised  by 
ammonia,  reacidified  by  acetic  acid,  and  the 
phosphoric  acid  determined  volumetrically, 
and  the  result  expressed  as  phosphate  of 
calcium,  this  can  be  subtracted  from  the 
total  weight  of  the  insoluble  residue,  and 
thus  the  carbonate  of  calcium  be  obtained. 

The  percentage  of  potassium  and  sodium 
must  be  found  by  taking  another  weighed 
portion  of  ash,  boiling  it  with  water,  and 
adding  a  slight  excess  of  barium  chloride 
and  hydrate  of  baryta  to  the  boiling  solu- 
tion ;  the  precipitate  is  then  filtered  ofif,  and 
thoroughly  washed ;  to  the  filtrate  carbonate 
of  ammonia  must  be  added  in  excess,  and  the 
precipitate  filtered  off  as  before.  The  liquid, 
thus  free  from  all  substances  except  the 
chlorides  of  potassium  and  sodium,  most  now 


be  evaporated  to  dryness,  and  very  gently 
ignited  to  expel  any  ammonia,  and  the 
weight  carefully  taken ;  the  mixed  chlorides 
are  again  dissolved  in  water,  a  solution  of 
bichloride  of  platinum  added,  and  the  whole 
again  evaporated.  Lastly,  the  dry  residue  is 
extracted  frequently  with  spirit  of  80  per 
cent. ,  and  the  pure  insoluble  double  chloride 
of  platinum  and  potassium  collected  and 
weighed  on  a  tared  filter  (100  parts  =  28*16 
of  chloride  of  potash) ;  this  weight  subtracted 
from  the  total  weight  gives  the  amount  of 
chloride  of  sodium. 

The  foregoing  analysis  of  the  ash  is  fairly 
complete,  as  other  constituents  are  seldom 
present  in  any  quantity.  The  chlorine  of  the 
ash  (if  any)  is,  however,  seldom  a  trustworthy 
indication  of  the  amount  of  chlorides  present, 
and  the  same  may  be  said  in  some  cases  of  the 
sulphuric  acid ;  hence  both  of  these  should 
always  be  estimated  by  precipitation  in  the 
ordinary  way  in  the  wine  itself. 

The  ash  from  a  litre  of  wine  examined  by 
Boussingault  contained— 


Potash 
Lime 
BIagi\,e8ia 
Phosphoric  acid 
Sulpharic  acid 
Chlorine 
Carbonic  acid . 
Band  and  silica 


Gnunmcs. 
0842 
0002 
0172 
0  412 
0  096 
a  trace 
0-2£0 
0  006 


0  10  per  cent  —  1'870 


Although  the  amount  of  the  various  con- 
stituents of  the  ash  will  vary  a  little  in  differ- 
ent wines,  the  above  may  be  taken  as  a  fair 
guide  of  the  actual  composition  of  the  mineral 
or  saline  matter  of  unadulterated  wine. 

Colouring  Matters  of  Wine. — Various  colour- 
ing matters  are  added  to  wine,  especially  to 
port.  Black  cherries,  elder-berries,  logwood, 
are  all  extensively  used,  and  many  tests  have 
been  proposed  for  detecting  their  presence. 
The  juice  of  the  elder-berry,  as  well  as  the  dye 
from  logwood,  has  a  peculiar  spectrum  when 
fresh,  but  the  absorption  bands  get  faint  if 
the  wine  is  old.  Many  observers  are  now 
diligently  working  at  this  subject,  and  in  all 
probability  some  really  reliable  tests  will 
shortly  be  discovered. 

Wood,  Prodnots  of,  Combnsiion  of 

—See  Combustion. 

HVool— "Wool  is  the  fine,  soft,  elastic  hair 
obtained  from  various  animals,  especially  from 
the  Sheep  tribe. 

The  filaments  of  wool  vary  in  thickness 
from  ytVt  *o  n?Jnr  ©^  ^^  inch,  and  may  be 
recognised  under  the  microscope  by  their 
cylindrical  shape,  and  by  being  clothed  with 
thin  scales  or  epidermic  cells. 
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The  adulteration  of  woollen  textures  with 
cotton  or  linen  nuiy  be  recognised  by  boiling 
for  a  short  time  a  square  inch  of  the  fabric  in 
a  solution  of  caustic  soda  or  potash.  If  it  is 
pure  wool  it  will  be  entirely  dissolved.  If 
any  threads  remain  undissolved,  they  consist 
either  of  cotton  or  linen.  Of  these,  sueh  as 
have  acquired  a  dark  yellow  tinge  are  linen, 
while  those  which  have  retained  their  white- 
ness are  cotton. 

TXTorkfl— Local  authorities  have  consider- 
able powers  to  execute  works  of  a  sanitary 
nature. 

In  the  case  of  permanent  works,  such  as 
sewerage,  public  notice  must  be  given  of  the 
scheme,  and  facilities  given  to  the  ratepayers 
to  fully  acquaint  themselves  with  all  the 
details  (P.  H.,  s.  32  and  33);  and  in  case  any 
person  affected  serve  notice  in  writing  on  the 
authority  that  he  objects  to  the  plan,  it  would 
appear  that  whether  his  objection  be  a  just 
one  or  not,  there  is  no  way  of  proceeding 
except  by  asking  the  Local  Government  Board 
to  appoint  an  inspector  to  make  an  inquiry 
upon  the  spot  (P.  H.,  s.  34).  And  since  the 
inquiry  is  always  expensive,  the  law  as  it 
stands  causes  occasionally  considerable  ob- 
struction to  sanitary  works,  as  ifc  puts  a  very 
great  power  into  the  hands  of  auy  obstinate, 
quarrelsome  individual,  who  may  choose 
for  the  mere  sake  of  opposition  to  object 
to  a  scheme  which  may  be  for  the  public 
good. 

By  the  cases  of  the  Attorney-General  t*. 
Birmingham  (22  J.  P.,  561  ;  4  K.  &  J.,  528), 
and  Southampton  Bridge  Company  v.  Local 
Board  of  Southampton  (28  L.  J.  Q.  B.,  41 ; 
8  £L  &  Bl.,  801),  it  is  apparent  that  au 
authority  in  constructing  works  of  any  kind, 
sewerage  or  other,  must  not  commit  a  nui- 
sance, and  an  individual  damnified  may 
obtain  an  injunction  to  restrain  farther  pro- 
ceeding in  such  works. 

Where  a  notice,  plan,  or  description  of  any 
work  is  required,  by  any  bylaw  made  by  an 
urban  authority  to  be  laid  before  that  autho- 
rity, the  urban  authority  shall,  within  one 
mouth  after  the  same  has  been  delivered  or 
sent  to  their  surveyor  or  clerk,  signify  their 
approval  or  disapproval  of  the  intended  work 
to  the  person  proposing  to  execute  the  same ; 
and  if  the  work  is  commenced  after  such  notice 
of  disapproval,  or  before  the  expiration  of  such 
month  without  such  approval,  the  urban 
authority  may  cause  so  much  of  the  work  as 
has  been  executed  to  be  pulled  down  or  re- 
moved. 

Where  an  urban  authority  incur  expenses 
in  or  about  the  removal  of  auy  work  executed 
contrary  to  any  bylaw,  such  authority  may 


recover  in  a  summary  manner  the  amount  of 
such  expenses  either  from  the  person  execst* 
ing  the  works  removed  or  from  the  penon 
causing  the  works  to  be  executed,  at  tkir 
discretion. 

Where  a  local  authority  may,  under  thii 
section,  pull  down  or  remove  any  work  begun 
or  executed  in  contravention  of  any  bylaw,  or 
where  the  beginning  or  the  execution  of  the 
work  is  an  offence  in  respect  whereof  the 
offender  is  liable  in  respect  of  any  bylaw  to  a 
penalty,  the  existence  of  the  work  during  its 
continuance  in  such  a  form  and  state  ss  to  be 
in  contravention  of  the  bylaw  shall  be  deemed 
to  be  a  continuing  offence,  but  a  penalty  shall 
not  be  incurred  in  respect  thereof  after  th« 
expiration  of  one  year  from  the  day  when  the 
offence  was  committed  or  the  bylaw  wu 
broken.— (P.  H.,  s.  158.) 

Any  local  authority  may,  with  the  consent 
of  the  local  authority  of  any  adjoining  dif- 
trict,  execute  and  do  in  such  adjoining  distriei 
all  or  any  of  such  works  and  things  as  they 
may  execute  and  do  within  their  own  district 
and  on  such  terms  as  to  payment  or  otherwise 
as  may  be  agreed  on  between  them  and  the 
local  authority  of  the  adjoining  distr^; 
moreover,  two  or  more  local  authorities  may 
combine  together  for  the  purpose  of  executing 
and  maintaining  any  works  that  may  be  for 
the  benefit  of  their  respective  districts  or  sot 
part  thereof.  All  moneys  which  any  local 
authority  may  agree  to  contribute  for  defnj- 
ing  expenses  incurred  under  this  section  shiU 
be  deemed  to  be  expenses  incurred  by  then 
in  the  execution  of  works  within  their  di*- 
trict-(P.  H.,  8.  285.) 

Any  person  who  wilfully  damages  any  works 
or  property  belonging  to  any  li»cal  authority 
shall,  in  cases  where  no  other  penalty  is  pro- 
vided by  the  Public  Health  Act,  be  liaUe  ts 
a  penalty  not  exceeding  Jive  p(mndSm—(P.  B^ 
s.  307.) 

Fouf  E. 

Form  of  Order  to  permii  Execution  of  WorJa  ?f 

Ovener, 


Comity  of 
\vr  bor<>«gh,  Ac.,] 
to  wit. 


} 


TTHsaEAS  complaint  hsth  bei« 
made  to  me.  E.  F.,  ^sirc 
one  of  her  Majesty's  ja^ticv*  «f 
the  peace  in  and  for  the  conntj  [or  boroof k.  4t  ] 
of  ^hy  A.  B.t  owner,  within tk 

meaning  of  the  Public  Health  Act,  1875,  of  ctrM^ 
premises  [describe  situation  of  premises  so  as  if 
identify  them],  that  C.  D  ,  the  occapier  o(  the  wJ 
premises,  doth  prevent  the  said  A.  H.  from  otavisf 
and  carrying  into  effect  the  provisions  of  tlie  n.d  Jttf 
in  this,  to  wit,  that  he  the  sud  C  />.  doth  freieas 
the  said  A.  B.  from  {here  describe  the  w«rks  r*^ 
rally,  according  to  circumMtances^  for  instance.  U— 
constructing  and  laying  down,  in  conn«etk>B  r.tk 
the  said  house,  a  corered  drain,  so  as  to  cqsuibs^ 
cats  with  a  sewer,  which  the  local  aosiiori?  1 
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the  said  Act  of  the  district  of  are 

entitled  to  use,  such  sewer  being  within  one  hundred 
feet  of  the  said  premises] :  And  whereas  the  said 
C.  D.  haying  been  duly  summoned  to  answer  the 
said  complaint,  and  not  having  shown  sufficient 
cause  against  the  same,  and  it  appearing  to  me  that 
the  said  works  are  necessary  for  the  purpose  of  en< 
abling  the  said  A.  B.  to  obey  and  carry  into  effect 
the  provisions  of  the  said  Act,  I  do  hereby  order 
that  the  said  C.  D.  do  Bpermit  the  said  A.  B.  to 


,  execute  the  same  in  the  manner  required  by  the 
I  said  Act. 

Qiven  under  my  hand  and  seal,  this 
day  of  18    . 

J.  S.     (L.  8. 

Su  Nuisances,  Sewer,  &o. 

'Wormm—See  Bothriocephalus,   Para- 
sites, Tania,  &c. 


T. 


\ — ^This  plant  forms  a  large  esculent 
tuber  derived  from  several  species  of  the  genus 
Dioscorea,  a  group  of  climbing  plants  belonging 
to  tropical  climates.  It  is  eaten  by  the  inhabi- 
tants of  New  Zealand  as  well  as  by  those  of  the 
East  and  West  Indies  and  the  South  Sea 
Islands,  and  holds  as  important  an  alimen- 
tary position  in  tropical  countries  as  the 
common  potato  does  in  Europe.  Farkes  gives 
the  following  as  being  its  composition : — 

Composition  of  Tarn  (Dioscorea  satira).  * 

"Water 74*0 

Albuminates 2  0 

Starch 16  0 

Sugar 02 

Pectlne 28 

Cellulose 22 

Fat 0-5 

Salts 1-3 

7ea8t — ^Tlie  popular  definition  of  yeast  is, 
that  it  is  the  froth  or  the  deposit,  according 
to  the  character  of  the  fermentation,  of  fer- 
menting worts.  It  is,  however,  very  well 
known  that  yeast  is  in  reality  a  plant,  the 
microscope  showing  that  it  consists  of  a 
number  of  vegetable  cells,  and  experiment 
having  proved  that  under  particular  condi- 
tions it  develops  into  a  mould  or  fungus  with 
atrial  fructification.  The  commercial  varie- 
ties of  yeast  are  principally  brewer's  yeast, 
German  yeast,  and  patent  yeast.  The  first  is 
obtained  from  breweries ;  the  second  consists 
of  sporules  only,  with  little  adherent  mois- 
ture, and  is  imported  in  bags;  whilst  the 
third  is  made  artificially  by  preparing  an 
infusion  of  malt  and  hops,  and  then  adding  a 
little  yeast  to  the  liquid.  Yeast  may,  how- 
ever, be  prepared  artificially  without  the  aid 
of  a  ferment.  For  example,  Mr  Fownes 
gives  the  following  receipt:  Wheat -flour 
mixed  with  water  into  a  thick  paste,  is  to 
be  slightly  covered  and  set  aside  in  a  moder- 
ately worm  place.  An  agreeable  vinous 
odour  about  the  seventh  day  replaces  its 
previous  disagreeable  sourness,  and  it  is  then 


suitable  for  use  as  a  ferment.  If  not  required 
at  once,  it  may  be  made  into  thin  cakes  and 
dried. 

Yeast,  however  produced,  and  under  what- 
ever name,  appears  to  bo  the  produce  of  the 
same  fungus.  This  has  received  the  name 
of  Torula  cerevutia;  but  the  researches  of 
various  mycologists  would  rather  appear  to 
show  that  **it  matters  little  whether  we  take 
yeast,  achorion,  or  penicillium  spores,  the 
resultant  is  the  same,  and  depends  much 
more  on  the  food  or  nourishment  supplied ; 
whether  the  pabulum  contains  more  or  less 
of  a  saccharine,  albuminous,  or  nitrogenous 
material,  lactic  acid,  &o.,  together  with  light 
and  temperature ;  whether  we  have  a  mould 
(green  or  blue),  an  achorion,  or  yeast  fungus 
produced."— (Jabez  Hocjo.) 

The  yeast  plant  is  chiefly  made  up  of  oval 
cells,  about  j^u  of  an  inch  in  diameter, 
filled  with  granular  or  nucleated  matter. 

There  would  appear  to  be  two  modifications 
of  yeast— viz.,  oberhefe  (surface  yeast),  and 
unterhefe  (sediment  yeast).  The  unterhefe  is 
the  ferment  of  the  Bavarian  beer,  and  is  pro- 
duced at  a  low  temperature — viz.,  one  not 
above  45**  F.  The  unterhefe  is  propagated 
mainly  by  spores  thrown  out  from  the  larger 
cells.  Surface  yeast,  on  the  other  hand,  is 
propagated  by  buds  or  offshoots,  and  requires 
for  its  rapid  development  a  temperature  of 
between  70*  and  80°  F. 

The  development  of  surface  yenst  may  be 
watched  under  the  microscope.  On  adding 
the  cells  to  wort,  the  nucleus  increases  and 
nearly  fills  the  parent  cell,  which  becomes 
ovoid,  and  ultinmtely  the  young  cell  buds  and 
becomes  separated  from  its  parent  or  con- 
tinues attached  to  it;  in  about  three  hours, 
groups  of  bodies,  by  this  process,  are  de- 
veloped, and  as  time  goes  on,  if  the  plant 
continues  under  favourable  conditions,  jointed 
filaments  are  produced. 

These  favourable  conditions  are  a  saccha* 
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rine  solution  containing  an  azotised  substance 
(which  may  be  simply  obtained  through  the 
death  and  decomposition  of  pre-existing  cells), 
the  maintenance  of  a  suitable  temperature, 
and  the  absence  of  any  substance  destroying 
the  vitality  of  the  cells. 

The  strong  mineral  acids,  the  alkalies, 
metallic  salts  —  such  as  nitrate  of  silver, 
corrosive  sublimate,  sulphate  of  copper,  &c. 
—  a  strong  solution  of  common  salt,  sul- 
phurous acid,  and  most  disinfectants,  affect 
the  vitality  of  the  yeast  plant,  and  at  once 
check  fermentation  when  commenced.  A 
number  of  substances  also  prevent  fermenta- 
tion taking  place,  such  as  black  oxide  of  man- 
ganese, mercuric  oxide,  strychnia,  quinine, 
creosote,  turi)entine,  and  many  essential  oils. 

The  presence  of  20  per  cent,  of  alcohol 
or  upwards  also  prevents  fermentation,  nor 
can  a  solution  containing  more  than  one-fourth 
of  its  weight  of  sugar  be  fermented. 

The  changes  which  take  place  in  a  saccha- 
rine liquid  are  very  interesting,  the  yeast  plant 
assimilates  sugar,  and  grows  at  the  expense  of 
the  nitrogenised  matters  in  the  liquid,  chang- 
ing the  sugar  into  alcohol  and  carbonic  acid. 

Chemical  Composition  of  YecuL — Mitscher- 
lich  gives  the  following  analysis  of  yeast — (1) 


L 

a 

47-0 

47-6 

6« 

T-2 

10  D 

5^ 

0^ 

»*• 

36« 

•  M 

when  in  a  condition  to  excite  fermentation; 
(2)  when  partially  exhausted  :— 


Carbon 
Hydrogen 
Nitrogen  . 
Sulphur    . 
Oxygen     . 


The  ash  of  yeast  is  entirely  composed  of 
phosphates  of  potash,  aoda,  lime,  and  mas- 
nesia. 

AduUercUions  of  Yecul. — Dr.  Letheby  fonni 
one  sample  of  German  yeast  adulterated  with 
30  per  cent,  of  pipeclay.  Payen  found  in 
one  case  35  per  cent,  of  starch,  and  othen 
have  occasionally  identified  chalk. 

The  starch  is  easily  detected  by  the  micro- 
scope  and  the  iodine  reaction,  whilst  snr  ic- 
organio  adulterations  must  be  looked  for  in  tie 
ash,  which  should,  as  before  said,  consiit  en- 
tirely of  phosphates. 


Tellow 

SEMIC. 


{Orpiment)  —  Ste  Ae- 


Tellow  Fever— iS^  Fever,  Yellow. 

Tucca  {Manihoi  vft7imiiui)~The  root  d 
this  plant  is  a  good  substitute  for  the  poUt<s 
and  is  more  digestible  than  the  yam. 


z. 


Zea  'NUiju—Set  Indian-Corn. 

ffinc(Zn-65.  Specific  gravity,  6*8  to  71 ; 
fusing-point,  773°  =  412°  C.)-Zinc  is  a  metal 
which  has  been  known  from  very  ancient 
times.  It  is  found  as  calamine  (dncic  car- 
bonate) in  Silesia  and  in  Belgium  ;  as  blende 
(zincic  sulphide)  in  the  Mendip  Hills,  Somer- 
setshire ;  and  as  red  oxide  of  zinc  in  New 
Jersey. 

It  would  appear  well  established  that  neither 
in  the  distillation  of  zinc,  in  the  manufacture 
of  the  oxide,  nor  in  that  of  the  salts  of  sine  is 
there  the  slightest  injury  to  the  workman ; 
nor  has  it  been  proved,  although  often  asserted, 
that  the  fumes  and  dust  from  zinc-works  have 
injured  cattle  grazing  in  the  adjacent  meadows, 
or  have  destroyed  vegetation. 

IVIM.  Petry  and  Labaye  some  years  ago 
were  requested  by  the  Royal  Academy  of 
Medicine,  Belgium,  to  undertake  an  inquiry 
into  the  maladit  cctlaminairCf  the   alleged 


injury  done  to  animals  and  ve^^tation  by  zioc 
fumes ;  they  carefully  examined  the  careii*!* 
of  forty  beasts,  analysed  the  water  in  \he 
neighbourhood  of  the  works,  and  stutiied  Uf 
aspect  of  the  vegetation,  and  came  to  the  wb- 
clusion  that  there  was  no  ground  fw  coo- 
plaint  on  any  one  of  these  heads. 

Properties,— Zinc  is  a  bluish- white  metl 
rather  brittle  at  ordinary  temperatures,  i^ 
a  very  moderate  heat  —  between  30."  arJ 
312*  F.  (ISO"  and  155  5'  C.)— it  msybe  l»r- 
inated  and  wrought  with  ease ;  but  at  slitw 
higher  temperature  it  again  becomes  brittle, 
at  a  still  higher  heat  it  fuses,  and  it  • 
bright  red  heat  it  is  volatilised,  the  fiii« 
taking  fire  if  exposed  to  air,  and  being  asu^- 
taneously  converted  into  the  oxide. 

Zino,  when  exposed  to  a  moist  atmospkcr. 
becomes  covered  with  a  thin  coatiof  '^ 
oxide  perfectly  insoluble  in  water.  Thit  ^ 
protects  the  metal  from  farther  change.  ^ 
the  mineral  aoids  attack  ane,  as  also  dMf  i 
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Bolutioq  of  potash.  It  precipitates  most  of 
the  hasyloas  metals  less  oxidisable  than  itself 
in  the  metallic  state  from  their  solutions. 

MM.  Fayen  and  Chevallier  made  several 
experiments  on  the  action  of  brandy,  wine, 
vinegar,  olive  oil,  weak  soup,  strong  soup, 
milk,  &c.,  on  zinc,  the  general  result  of 
their  investigations  being  the  fact  that  sine  is 
very  little  acted  upon  by  olive  oil,  milk,  or 
water,  but  that  alcoholic,  acetic,  saline,  and 
fatty  liquids  dissolve  a  notable  quantity.  M. 
Schanfele  has  repeated  these  experiments 
with  similar  results.  For  example,  he  deter- 
mined the  amount  of  zinc  dissolved  in  fifteen 
days  by  different  liquids  from  out  of  a  gal- 
vanised iron  as  well  as  a  zinc  vessel.  The 
amounts  found  in  grammes  in  a  litre  of  the 
respective  liquids  were  as  follows : — 


Th«  Liquid 
from  the 

Th*  Liquid 
from  Um 

OftlTUliMd 

ZinoVeaML  Iron  Vcm«1 

Brandy     . 

• 

0-95 

0  70 

Wine 

• 

8  95 

410 

Orange- floirer  water 

060 

076 

Vinegar  . 

.      8176 

00-75 

Fatty  soup 

0-46 

100 

Weak  soup 

0-86 

1-76 

Milk 

.        613 

7  00 

Salt  water 

1-75 

0  40 

SelUer  irater  . 

0-36 

0  30 

Distilled  water 

traces 

traces 

Ordinary  water 

none 

traces 

Olive  oil  . 

none 

none 

U8U. — Disregarding  its  great  commercial 
utility,  and  looking  upon  it  in  a  sanitary  light 
only,  it  is  very  evident  that  zinc  is  a  metal 
which  will  in  a  great  measure  displace  lend. 
Lead  in  cisterns,  in  pipes  conveying  water, 
in  pigments,  and  in  vessels  used  for  the  carry- 
ing of  water,  has  been  proved  to  be  injurious, 
and  often  seriously  injurious ;  on  the  other 
hand,  zinc,  neither  as  a  metal  nor  in  the 
shape  of  oxide,  has  ever  appeared  to  do  any 
harm  whatever,  and  is  capable  of  replacing 
lead  in  all  the  above  uses.  It  may  indeed  be 
stated  that,  as  a  carrier  of  common  water,  and 
of  milk,  zinc  is  absolutely  safe;  but  acetous 
liquids,  or  those  liable  to  become  acetous, 
with  others  which  have  been  mentioned,  act 
so  powerfully  on  zinc,  that  its  use  appears 
limited  in  the  latter  direction,  and  must  not 
be  recommended  for  vessels  employed  in  the 
preparation  of  food. 

Salts  of  Zinc.  —The  only  salts  of  zinc  of  any 
importance  are  the  chloride  and  the  sulphate. 
The  chloride  is  a  most  powerful  disinfectant, 
and  is  the  basis  of  Burnett *s  fluid ;  it  is 
especially  adapted  for  the  preservation  of 
animal  bodies,  and  is  therefore  much  used  in 
the  dissecting-room. 

Several  cases  of  poisoning  by  chloride  of 
sine  are  on  record  ;  it  is  a  powerful  corrosive 
and  irritant  poison,  destroying  the  membrane 


of  the  mouth,  throat,  gullet,  and  stomach. 
The  symptoms  begin  at  once,  and  the  patient 
may  die  in  a  couple  of  hours  from  the  im- 
mediate effects  of  the  poison,  or  life  may  be 
prolonged  for  a  variable  time,  and  yet  death 
may  occur  from  the  secondary  effects.  Re- 
covery has,  however,  taken  place  from  large 
doses. 

The  tvlphate  of  zinc  has  lome  disinfectant 
powers,  but  there  are  so  many  disinfectants 
superior  to  it  that  it  is  not  likely  to  be  used 
extensively.  It  is  an  irritant  poison,  and  in 
large  doses  has  destroyed  life. 

Te^.— The  salts  of  zinc  in  cicid  sdlutionB 
give  no  precipitate  with  sulphuretted  hydro- 
gen, but  in  neutral  solutions  the  white  sul- 
phide is  thrown  down.  Sulphide  of  ammonia 
gives  a  white  precipitate  of  sulphide  of 
zinc ;  caustic  potash  and  soda  precipitate  the 
white  oxide ;  carbonates  of  the  alkali  metals 
throw  down  a  white  zincic  carbonate ;  and 
ferrocyanide  of  potassium  also  causes  a  white 
precipitate. 

FVom  organic  liquids  zinc  may  be  detected 
by  placing  the  liquid  in  a  platinum  crucible 
and  inserting  a  strip  of  magnesium;  zinc  is 
then  deposited  in  the  metallic  state. 

Very  minute  quantities  of  zinc  may  be 
detected  by  treating  a  neutral  solution  with 
sulphuretted  hydrogen,  filtering,  dissolving 
off  the  filter  the  supposed  sulphide  with  hot 
nitric  acid,  and  mixing  it  with  a  little  nitrate 
of  cobalt.  It  is  now  precipitated  with  car- 
bonate of  soda,  collected  on  a  filter,  dried, 
and  incinerated  in  a  platinum  dish.  If  zinc  is 
present,  a  green  colour  will  be  produced.  This 
test  will  detect  1  in  100,000  parU.— {Bloxam.) 

Zymotic Diaeaaea— The  term  ''zymotic,'* 
first  proposed  by  Dr.  Farr,  is  commonly  used 
merely  as  a  synonym  for  *'  preventible,**  com- 
prehending all  the  principal  diseases  which 
have  prevailed  as  epidemics  or  endemics ;  in 
fact,  its  signification  is  so  loose  that  it  would 
be  advisable  to  confine  the  term  **  zymotic  '*  to 
infectious  or  contagious  non-parasitic  diseases 
in  which  there  is  a  multiplication,  a  zymosis, 
of  the  active  principle  in  the  body. 

If  this  definition  be  accepted,  zjrmotio 
diseases  would  include  such  diseases 

Smallpox. 

Cowpox. 

Chicken-pox. 

Measles. 

Scarlet  fever. 

Dengue. 

The  "strangles  "  of 

horses. 
Erysipelas. 
E/ataomhi  episootica 

(foot  •  and  -  mouth 

disease  of  cattle). 
Typhoid  fever. 
Dysentery. 
Binderpest. 


Cholera. 
Tvphos.  I 
Plague. 

Belap^iog  fever. 
Malignant  poatola. 
Puerperal  lever. 
Glanders. 
Farcy. 
Diphtheria. 
Whoopi  ng-congh. 
C«rebro-spinal  fever. 
Syphilis. 
Pneumonia  ? 
Cancer? 
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When  sufficient  knowledge  of  these  diseases 
has  been  acquired,  it  is  probable  that  they 
will  admit,  like  different  species  of  plants 
and  aninuds,  of  a  more  or  less  strict  and  philo- 
sophical classification  ;  even  with  our  limited 
knowledge,  several  of  them  show  alliances  of 
a  striking  character.  Thus  typhus,  relapsing 
fever,  and  plague  are  all  extremely  analogous. 
The  true  exanthemata — such  as  erysipelas, 
measles,  scarlet  fever,  and  dengue— are  another 
natural  group.  The  enanthematous  diseases — 


typhoid,  dysentery,  and  rinderpest— fonn  a 
third ;  whilst  the  exanthemata  are  connected 
with  the  enanthemata  by  the  foot-and-month 
disease  of  sheep  and  oxen,  the  latt«r  being 
both  enanthematous  and  exanthematou, 
eruptions  on  the  teats,  body,  muzzle,  coin- 
ciding with  eruptions  in  the  mouth  and 
intestines  when  the  disease  is  seen  in  its 
most  intense  form.  See  Bundness;  Cuoitba; 
Ebtsifelas;  Fkveb,  R£lapsi>'G,  Typhoid, 
Typhus,  kc 
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Abattoir,  1. 
Ablution,  1. 
Absinthe,  1. 
Absinthine,  1. 
Acanis  domesticus,  2. 

farinae,  2. 

sacchari,  2. 

Biro,  2. 

Accidents  in  mines,  393. 
Acclimatisation,  141. 
Accounts,  70. 
Acid,  3. 

absinic,  1. 

acetic,  4. 

aconitic,  14. 

aspartic,  69. 

benzoic,  4. 

cafFeic,  4. 

camphoric,  4. 

carbolic,  4. 

carbonic,  6,  28,  31. 

emanations  from  various 

industries,  G03. 
fumes  from  alkali-works, 

3. 

gallic,  13. 

hydrocyanic,  12. 

lactic,  11. 

meconic,  12. 

oxalic,  12. 

phenic,  4. 

prussic,  12. 

pyroligneous,  13. 

sulphurous,  13. 

Acids  as  disinfectants,  4. 
influence   of   ou  vegeta- 
tion, 3. 
Aconite,  14. 

root,  distinction  between 

it  and  horse-radish,  278. 
Aconitia,  14. 
Aconitic  acid,  14. 
Aconitine,  48. 
Act,  Adulteration,  16. 

Alkali,  45. 

Artisans'  and  Labourers' 

Dwellings,  1875,  266. 
Bakehouse      Regulation, 

15,  73,  84. 
Baths  and  "Wash-houses, 

15,84. 
Coal    Mines  Regulation, 

390. 

CommonLodging-Houses, 

15. 


Act,  Contagious  Diseases,  160, 

620. 

Diseases  Prevention,  203. 

Factory,  215. 

Gas    and   Water  Works 

Facilities,  249. 

Oaswork  Clauses,  260. 

Improvement,  310. 

Infant    Life   Protection, 

314. 
Labouring  Classes'  Lodg- 

ing-Houses,  16. 
Land  Clauses  Consolida- 
tion, 325. 

Local,  15. 

Local  Authorities*  Loan, 

340. 

Local  Government,  15. 

Markets       and        Fairs 

Clauses,  357. 
Merchant  Shipping,  305, 

332. 

Metalliferous  Mines,  390. 

Mines  Regulation,  '^fdO, 

Nuisance  RemovaJ,  16. 

Petroleum,  436. 

Pharmacy,  437. 

Public  Health,  16. 

Public  Works  Loan,  340. 

Sale  of  Food  and  Drugs,20. 

Sanitary,  18. 

Sewage  Utilisation,  18. 

Towns  Improvement,  18. 

Towns  Police  Clauses,  18. 

Vaccination,  619. 

Waterworks  Clauses,  647. 

Action  against  the  local  autho- 
rity, 330. 
Actresses,  use  of  white-lead  by, 

167. 
Adipooere,  504. 
Adulteration,  18. 

Act.  16. 

Aerated  bread,  102. 
Aerobics,  219. 
Agaricus  campestris,  396. 
Age  of  children  in  factories, 

216. 
A^c,  25. 
Air,  25. 

analysis  of,  30. 

disinfection  of,  188, 

impure,  effects  of,  29. 

in  water,  estimation  of, 

642. 


Air  meter,  55. 

of  country,  29. 

of  factories,  217. 

of  marshes,  358. 

of  mines,  2i9. 

of  towns,  29. 

weight  of,  81. 

Albumen,  34. 
Albuminose,  34. 
Albuminuria  from  bathing,  83. 
Alcohol,  34. 

absolute,  35. 

in  disease,  37. 

Alcoholic  amblyopia,  37. 

beverages,  42. 

paraplegia,  37. 

Alcoholism,  36. 
Alooholometry,  39. 
Aldehyde,  44. 
Ale,  86. 
Algae,  44. 
Alkali  Act,  44. 
Alkalimetry,  46. 
Alkaloids,  47. 

solubility  of,  49. 

Allen's  process  for  estimation 

of  tannin,  682. 
Allspice,  pimento,  49. 
Almonds,  60. 

Altitude,  influence  of,  142. 
Alum,  61. 
estimation  and  detection 

of,  105. 
Aluminum,  6L 
Amabele,  61. 
Amasi,  51. 

Amblyopia,  alooholio,  37. 
Ambiuance,  61. 

American  tent,  286. 

volante,  6L 

Ammonia,  52. 

from  the  alkaloids,  49. 

in  air,  34. 

process  of  water-analysis, 

64L 

tests  for,  400. 

Amygdaline.  60. 

Amylio  alconol,  247. 

Anidysis,  63. 

Analysts'  Society  definitions, 

18. 
Anchovies,  63. 
Anemometer,  64. 
An6robies,  219. 
Aneroid  barometer,  75. 
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'Aniline,  56,  401. 

Animal  diastase,  178. 

dust,  698. 

^—  substances,  digestibility 
of,  185. 

Animals,  bylaws  relative  to, 
115. 

Ul-kcpt,  404. 

Anisette,  338. 

Annatto,  56. 

Annual  mortality,  561. 

report  of  local  authority, 

109. 

Annuity  certificates  under 
Jjocal  Authorities'  Loan  Act, 
340. 

Anthracoeis,  598. 

Anthrax,  364. 

Antidote,  58. 

Antidotes  for  acids,  4. 

Antimony  in  absinthe,  L 

Antiseptics,  58,  187. 

AntoEOne,  422. 

Apoplexy,  379. 

Appeals,  58. 

against  order,  68, 

against  rate.  58. 

in  respect  of  expenses,  59. 

respecting     validity     of 

vote,  69. 

Apples,  59. 

Appointment  of  medical  offi- 
cer of  health,  369. 

of  officers,  410. 

Apricot,  59. 

Aqueous  vapour,  elastic  force 
of,  308. 

Arbitration,  59. 

Arbitrators,  60. 

Areometer,  60. 

Argal,  583. 

Armenian  bole,  96. 

Amott's  ventilator,  622. 

Arrack,  6L 

Arsenic,  61. 

detection  of,  65. 

in  fly-poison,  239. 

Arsenite  of  copper,  103. 

Arsenites,  67. 

regulation  for  sale  of,  60. 

Arseniuretted  hydrogen,  for- 
mation of,  65. 

Artesian  wells,  645. 

Artichoke,  67. 

Jerusalem,  67. 

Artificial    flowers,    manufac- 
ture of,  62. 

pepper,  435.  • 

Artocar)>us  incisa,  106. 

Ascaris  lumbricoides,  67. 

mystax,  67. 

Ash,  67. 

of  barley,  73. 

of  coal,  comt)osition  of, 

154. 

Ashes,  bylaws  relative  to  dis- 
posal of,  115. 

Ashpits,  bylaws  relative  to,  8. 

cleansing  of,  &c.,  115. 

Asparagin,  69. 

Asparagus,  69. 


Aspartio  acid,  69. 

Aspect  of  houses,  269. 

Assamar,  69. 

Atcherley's  test  for  picric  acid, 
88. 

Atmometer,  69. 

Atropia,  69. 

Atropine,  48. 

Audit,  70. 

Auditor,  70. 

Australian  meat,  analyses  of, 
366. 

Autopsy,  70. 

Autumn,  influence  of,^  on  dis- 
ease, 374. 

Autumnal  fever,  71. 

Babt-farming,  314. 
liacon,  7L 

Bacteroid,  origin  of  disease,  72. 
Bailey  Denton's  sewage-meter, 

526. 
views  on  water-supply, 

645. 
Ball's,  Dr.  Ancell,  system  of 

warming    and    ventilating, 

631. 
Ballard  and  Pitt's  patent  for 

warming    and    ventilating, 

631. 
Bankrupts,  disqualification  of, 

343. 
Banner^s  patent  cowl,  623. 
patent  disinfecting  appa- 
ratus, 613. 

patent  drain  trap,  612. 

Bannocks,  73. 

Banting's  diet,  184. 

Barges,  hygienic  condition  of, 

306. 
Barley,  73. 

meal,  74. 

Barometer,  74. 

correction  for  capillari^ 

and  temperature,  76, 7/. 

how  to  read,  76. 

management  of,  76. 

reduction  to  sea-level,  77. 

Barracks,  cubic  space  allowed, 

81. 
Bartlett's  analysis  of  rabbit's 

flesh,  479. 
Baryta,  hydrate  of,  82. 
water,  82. 


Bastards,  82. 
Bathinff,  82. 

bylaws  relative  to,  115. 

near  a  public  footway, 

liability  to  indictment  for, 

84. 
Baths,  82. 

and    Wash-houses  Act, 

15,84. 

and  wash-houses,  bylaws 

relative  to,  115. 

mud,  83. 

salt,  84, 

Bayard's  disinfectant,  190. 
Beale's  staining  fluid,  121. 
views  on  living  matter, 

252. 


Beans,  84. 

ash  of,  68. 

Bedding,  85. 

Beds,  disinfection  of,  187. 
Beef,  analyses  of,  362. 
Beer,  85. 

adulteration  of,  87. 

analyses  of,  87. 

Cocculus  Indicus  in,  149. 

nutritive  value  of,  86. 

Beet,  ash  of,  68. 
Beetroot,  89. 

sugar,  570. 

Belgian     regulations     aft    to 

Srostitution,  468. 
tmakers,  598. 
Bengali  cow,  milk  of,  385. 
Berkeley's     experiments     on 

yeast,  246. 
Berlin,  prostitution  in,  470. 
Beverages,  alcoholic,  12. 
Bicarbonate  of  soda,  553. 
Bichromate  of   potash,  voln*. 

metric  solution  of,  628. 
Bilhanda  haematobia,  89. 
Bioplasm,  252. 
Bird's,  Mr.  Hinckes,  processet 

of  simple  ventilation,  622. 
Births,  deaths,   and    sickness 

returns,  89. 
Biscuits,  90. 
Bixin,  57. 
Black  Assizes,  9L 

death,  92,  448,  449. 

jack,  92. 

pudding,  92. 

Blackley's  experiments  on  pol- 
len, 454. 
Blacksmiths,  diet  of,  184. 
Blasting  operations,  393. 
Bleachers,   mean  duration  of 

life  of,  mortality,  &c.,  601. 
Blind,  education  of,  93. 
Blindness   and  deaf  mutiam, 

92. 
Blood,  93. 

boiler,  95. 

haematosoon  of,  234. 

mineral  matters  of,  240. 

stains,  tests  for,  95. 

Bly  th's  method  of  deiding  with 

sewage,  522. 
Board  of  Health,  General,  95. 

Local  Government,  349. 

local,  lapse  of,  348. 

Boat-race,  Oxford,  274. 
Boats,  95. 

bylaws  relative  to,  115. 

Body-searoher,  95. 
Bohemian  bole,  96. 
BoU,  96. 

Boiling,  lo«  of  meat  in,  1C5. 
Bole,  96. 

of  Bois,  96. 

Bond  on  house-to-house  viiiu* 

tion,  290. 
Bond's  disinfectants,  170. 191. 
219. 

slop-tub,  547. 

Bone-boiler,  96. 
Bones,  96. 
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liorax,  97. 

lk>roughs,  97. 

when  within  the  district 

of  a  local  board,  347. 

I>orrowing  powers  of  local  au- 
thorities, 339, 

r.osh  butter,  97. 

lk>thriocephalu8  cordatus,  97. 

iiran.  98. 

Brande's  method  of  deter* 
raining  alcoholic  strength, 
42. 

Brandy,  99. 

adulteration  of,  99, 

Jimss  ague,  27. 

founders*  ague,  27. 

liraxy  in  sheep,  363. 

Bread,  100. 

adulteration  of,  104. 

fruit,  106. 

inspection  of,  243. 

new  and  stale,  103. 

nutritive  value  of,  102. 

stuffs,     composition    of, 

100. 

Brewers,  598. 

Brick-6eld8,  106. 

Bricks,  106. 

Brighton  abattoir,  542. 

Brine,  j)oisonous,  363. 

lirittleworts,  17a 

liromine,  107. 

Bronchitis,  378. 

lirose,  107. 

Broth,  107. 

Brucia,  107. 

Brucine,  48. 

Brushmakers,  108,  598. 

Buckwheat,  108. 

Buenos  Ayres,  sanitary  state 
of,  232. 

Buffalo  extract,  108. 

Building,  bylaws-  relative  to, 
115. 

without  drainage,  i)en- 

alty  for,  429. 

Buildings,  108. 
Bullfrog,  245. 
Bunt,  109. 
Burial,  175. 

grounds,  bylaws  relative 

to,  115. 

grounds,  regulations  re- 

specting, 177. 

penalty  for   obstructing 

justice's  order  with  regard 
to,  429. 

Burnett's    disinfecting    fluid, 

109. 
Business,  bylaws    relative    to 
conduct  of,  115. 

conduct  of,  109. 

of  local  boards,  342. 

Butchers,  598. 

mean  duration  of  life  of, 

mortality,  &c.,  601. 

Butter,  109. 

adulteration  of,  110. 

an:ilysis  of,  110. 

detection  of  foreign  fats 

in.  111. 


Butter,  microscopical  examina- 
tion of,  112. 

rancid,  110. 

Butterine,  114. 
Button-makers,  598. 
Butyric  ether,  114. 
Byhiws,  114. 

for  hop-pickers,  278. 

for  removal  of  refuse,  508. 

pen^ties  under,  429. 

relative  to  buildings,  108. 

relative  to  lodging-houses, 

352. 
Bywasb,  115. 

Cabbages  ,  115. 

Caifeine,  115. 

Cagliari  paste,  116. 

Calcium,  chloride  of,  116. 

Calculi,  116. 

Calorigen,  624. 

Camphor,  116. 

monobromated,  as  an  an- 
tidote for  strychnia,  116, 
667. 

Camps,  117. 

(Canada  balsiim,  117. 

Canals,  117. 

Cnncer,  118. 

contagious  nature  of,  118. 

of  cblmney-sweeps,  128, 

677. 

Candles,  prodaots  of  combus- 
tion of,  156. 

Canna  arrowroot,  559. 

Cantharides,  118. 

poisoning  by,  119. 

Cantharidine,  48. 

Caoutchouc-makers,  601. 

Capers,  119. 

Cai)sicine,  119. 

Capsicum,  119. 

Caramel,  120. 

Caraway  seeds,  120. 

Carbo-hydrates,  120,  241. 

function  of,  218. 

Carbon,  120. 

Carbonate  of  potash,  400. 

Carbonic  acid,  5,  23,  31. 

expired,  209. 

variation  of,  according  to 

season,  376. 

Carbuncle,  120,  473. 

Cardamom  needs,  121. 

Carmine,  121. 

Carpenters,  598. 

Carrageen,  44.  1 

Carriers,  601. 

CarroU,  121. 

ash  of,  68. 

Carter,  Dr.  H.  V.,  353. 

Caseine,  121. 

Tegetable,  331. 

Cassava  bread,  100. 

Cassella's  air-meter,  55. 

Catarrhal  pneumonia,  451. 

Catchpits,  123. 

Catechin,  122. 

Catechu,  122. 

black,  122. 

pale,  122. 


Catechu  tannic  acid,  122. 
Catgut-makers,  601. 
Cattle  plague,  436. 
Cayenne  pepper,  119. 
CelUrs,  122,  429. 

of  LUle,  263. 

Cellulose,  123. 

Cement-workers,  598. 

Cephaelic  acid,  320. 

Cerasine,  12^). 

Cerealin,  123. 

Cesspits,  123. 

Cesspools,  bylaws  relative  to, 

116. 
Chalicosfs,  698. 
Chalk,  336. 
Chancre,  620. 
Channellings,  636. 
(;harbon,  473. 
Charcoal,  124. 

biscuits,  90. 

burners,  598. 

vapour,  124. 

Charlock,  124. 
Cheese,  124. 

adulterations  of,  123. 

Cherry,  126. 

laurel  water,  126. 

Chestnuts,  126. 
Chicory,  126. 

adulteration  of,  127. 

ChiUies,  128. 

Chinmey-sweeps,  128, 577,598. 
Chimneys,  128. 

smoW,  128. 

wilfully  setting  on  fii«, 

237. 
Chinese  botanical  powder,  128. 
(^doralum.  12a 
Chloride  of  lime,  3157, 

of  sodium,  553. 

Chlorides  in  rain,  48L 
Chlorine,  129. 

determination  of,  638. 

Chocolate,  149. 

moth,  202. 

Cholera,  Asiatic,  bacteria  in, 
72. 

history  of,  130. 

nature  of,  130. 

orders  of  Council  relative 

to,  13a 

precursors  of,  1.32. 

prevention  of,  132. 

propagation  of,  131. 

English,  134. 

Chondrus  crispus,  44. 
('hromate  of  potash,  460. 
Clironic  pneumonia,  451. 
Churchvards,  134. 
Cider,  l34. 
(•igars,  597. 
Cigar-workers,  69a 
Cinnamon,  134. 
(/irculotion,  diseases  of,  272. 
Cisterns,  580. 
Citric  acid  in  scurvy,  516. 
(ntron,  135. 
Clay,  135. 

Cleanliness  aa  a  disinfectant, 
18a 
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CleanlinesB,  x^nonnl,  188. 

Gleansing  and  whitewashing, 
429. 

Clerk,  conduct  of  legal  pro« 
•     ceedings  by,  329. 

Climate,  135. 

classi6cation  of,  135. 

Clocks,  public,  143. 

aosets,  143,  466. 

Clothes  as  carriers  of  infec- 
tion, 147. 

disinfection  of,  189. 

Clothing,  144. 

Clotbmakers,  598. 

Clouds,  147. 

Clorer,  red,  ash  of,  68. 

Cloves,  148. 

Coachmakers,  598. 

Coal,  ash  of,  153. 

gas,  composition  of,  155 

gas,  manufacture  of,  247. 

Mines    Kegulation    Act, 

390. 

smoke  of,  598. 

Cocculus  Indicus,  148. 

Cocoa,  149. 

adulteration  of,  150. 

ash  of,  150. 

nutritive  value  of,  150. 

Codfish,  150. 

Codliver  oil,  150. 

Coffee,  150. 

adnltoration  of,  152. 

analysis  of,  152. 

chemical  composition  of, 

151. 

microscopical     structure 

of,  151. 

i>hv8iological  effects   of, 

15L 

preparation  of,  151. 

Cohesion  figures,  412. 

Colchicine,  153. 

Cold,  influence  of,  142. 

Collins*  disinfecting  powder, 
190. 

Colostrum,  153. 

Colouring  matters,  153. 

«— of  confectionery,  157. 

Combe's  anemometer,  54. 

Combustion,  products  of,  153. 

spontaneous,  236. 

Committee,  155. 

duties  of,  156. 

parochiol,  15<i. 

rui-al  sanitary  authority, 

155. 

urban  sanitary  authority, 

155. 

Common  Lodging-HousesActs, 
15. 

Compensation,  157,  411. 

Conuy's  disinfecting  fluid,  157. 

Confectionery,  157. 

Conia,  158. 

Connection    of    drains    with 
sewers,  5<'^. 

Consumption,  440. 

Contagion,  158. 

Contagious  Diseases  Act,  159, 
IGO.  [ 
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Contagious  diseases,  x>erBODt 
suffering  from,  entering  a 
conveyance,  165. 

Contracts,  163,  429. 

Convalescents,  164,  315. 

Conveyances,  164. 

Convicts,  diet  of,  18L 

Convolutin,  322. 

Cooking,  164. 

Coopers  method  of  watering 
streets,  194. 

Copenhagen,  prostitution  in, 

Copper,  166. 

detection  of,  166. 

in  bread,  104. 

in  fruits,  245. 

in  pickles,  447. 

in  preserves,  464. 

in  the  human  body,  167. 

sulphate  of,  I6a 

sulphate  of,  adulteration 

0^166. 

vessels,  danger  of,  107. 

workers  in,  598. 

Copperas,  167. 

Coqueluche,  316. 

Come's  disinfectant,  190. 

Cottage  hospitals,  278. 

Cottages,  265. 

of  concrete,  270. 

Cotton,  168. 

spinners,  diet  of,  184. 

Country,  air  of,  29. 

Coupons  under  Local  Authori- 
ties' Loan  Act,  341. 

Court  of  leet,  329. 

Courts,  168. 

Cream.  168. 

Crease  s  charcoal  filter,  235. 

Crdches,  169. 

Cremation,  176. 

Crenothrix  polyspora,  169. 

Creosote,  169. 

Cretinism,  257. 

geographical  range  of, 258. 

Croup,  169, 185. 

Croupous  pneumonia,  452. 

Cubic  space,  169. 

Cullender-makers,  598. 

Cumin  seeds.  170. 

Cupralum,  170. 

Curcuma,  559. 

Curd,  170. 

Currants,  170. 

Curry  powder,  17L 

Cutlers,  liability  of,  to  phthisis, 
598. 

Cyanide  of  potash,  460. 

Cyclops  Quadricomis,  171. 

Cyder,  134. 

Cysticerci,  171. 

Cysticercus  celluloste,  172. 

Cysts  in  meat,  579. 

Dammar,  173. 
Dampness,  178. 

of  foundations  as  a  cause 

of  consumption,  447. 
Damp-proof  courses,  173. 
Daniell's  hygrometer,  307. 


Daphni*  pulez,  173w 

DameU  174. 

Dates,  174. 

Daturia,  174. 

DaogUah's  process  of  aerating 
bread,  102. 

Dead,  disposal  of,  174. 

Deaf  mutism,  92. 

Dean's  patent  drain  trap,  61L 

Death,  causes  of,  562. 

mean  age  at,  562. 

returns  of,  89. 

Deaths,  verification  of,  177. 

Debentures  under  Local  Aa- 
thorities'  Loan  Act,  310. 

Defaulting  local  autbority,35L 

Dengue,  177. 

Depdt  d'ambulance,  51. 

Desks  for  schools.  512. 

Dew-point,  307, 308. 

Dextrine,  178. 

Dhoora,  178. 

Dhurra,  178. 

Dialysis,  178. 

Diamond-cutters,  598. 

DiarrhcM,  178. 

variations  of,  according  to 

season,  378. 

Diastase,  178. 

Diatoms,  178. 

Dickinson's  observatioos  on 
the  effects  of  alcohol,  36. 

Diet,  infanU',  31L 

in  training,  610. 

Dietaries,  179. 

of  the  navy,  297. 

Digestibility  of  ammal  sab- 
stances,  185. 

Digitaleine,  185. 

Digitaline,  48. 185. 

Digitonine,  185. 

Digitoxine,  185. 

Diphtheria,  185. 

bacteria  in,  72. 

in  horsea,  1^. 

Disease,  geographiod  dntribn- 
tion  of,  186. 

Diseased  meat,  effects  of,  d^^- 

Diseases  of  meat,  363. 

Disinfectants,  187. 

Disinfeoting-chambera,  190. 

compounds,  190. 

Disinfection,  187. 

of  bedding,  S5. 

of  houses,  notices  reti-f^'t" 

ing,  403. 

of  sewage,  529. 

Distomata,  191. 

District  fund  account,  191. 

Improvement  Act,  iH^ 

local  government,  34i 

local  government,  of  Ci- 

ford,  348. 

Districts,  sanitary,  501. 

sanitarv  united,  502. 

Ditches,  19L 

Division  bosjutals,  2S5. 

Dochmius  duodenHlis,  I9t- 

Drainage,  517,  535. 

of  houses,  notices  re»iH<:- 

ing,  403. 
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rifch   sewon, 


Drains,  192,  617. 

brick,  636. 

connection 

637. 

house,  636. 

interference    vith,   when 

passing  under  a   canal, 
117. 

nuisance  from,  429, 

open,  636. 

pipe,  636. 

Druukards,  New  York  statutes 
respecting,  39. 

Druokenness,  38. 

as  modified  by  race,  38. 

Drysdale  and  Hay  ward's  sys- 
tem of  veutilation  and  warm- 
ing, 625. 

Dumas'  method  of  estimating 
nitrogen,  401. 

Dumpy  level,  333. 

Dung,  proi>€r  keeping  of,  366. 

Dupre's  method  of  analysing 
wine.  Col. 

Du8t,  192,  698. 

effects  of,  193. 

examination  of,  192. 

nuisance  from,  115. 

Dust-bins,  194. 

specification  of,  466. 

Ear,  affections  of,  from  wnsh- 
in«^  the  head  in  cold  water,  1. 

Eairth-closets,  143,  466. 

disinfection  of,  189. 

^1 — •  system,  620. 

Kchinococcnn  hominis,  198. 

Ectozofl,  425. 

Eel,  198. 

EKg«,  199. 

Egyptian  method  of  embalm- 
ing, 200. 

Elder,  200. 

Election  of  members  for  local 
)K)anl8,  344,  M5. 

Ellennan's  deodorising  fluid, 
190. 

Embalming,  200. 

Embankments    of    resenroirs, 

Emetina,  320.  [490. 

Emulsine,  60. 

Endemic,  200. 

Energy  ]iroduced  by  food,  201. 

Engine-drivers,  601. 

England  and  Wales,  pojmla- 
tiun  of,  45.5. 

Engravers,  698. 

Entuphyta,  425. 

Entozoa,  201,  425. 

Entry,  powers  of,  201. 

EphestiH  eletella,  202. 

Epidemic,  202. 

diseases,  429. 

diseases,    prevention  of. 

Epilepsy,  379.  [203. 

Epiphytn,  425. 

Epizootics,  204. 

Ergot,  204. 

Erucic  acid,  397. 

Erui>tive  disenseii,  seasonal  in  - 
fluence  on,  579. 


ErvU,206. 

Erysipelas,  205. 

Ether,  206. 

Ethers  in  wine,  601. 

Euchlorine,  206. 

Eudiometer,  33. 

Euglenie,  206. 

Evaporation,  206. 

Evidence,  false,  330. 

Excreta,  207. 

-^—  amount  per  head,  208. 

money  value  of,  208. 

Excretine,  208. 

Exercise,  208. 

Exhumation,  211. 

evil  effects  of,  466. 

Expenses,  212. 

general,  213. 

of  port  sanitary  autho- 
rity, 212. 

of  rural  sanitary  autho- 
rity, 213. 

private       improvement, 

212. 

special,  214. 

under  Public  Health  Act, 

recovery  of,  330. 

with  regard  to  defaulting 

local  authority,  361. 

Exposure  of  infepted  persons 
or  things,  429. 

Extract  of  meat,  363. 

Factory  Acts,  215. 

Factories,  air  of,  217. 

ventilation  of,  404. 

Fairs,  217. 

bylaws  relative  to,  115. 

Famine,  217. 

Farcy,  264. 

meat,  364. 

Farinaceous  food  for  infants, 
313. 

Farm-labourers,  diet  of,  1S4. 

Farriers,  698. 

Fat,  217,  240. 

functions  of,  240. 

Fellmonger,  219. 

Fermeutum  oerevisiw,  219. 

Ferralum,  219. 

Ferrier  and  liurdon  Pander- 
son's  experiments  on  bac- 
teria, 71. 

Fever,  219. 

autumnal,  71. 

bilious  remittent,  220. 

continued,  220. 

relapsing,  221. 

typhoid,  225. 

typhus,  228. 

yellow,  231. 

Fevers,  enii)tive,  221. 

malarious,  221. 

simple  continued,  226. 

Fibrine,  257. 

Field,  general,  hospital,  285. 

Field's  tank,  547,  681. 

Figs,  232. 

Filuia  dracunculus,  232. 
sanguinis  hominis,  234. 


Filemakers,  698. 


Filters.  234. 

Filth,  bylaws  relative  to,  115. 

Filtration  of  sewage,  528. 

intermittent,  524. 

Firebricks,  107. 

Fire-engines,  provision  for,  by 
urban  authority,  235. 

places    oonsuming   their 

own  smoke,  404. 

places,  open,  530. 

plugs,  237. 

FUh,  237. 

boiling  of,  106. 

effects  of  impure  water 

on,  496. 

inspection  of,  243. 

Fitzroy  oarometer,  75. 

Fleck's  process  of  estimating 
tannin,  682. 

Flintcutters,  59& 

Flounder,  237. 

Flour,  237. 

Indian-corn,  310, 

mite,  2. 

Flowers,  artificial,  62. 

Flukes,  239. 

Flummery,  239. 

Flush  tank,  681. 

Flux,  bloody,  239. 

Fly-poison,  239. 

Fogs,  239. 

Foie  gras,  339. 

Fomites,  239. 

Food,  239. 

dynamic  value  of,  194. 

energy  produced  by,  201. 

inspection  of,  243. 

thermotic  power  of,  241, 

242. 

Foot-and-mouth  disease,  364. 

milk  in,  386. 

Footsoreness,  243. 

Form  of  rentcharge,  489. 

Fortin's  barometer,  75. 

Foundling  hospitals,  243. 

Foundlinas,  240. 

Fousol  oil,  248. 

France,  population  of,  459. 

Franklin  s  reversible  grate, 
631. 

Eraser's  disinfecting  apparat  us, 
190. 

Freezing  mixtures,  244. 

French  bole,  96. 

regulations  as  to  prosti- 
tution, 467. 

Friendly  secieties,  399. 

Frijoles,  244. 

Frogs,  245. 

Fruit,  245. 

disinfection  of,  243. 

Fumes  from  smelting  lead  ore, 
326. 

Fumigation,  245. 

Fungi,  245,  396. 

in  breajl,  103. 

Fusel  oil,  246. 

G ALTON'S  ventilating  fireplace, 

624. 
Gamboge,  247. 
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Gamboge  in  muatani,  detec* 

tioD  of,  399. 
Gamgee*8  method   of   killing 
animals,  14. 

—  method     of     preserving 
meat,  367» 

Gaf ,  247. 

and  "Water  Works  Act, 

249. 
— —  coal,  composition  of,  247. 

heating  by,  630. 

of  marshes,  361. 

poisoning  by,  248. 

stoves,  624. 

supply  of,  251. 

testing  of,  251. 

—  use  of  in  ventilation,  625. 

works,  247. 

Gasaliers,  ventilation  for,  248. 
Gaunars     preserving    liquid, 

200. 
Geissler*s  alcoholometer,  41. 

Gelatine,  97,  252. 

process  for  estimation  of 

tannin,  581. 

General  district  rate,  486. 

Geographical   distribution    of 
disease,  186. 

George's  calMigen,  624. 

Germs,  252. 

Germ  theory  of  disease,  253. 

Ghee,  253. 

Gilders,  601. 

Gin,  253. 

adulterations  of,  254. 

Ginger,  254. 

Glaisher's  thermometric    cor- 
rections, 594. 

Glanders  and  farcy,  254. 

meat  of,  364. 

Glass-workers,  598. 

Glazien,  598. 

Glove-making,  446,  598. 

Glovers,  diet  of,  lo4. 

Glucose,  256. 

Gluten,  256. 

Glutin,  256. 

Glycerine,  257. 

estimation    of,   in  wine, 

653. 

jelly.  257. 

Glycyrrhiza  glabra,  338. 

Glycyrrhizine,  338. 

Goitre,  257. 

cause  of,  258. 

geographical 


range 


of. 


258. 

Gonorrhoea,  620. 
Gooseberry,  250. 
Gorge's  method  of  preserving 

meat,  367. 
Grains,  260. 
Grapes,  260. 
Grape  sugar,  256,  670. 
Grasses,  poisonous, 260. 
Grates,  630. 

Gravatt's  Dumpy  level,  333. 
Greengage,  analysis  of,  451. 
Green  way's    hospital    wards, 

285. 

Grindstone-makers,  598. 


Groats,  260. 

Groning's  method  oi  alcoholo- 

metry,  25. 
Gruel,  260. 
Guaiaconic  acid,  260. 
Guaiaenm  resin,  260. 
Guaiaretic  acid,  260. 
Guinea  worm,  232. 
Gum,  261. 

estimation  of,  261. 

Gunpowder,  261. 

gases  from,  393. 

Gymnasium,  263. 
Gymnastic  exercises,  263. 

Habitations,  263. 

Hackney  carriages,  164. 

bylaws  relative  to,  115. 

Haddock,  270. 

H8Bmatox^loD|^  352. 

Hsematuna,  89. 

Hairdressers,  598. 

Hair-dye,  168. 

Hamburg  powder,  271. 

Hammers  process  of  estima- 
tion of  tannin,  582. 

Hardness  of  waters,  6S8. 

Harness-makers,  598. 

Hashing,  165. 

Hatters,  598. 

Haughton's  formula  for  xnea 
suring  work  done  by  .walk- 
ing exercise,  211. 

Heart  disease,  271. 

cause  of,  273. 
fungoid,  72. 

feographical  distri- 
,  272. 

Heart,  overstrainingof  the,273. 

Heat,  influence  of,  on  human 
system,  142. 

Heights,  measurement  of,  77. 

Helianthus  tuberosus,  67. 

Hellebore,  274. 

Heller's  experiments  with  re- 
gard to  bacteria,  72. 

Henbane,  275. 

Herring,  275. 

Highway  rate.  276. 

Highways,  276. 

Hill's  sewage  process,  522. 

Hocheimer,  276. 

Hock,  276. 

Holden's  method  of  dealing 
with  sewage,  522. 

Holland,  prostitution  in,  470. 

Holland's  met{iod  of  estimat- 
ing nitrates  m  water,  641. 

Honey,  277. 

Hop-pickers,  277. 

bylaws  relative  to  lodging 

of,  115. 

Hop-picking,  277. 

Hops,  ash  of,  68. 

Horse  -  flesh,  nuisance  from, 
323. 

Horse-radish,  278. 

Horses,  278. 

Horsley's  process  of  analysing 
milk,  3b9. 

Hose- weavers,  diet  of,  184. 


Hospital  conatructioii,  ^M. 

cottage,  28a 

dietaries,  180. 

for    infectious  diseases, 

288. 

shipc,  287. 

Hospitals,  278. 

cubic  space  of,  170. 

separation  of  fever  casei 

from  general  cases,  280. 

H6tel  Dieu  in  1777,  279. 

Houses,   cleaning,  notices  re- 
specting, 408. 

construction  of,  268. 

country,  264. 

false    statements   as  to, 

429. 

town,  264. 

Houseless  population,  457. 

House  -  to  -  house   iospectioo, 
290. 

Hughan^s  sewage  process,  521 

Humidity,  influence  on  he^th 
of,  142. 

Huts,  cubic  space  of,  170. 

Hydrometer,  290. 

Sykes',  39. 

Hydrophobia,  290. 

— -  prevention  of,  293. 

Hygi&Wj  293. 

mihtarj,  294. 

naval,  296. 

private,  294. 

public,  293. 

school,  509. 

Hygrometer,  307. 

Hygroseopic  power  of  certain 
fabrics,  145. 

Hyoscyamia,  309. 

Hyposulphite  of  soda,  volume- 
trio  solution  of,  628. 

Ice,  309. 

Ilfraoombe,  epidemic  of  diph- 
theria, 186. 

mutation,  83. 

Improvement     Act    district, 
310,  848. 

Incubation,  period  of,  in  vsii- 
ous  diseases,  109. 

Indian-corn,  310. 

hemp,  311. 

Industrial     Dwellings     Com- 
pany, 265. 

Infant   Life   Protection  Act, 
814. 

Infants,  diet  of,  311. 

mortality  of,  313,  380. 

Infected  houses,  letting,  305. 

Infection,  314. 

carried  by  dothes,  147. 

Infectious  diseases,  314. 

notice  by    lodging-house 

keepers  of,  352. 

Infectious  pneumonia,  452. 

Influenza,  365. 

Inspect,  duty  of  local  authority 
to,  404. 

Inspection,   house  •  to  -  houe«, 
29a 

of  animals,  366. 
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In8i>ection  of  meat,  366. 

Inspector,  appointment  of,  317. 

duties  of,  318. 

of  nuisances,  316. 

remuneration  of,  318. 

term  of  office  of,  318. 

Inspectors  of  food,  243. 

Local  Government  Board, 

319. 

Interment,  177. 

Intermittent  supply  of  water, 
647. 

Intestinal  concretions,  causes 
of,  410. 

Intoxicating  liquora,  regula- 
tion of,  43. 

Intoxication  from  Lidian 
hemp,  311. 

Iodine.  319. 

volumetric  solution  of,628. 

Ipecacuanha,  319. 

Iron,  321. 

moulds,  321. 

pipes,      purification      of 

water  in,  646. 

volumetric    solution    of, 

628. 

Isinglass,  321. 

Isolation,  321. 

Italy,  population  of,  458. 

Jail  fever,  229. 

Jalapa,  322. 

Jalapine,  322. 

Jamaica  pepper,  322. 

Jatropha,  559. 

Jellet's  polarimeter,  573. 

Jenner,  discovery  of  vaccina* 
tion  by,  618. 

Jewellers,  mortality  of,  600. 

Joiners'  liability  to  phthisis, 
598. 

Journejrmen,  698. 

Juke*s  method  for  consump- 
tion of  smoke,  552L 

Kangaroo,  323. 

Kennels,  323. 

Kidney,  323. 

King,  Dr.  Slade,  on  diphtheria, 

186. 
Kirschwasser,  338k 
Koumiss,  323. 
Kreosote,  169. 
Kummel,  338. 

Labarraqde*8  disinfectant, 
191. 

Labourers,  diet  of,  180. 

Labouring  classes*  lodging- 
houses,  15. 

Iiace*making,  446. 

Lactin,  323. 

Lacto-butyrometer,  324, 

I^ctoscope,  324. 

I^actose,  323. 

Lamiuaria  digitata,  44. 

saccharina,  44. 

lAmi)rey,  824. 

Lancaster,  Duchy  of,  special 
provision  relating  to,  325. 


Lands  Clauses    Consolidation 

Act,  325. 
letting  and  purchase  of, 

325. 
Lard.  326. 

Lark  s  metiliod  of  smoke  con- 
sumption, 552. 
Lamaud's  disinfectant,  191. 
Lathyrus  sativus  in  bread,  105. 
Latrines  for  camps,  117. 

for  hop-pickers,  278. 

Jenning's  patent,  82. 

Lavatories,  school,  510. 
Lavers,  44. 
Lead,  326. 

in  aSrated  water,  328. 

in    cosmetics   and    Jiair- 

dyes,  168. 

pipes,  328. 

Leather,  329. 
Leather-dressers,  329. 
Ledoyen's   disinfecting  fluid, 

19L 
Leek,  329. 
Leet,  court  of,  329. 
Legal  proceedings,  329. 
Legumine,  331. 
Lemnian  bole,  96. 
Lemon,  331. 

juice,  331. 

Juice  when  first  supplied 

to  merchant  vessels,  298. 
Lentils,  332. 
Letting  and  purchase  of  lands, 

325. 
Lettuce,  333. 
Lettuces,  ash  of,  68. 
Levelling,  333. 
-;— staff.  33a 
Librarians    lending    infected 

books,  551. 
Libraries,  334. 
Lice,  334. 
Lichens,  335. 
Liebig^s  extraotum  eamis,  366. 

food  for  infants,  312. 

Liemur's  pneumatic  system, 

521. 
Life,  expectation  of,  562. 

mean  duration  of,  562. 

probable  duration  of,  562. 

Light,  335. 
Lighting  streets,  249. 
Lights,  336. 
Lignin,  123. 
Lime,  336. 

carbonate  of,  336. 

chloride  of,  336. 

sulphate  of,  336. 

Limes,  adulterations  of,   331, 

332. 
Lind's  wind-guage,  54. 
Line  of  buildings,  108. 
Linen,  338. 
Linseed,  338. 
Liqueur,  333. 
Lithographers,  598. 
Litmus,  339. 
Liver,  339. 
Lobster,  342. 
Local  authorities,  342. 


Local    authorities,  borrowing 
powers  of,  8391 

defaulting,  351. 

union  for   the   purpose 

of  preventing  epidemic  dik- 
eases,  203. 

Local  authority,    obstruction 
of,  400. 

board,  349. 

Government  Board,  349. 

government  district,  342, 

343. 
Locksmiths,  898. 
Locomotives,  to  consume  their 

smoke,  552. 
Lodging-houses,  351,  429. 
Lodgings,  352. 
Logwood,  352. 
Long  pepper,  453. 
Louse,  334. 
Lunatics,  diet  of,  180. 
Lupulite,  803. 

Maccaroni,  353. 

Mace,  353. 

Maclannell's  method  of  ven- 
tnation,  622. 

Madeira,  652. 

Madura  foot,  353. 

Magnesia,  354. 

Muse,  310.  < 

Malabar  pepper,  432. 

Makria,  358. 

Malarious  fever,  221. 

yellow  fever,  221. 

Males  and   females,   relative 
proportion  of,  455. 

Malt,  354. 

Manganese,  chloride  of,  355. 

Manure,  ashes  as,  69. 

notices  respecting,  409. 

Manures,  355,  429. 

Map  of  sewerage,  538. 

Marmnta  arrowroot,  559. 

Maraschino,  338. 

Marble,  workers  in,  698. 

Marchand's    lacto  -  butyrome- 
ter,  324. 

Mara^s  milk,  323. 

Margarine,  218. 

Markets.  357. 

and  Fsirs Clauses  Act, 357. 

bylaws  rdative  to,  115. 

Marriage,  .357. 

Marsala,  652. 

Marsden's  sewage  process,  522. 

Marshes,  358. 

Marsh's  test  for  arsenic,  66. 

Masons,  598. 

Mat6,  360. 

Material  of  houses,  267. 

Mathieson's  differential  ther- 
mometer, 693. 

Maximum  thermometer,  593. 

Negretti  and  Zombra's, 

593. 

Measles,  361. 

bacteria  in,  72. 

in  the  pig,  symptoms  of. 


172. 
Measly  pork,  172. 
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Meat,  361,  429. 

characterUticfl  of   good, 

365. 

cooking  of,  165. 

diseases  of,  363. 

extract  of,  366. 

Meats,  preserved,  367. 

Mecouic  acid,  367. 

Medical  officer  of  health,  388. 

appointment  of,  36^8. 

duties  of,  368. 

qualifications  of,  369. 

routine  work  of,  371. 

Merchant  service,  303. 

rations  of,  304. 

Shipping  Act,  305,  332. 

Mercurialismus,  373. 

Mercurial  tremors,  373. 

Mercury,  372. 

Metallic  dust,  598. 

Metalliferous  Mines  Act,  390. 

Metals,  estimation  of,  in  water, 
642. 

Meteorological  conditions,  in- 
fluence of,  on  heidth,  374. 

on  yellow  fever,  221. 

Microphytes,  .380. 

ISticroscope,  380. 

Microscopical  examination  of 
butter,  112. 

examination  of  water,  634. 

Microzymes,  71,  381. 

Midwives,  unskilled,  effects  of, 
on  infant  life,  313. 

Military  hospitids,  285. 

hygiene,  294. 

MUk,  .381-390. 

adulterations  of,  386. 

analysis  of,  387. 

ash  of,  382. 

camers,  ash  of.  382. 

cat's,  ash  of,  382,  383. 

composition  of,  38L 

condensed,  389. 

cow's,  ash  of,  382,  383. 

determination  of  richness 

of,  by  lactoscopo,  324. 

dog's,  ash  of,  382,  383. 

Horsley's  process  of  ana- 

lysing,  388. 

in  foot  -  and  -  mouth  dis- 
ease, 386. 

inspection  of,  243. 

mare's,  ash  of,  382,  383.  S 

putrid,  analvsis  of,  389. 

preserving,  ^189. 

sheep's,  ash  of,  382,  .383^ 

Millers,  598. 

IVIillet,  890. 

Mineral  dust,  598. 

matters  of  food,  240. 

waters,  390. 

waters,  English,  391. 

waters,  Germany,  392. 

Miners,  393,  598. 

Mines,  390. 

air  of,  29. 

— ;—  Regulation  Act,  390. 

Minimum  thermometer,  593. 

Mitscherlich's  experiments  on 
fermentation,  219. 


Mitscherlich's  process  for  the 
detection  of  phosphoros, 
439. 

Mixed  dust,  598. 

Moksses,  393. 

Monasty's  sewage  process,  522. 

Morelle,  396. 

Morgue  (Paris),  395. 

Monn's  anemometer,  55. 

Morphia,  393. 

Morphine,  39.3. 

Mortality,  calculation  of,  562- 
564. 

from  heart  disease,  271. 

from  influenza,  31o. 

from  scarlet  fever,  223. 

infant,  313. 

— •  in  public  institutions,  47L 

in  the  army,  295. 

Mortgage,  394,  429. 

of  rates,  394. 

Mortuaries,  bylaws  relative  to, 
115. 

management  of,  115. 

Mortuary,  public,  395. 

Moulders,  598. 

Mouldiness  of  bread,  104. 

of  the  lungs  of  a  duck, 

245. 

Mud  baths,  83. 

of  towns  as  manure,  355. 

Mulder's  analysis  of  tea,  587. 

Muscardine,  245. 

Museums,  public,  bylaws  rela- 
tive to,  115. 

Mushroom,  396. 

Mussel,  397. 

Mustard,  397. 

Mutual  Aid  Society,  399. 

Mycetoma,  353. 

Mycosis  endocardii,  400. 

Myronate  ofpotash,  397. 

Myrosine,  397. 

Narbonne  hokkt,  277. 

Natal  arrowroot,  559. 

Natural  processes  of  ventila- 
tion, 621. 

Naval  hygiene,  296. 

Navy,  dietaries  of,  297. 

Needlemakers,  phthisis  a- 
mongst,  598. 

Needlewoman,  diet  of,  184. 

Nessler  te«t,  400. 

Nicholson's  method  of  estimat- 
ing nitrates  in  water,  64L 

Nicotine,  400L 

Nitrate  of  potash,  460. 

Nitrates,  determination  in 
water,  639. 

in  water,  453, 

soda,  553. 

Nitro-bensole,  56,  401. 

Nitrogen,  28,  34. 

estimation  of,  401. 

excretion  of,  210. 

Nitrous  oxide,  402. 

Nomination,  344. 

Norwegian  nest,  165. 

Notice,  procedure  on  failure 
to  comply  with,  405. 


Notices,  402. 

Noyeau,  338. 

Nuisance,  429. 

forms  of  notice  respect- 
ing, 467,  468. 

from  dung,  356. 

from  manufacture  of  gas, 

248. 

from  various  trades,  602- 

604. 

in  cellars,  123. 

information  of,  404. 

in  ships,  467. 

legal    proceedings   with 

regard  to,  330. 

notice  respecting,  403w 

power  of  private  indivi- 
dual to  complain  of, 
405. 

within  the  district,  405. 

Nurse,  wet,  312. 

Nutmeg,  405. 

Nox  vomica,  409. 

Oatmeal,  409. 
Oats,  409. 

ash  of,  68. 

Obstruction,  430. 

of  local  authority,  410. 

Occupation,    in     relation   to 

consumption,  influence  of, 

444,  445. 
Occupier    obstincting   own^r 

in    sanitaiy  improvements, 

410. 
Ocean-going  ships,  303. 
Officer,  430. 

of  local  authority,  109l 

and  servants,  bylaw*  il- 
lative to  duties  of,  115. 

appointment  of,  410. 

Offices,  comfortable,  411. 

school,  410. 

Oidium  albicans,  246. 
Oil  of  almonds,  50. 

of  cloves,  148. 

of  juniper,  322. 

of  mnstaid,  adnlterstioa 

of  .399. 

paraffine,  425. 

products  of,  combust!^ 

of,  155. 
Oas,  412. 
Oleine,  2ia 
OUve,  413. 

oil,  adulteration  of.  412. 

tree  wood,  ash  of,  iX 

Onion,  415. 

Operatives,  dietaries  of,  1^. 

Ophthalmia,  415. 

Opium,  417. 

Orange,  418. 

Order  of  justice,  430. 

of  justice  for  adnnsmcu  of 

officer,  202. 
—  of  the  court,  penalty  fc-r 

not  obeying,  405. 
Orders,  418. 
Orellin,  57. 

Organic  matters  in  air.  34. 
matters  in  food,  24(X 


INDEX. 


669 


Orpiment,  62.  1 

Orris,  419. 

Oimazome,  419. 

OTercrowding,  410. 

as  a  nuUance,  404. 

in  factories,  210. 

Owner,  421. 

Oxalic  acid,  yolumetrio  sola* 
tion  of,  620. 

Oxford,  local  government  dis- 
trict of,  348. 

Oxygen,  2832. 

Oysters,  422. 

Ozone,  28,  422. 

Ozonometer,  422. 

Paiktebs,  593. 

Palmitine,  218. 

Pancreas,  424. 

Pancreatine,  424. 

PaperhiiDgiiigs,  424. 

Paraffiue,  421. 

workers  in,  601. 

Paraguay  tea,  360. 

Paraplegia,  alcoholic,  37. 

Parasites,  425. 

detection  of,  in  meat,  365. 

Parfait  amour,  338. 

Parish  infection,  426. 

Parochial  committees,  150. 

Parsnip,  426. 

Pasteur's  experiments  on  fer- 
mentation, 210. 

fluid,  381,  426. 

Pastrycooks,  508. 

Pau])eri8m.  426. 

Paving,  427. 

I»oabody  Trust,  205. 

Peach,  427. 

I'ear,  42a 

Peas,  428. 

ash  of,  68. 

Penal  diet,  182. 

I'eimlties,  428. 

I'euang  pepi)er.  432. 

Pentagrapn,  430. 

Pepper,  431. 

adulterations  of,  434. 

Jamaica,  40. 

Peppermint,  oil  of,  435. 

Pepsin,  435. 

I'eptoue,  34. 

Perauospora  infestans,  462. 

Perfumes,  436. 

Pericarditis,  370. 

Permanganate  of  potash,  461. 

Perry,  436. 

Personal  liability,  protection 
of  officers,  &c.,  from,  330. 

Petroleum,  436. 

Act,  436. 

Pettenkofer  and  Voit's  experi- 
ments on  the  excretion  of 
carbonic  acid,  200. 

Pettenkofer's  exi>eriments  on 
the  permeability  of 
building  materials,  270. 

observations  on  clothing, 

145. 

I»harmacy  Act,  436,  437. 

Phillips*  thermometer,  503. 


Phosphate  sewage  process,  522. 

Phosphoric  acid  in  articles  of 
food,  440. 

Phosphorus,  438. 

Phthisis,  440. 

Pickles,  447. 

Picric  acid  in  beer,  88. 

Picrotoxine,  48,  148. 

detection  of,  in  beer,  88. 

Pigs,  447. 

affected  by  bad  hygienic 

conditions,  416. 

Pigsties.  447. 

Pilchard,  505. 

Pimento  berry,  50. 

essential  oil  of,  40. 

Pine-apple,  448. 

Pinmalcers,  508. 

Piperine,  432. 

Pkgue,  378,  448. 

Plaice,  151.  ' 

Plantations,  451. 

Plants,  the  order  in  which  they 
are  affected  by  noxious  va- 
pours, 3. 

Playfair's  dietaries,  170. 

Playthings,  451. 

Pleuro-pneumonla,  364. 

Plum,  45L 

Plumbers,  327. 

Pneumatic  closets,  143. 

system  of  sewage  dispos- 
al, 521. 

Pneumonia,  370,  451. 

l^neumonoconiosis,  508. 

Poison,  453. 

Poisonous  honey,  277. 

sausages,  505. 

Poisons,  sale  of,  437,  438. 

PoHce,  453. 

powers    of,    to  proceed 

in  certain  cases  of  nuisances, 
405. 

Pollen,  453. 
Poor-law  unions,  616. 
Population,  454. 

annual  rate  of,  increase 

of,  566. 

density  of,  and  death- 
rate,  419. 

Porcelain -workers,  598. 
Pork,  Cysticercus  cellulosas  in, 
171. 

pies,  poisonoas,  365. 

Porphyra  laciniata,  44. 

vulgaris,  44. 

Port       sanitary      authority, 

450. 
Porter,  86. 
Ports,  459,  652. 
Post  -  mortem    examinations, 

170,  305, 4t50. 
Potassium,  460. 
Potato,  461. 

disease,  462. 

starch,  560. 

in  flour.  2:». 

sweet,  82. 

Potatoes,  ash  of,  68. 
Potters,  598. 
Poultry,  404. 


Precipitation,  proeesses  for 
sewage,  521. 

Preserved  meat,  366. 

Preserves,  464. 

Preserving  milk,  580. 

Prevention  of  epidemic  dis- 
eases, 203. 

Prices,  464. 

Principal  towns,  population  of, 
457. 

Printers,  508. 

Prison  diets,  182,  183. 

Private  hygiene,  204. 

improvement  rate,  487. 

Privies,  216,  464. 

bylaws  relative  to,  115. 

notices  respecting,  403. 

nuisance  from,  406. 

pneumatic,  62L 

Prizeflghter,  diet  of,  184. 

Prostitution,  466. 

Provisional  orders,  418. 

Prussia,  population  of,  450. 

Prussian  blue,  47L 

regulations  as  to  prosti- 
tution, 460. 

Psorospermia,  471. 

PtyaUn,  471. 

Public  clocks,  143. 

Health  Act,  16. 

hygiene,  293. 

institutions,  472. 

mortuaqr,  395. 

necessanes,  472. 

pleasure-grounds,  472. 

Works  Loan  Act,  340. 

Puerperal  diseases,  472. 

Pulses,  472. 

Pumps,  472. 

Punishment  diet,  182. 

Pustule,  malignant,  472. 

Putrefaction,  473. 

of  eggs,  199. 

Putrid  emanations,  474. 

meat,  365. 

Pythogenic  pneumonia,  452. 

Qdabamtinb,  476. 
Quarter  evil  473. 
Quinine,  47/. 
Quinoa,  478. 
Quorum,  478. 

Rabbit,  478. 
Rabies,  290. 
Rackrent,  479. 
Radish,  479. 
Railways,  479. 
Rain,  480. 

faU,  481. 

guage,  482.  ' 

•^—  water,  storage  of,  in  tanks, 

580. 
Raisins,  484. 
Raspberry,  484. 
Rat,  48. 

Ratepayers,  resolution  of,  491. 
Rates,  430,  484. 

general  district,  48(J. 

— ^-  highway,  296. 
mortgage  of,  391 
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Kates,  private  uuprovemeiDt, 

487. 
Rations,  488. 

British  navy,  297. 

Dutch  navy,  302. 

French  navy,  800, 

merchant  service,  302. 

United  States,  300. 

Realgar,  62. 
Kecruit,  age  of,  294. 
Kectified  spirit,  35. 
Refuse  and   ruhhish,  bylaws 
relative  to,  115. 

removal  of,  607. 

Regimental  hospitals,  285. 
Relapsing  fever,  221. 
Relieving  oflicers  as  inspectors 

of  nuisances,  316. 
Rennet,  488. 
Rentcharge,  488. 
Reservoirs,  489. 
ResolutioDs,  490. 
Returning  officer.  344. 
Revaccination,  619. 
Revalenta,  492. 
Rheumatic  fever,  bacteria  in, 

72. 
Rheumatism,  492. 
Rhizopoda,  493. 
Rhodomenia  palmata,  44. 
Rhubarb,  493. 
Rice,  493. 

bread,  100. 

Richardson^s  method  of  em- 

balment,  200. 
Rich's  process  for  dealing  with 

sewage,  523. 
Rinderpest,  364. 
Ringworm,  246. 
from    grooming    horses, 

246. 
Kisler    Bennett's    methoil    of 

estimati(»  of  tannin,  582. 
Rivers,  pollution  of,  494. 
Roads,  275. 

Robinson's  anemometer,  45. 
Robur,  497. 

Rooms,  wTongfal  ]ettiDgof,429. 
Ropemakers,  598. 
Roquefort  cheese,  125, 
Rue,  497. 
Rum,  497. 
Runnet,  488. 
Rural  population,  456. 
m snnitarv  authorities  and 

districts,  501. 
Rutherford's       thermometer, 

593. 
Ry«,  498. 
bread,  100. 

Saccharometer,  498. 
Saccharometry,  571. 
Saddlers,  600. 
Saffron.  498. 
Sago,  499. 
— —  gprains,  415. 
Sailors,  diet  of,  184. 
Sainfoin,  499. 

ash  of,  68. 

Sale  of  Food  and  Drugs  Act,  20. 


Salicine,  500. 
Salicylic  acid,  50QL 
Saliva,  500. 
Salmon,  500. 
Salt,  553. 

baths,  84. 

— -  diet,  a  cause  of  dysentery, 
196. 

meat,  analysis  of,  363. 

Salting  provisions,  501. 
Sanitaxy  authority,  501. 

daties  of,  503. 

expenses  of,  212. 
port,  4,59. 

districts,  ,^1. 

legislation,  504. 


Santonine,  504. 

Saponification,  504. 

Sarcina  ventriculi,  246. 

Sardines,  505. 

Sauerkraut,  505. 

Sausages,  505. 

Savin,  506. 

Scammony,  506. 

Scarlatina,  seasonal  influenoea 
on,  379. 

Scarlet  fever,  bacteria  in,  72. 

blood  of,  94. 

Scavenging,  430,  .506. 

School  life,  effects  of,  on  the 
sight  and  spine,  51 L 

Schools,  509. 

and  ophthalmia,  416. 

Schweinfurt  green,  62. 

Scott's  sewage  process,  522. 

Scurvy,  613. 

Seasonal  influences,  374,  375. 

Seasons,  influence  of,  on  con- 
sumption, 447. 

Sea-water,  633. 

Semola,  616. 

Semolina,  516. 

Senna,  516. 

Sewage,  517. 

analysis  of,  629. 

at  a  cause  of  disease,  630. 

disinfection  of,  529. 

disposal  of,  639. 

filtration  of,  523. 

irrigation,  523. 

meter,  Bailey  Denton  *8, 

527. 

utilisation  of,  520, 

value  of,  6281 

Sewers,  617. 

air  of,  47a 

alteration  of,  when  pass- 
ing under  canals,  117. 

cleansing  of,  633. 

oonstruction  of,  63L 

cost  of,  635. 

definition  of,  d31. 

disinfection  of,  5, 189. 

legal    provisions    as    to, 

637,538. 

— ^  mortality  of  men  engaged 
in,  600. 

purchase  of,  637. 

sha^  of,  63L 

size  of,  63L 

ventilation  of,  633. 


Shellfiab,  54L 

Sherry,  652. 

Ships,  cholera  io,  477. 

hygiene  of,  30.*?. 

nuisances  in,  4(13. 

ocean-going,  30ct. 

ventilation  of,  302. 

Shoemakers,  598. 

diet  of,  184. 

Shrimps,  540. 

Sickness,  returns  of,  89. 

Siderosis,  596. 

Silk- weavers,  diet  of,  184. 

Sillar'f  process  of  sewage  ati- 

lisation,  522. 
Sinapine,  397. 
Siphon  barometer,  75. 
Sirel's  dinnfectiDg  componcd, 

191. 
Site  of  hospitals,  280. 
Skinners,  598. 
Slaughter-houses,  540. 

uylaws  relative  to,  115. 

legal  provisions  relatirt 

to,  545. 

licensing  of,  545. 

Slops,  647. 
Smallpox,  447. 

bacteria  in,  72. 

relative  proportion  of,  in 

vaccinated  and  nnvaocinat«d 

persons,  619. 
Smith  on  the  potato  disnse, 

403. 
Smoke,  651. 

black,  nuisance  from,  AOL 

composition  of,  154. 

of  gunpowder,  261. 

Smoking,  effects  of,  b%. 
Smoky  chinmevs,  how  to  cure, 

128. 
Snow,  652. 

bylaws    relative  to   re- 
moval of,  115. 

measurement  of,  4i^. 

Snuff,  adulteration  of,  51^7. 
Soap,  552. 
Soapmakers,  600. 
Soda,  bicarbonate  of,  553. 

nitrate  of,  .553. 

volume  tricsoltttion  of,C*J?. 

Sodium,  553. 

Soil,  influence  of,  on  eonsnap- 

tion,  447. 
Soils,  654. 

analysis  of,  554  . 

clayey,  554. 

made,  654. 

sandy,  554. 

Solanine,  401 

Soldier,  clothing  of,  2'.M>. 

diet  of.  1S4,  2»5. 

habitation  of,  296. 

Soot,  656. 

Sorgho  grass,  178. 

Soup,  565. 

Souquet's    preserving  hqr.  li, 

Sowant,  239. 
Soy,  Indian,  556. 
Spain,  pq^ulatioo  of,  44& 
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Specification  of  privj  and  dust- 
bin s«  466. 
Specific  gravity,  558, 
Spirits,  558. 
Sprat,  558. 
Sprouts,  ash  of,  G8. 
Stagnant  water,  187. 
Starch,  558. 

in  mustard,  deteotion  of, 

2fJ0. 

potato,  560. 

works,  560. 

Statistics,  561. 

Steam,  heating  by,  630.* 

vessels  consumiug  their 

own  smoke,  552. 
Stearine,  217. 
Stewing,  165. 

Stinks,  chemical  nature  of,  4. 
Stonecutters,  598. 
Store  reservoirs,  489. 
Stout,  86. 
Stoves,  630. 
Straw,  ash  of,  68. 

hat  makers,  600. 

plaiting,  446. 

Streets,  565. 

bylaws  relative  to,  115. 

disinfection  of,  189. 

lighting  of,  249. 

watering  of,  f^, 

Strolirs  method  of  detecting 

sulphuric  acid   in  vinegar, 

627. 
Strongylus  duodenalis,  192. 
Strychnia,  48,  566. 

in  beer,  89. 

Sturgeon,  568. 
Sugar,  56)8. 

adulteration  of,  569. 

beetroot,  570. 

cane,  structure  of,  569. 

estimation  of,  571. 

grape,  570. 

milk,  570. 

mite,  4. 

of  milk,  323. 

pea,  4-JS. 

Sulphate  of  iron,  320. 
Sulphates  in  rain,  481. 
Sulphites  as  disinfectants,  14. 
Sulphooyauide  of  allyl,  397. 
Sulphoiinapisin,  397. 
SuliAur,  573. 
Sulphuretted  hydrogen,  674. 

formation  of,  575. 

in  gjis,  mode  of  testing 

for,  250. 
Sumach,  575. 
Sumatra  pepper,  432. 
Sunstroke,  576. 

prevention  of,  576. 

Surveyor,  576. 

Suvern's  deodorant  of  sewage, 

530. 
Sweating  sickness,  576L 
Sweep,  chimney,  576. 
Sylvester's  method  of  ventila- 
tion, 622. 
Symons,  G.  J.,  directions  for 

*  measuring  rainfall  by,  483* 


SyphilU,  620. 

Tabacosis,  599. 

Tabarie's  method  of  determin- 
ing alcohol,  651. 

Tac,  316. 

Taoca  arrowroot,  560. 

Tajnia,  577. 

mediocanellsta,  577. 

solium,  577. 

Tailors,  184. 

Tallow  in  lard,  :^6. 

Tamarinds,  580. 

Tiink,  Rogers  Field's  tanks, 
580. 

flush,  581. 

Tanners,  598. 

Tannic  acid,  581, 

Tannin,  581. 

estimation  of,  589, 

Tanyards,  583. 

Tapeworm,  97,  98,  577. 

Tar,  583. 

Tartar  emetic.  584. 

salts  of,  583. 

Tartaric  acid,  determination 
of,  in  wine,  653. 

Taylor's  dry  closet,  144. 

Tea,  24,  584. 

adulteration  of,  588. 

ammonia  from,  590. 

ash  of,  589. 

mat6,  360. 

Tellicherry,  4:52. 

Temperature,  136-140. 

Tereoene,  591. 

in  cupralium,  170. 

Theatres,  591. 

Theine,  115,  592. 

Theobromine,  592. 

Thermometer,  592. 

dry  and  wet  bulb,  307. 

Thiers'  automatic  ship  ven- 
tilator, 302. 

Thresch's  method  of  deter- 
mining sulphuric  acid  in 
vinegar,  6I0. 

Tinmen,  598. 

Titchborne's  observations  on 
dust,  193. 

Tobacco,  594. 

adulterations  of,  597. 

composition  of,  598. 

eflfects  of,  596. 

in  beer,  89. 

smoke,  401. 

workers,  599. 

Tobin's  method  of  ventilation, 
622. 

Tortoise,  598. 

Tous-les-mois,  559, 

Towns,  air  of,  29. 

Improvement  Act  clauses, 

la 

Trades,  injurious.  598. 

offensive,  4:iO,  6i»2. 

bylaws  relative  to,  115. 

Training,  609. 

Tramways,  bylaws  r^tive  to, 

115,  610. 
Trang  pepper,  432. 


Transfer  of  mortgage,  394. 

Ti-apping,  611. 

Traps,  611. 

Trees,  451. 

order  in  which  they  are 

affected  by  acid  vapours,  3. 
Trichina,  614. 
Trichinosis,  615. 
Tricocephalus  dispar,  615. 
Tripe,  615. 
Trout,  615. 
Truffle,  394. 
Tuber  cibarium,  396, 
Tuberculosis,  440. 
Turbot,  615. 
Turmeric,  615. 
in  mustard,  detection  of, 

399. 
Turners,  598. 
Turnip,  616. 

leaves,  68. 

root,  68. 

Turpentine,  616. 

workers  in,  601. 

Typefounders,  598. 
Typhoid  fever,  225. 
Typho-rubeoloid,  616. 
Typhus,  228. 

Ultramarini!,  616. 
Ulva  latissima,  44. 
Umber,  616. 

Union  of  districts  (united  dis- 
tricts), 582. 

poor-law,  616w 

Upholsterers,      liability     to 

phthisis  of,  598. 
Urban  sanitary  district — 

(EneUnd),  501. 

(Ireland),  502. 
Urban  population,  456. 
UrinaU,  617. 

for  camps,  117, 

Urine,  617. 

Vacancies  in   local   boards, 

346. 
Vaccination,  618. 

Act,  619. 

Vaccine,  619. 

Varnishers,       liability        to 

phthisis  of,  598. 
Veal,  620. 

Vegetable  diet,  effects  of,  598. 
Vegetables,  620. 

inspection  of,  443, 

Veneresd  disease,  620. 
Venetian  red,  620. 
Venison,  620. 
Ventilation,  620. 

by  extraction,  623.  . 

bv  propulsion,  625. 

oi  cesspools,  &c.,  123, 

of  ships,  302. 

Veratrine,  626. 
Verdigris,  626. 
Vermicelli,  626. 
Vermilion,  626. 
Vermin  powder,  267. 
Vessels,  coasting,  305. 
inspeotion  of,  476. 
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Viability  of  infanta,  380. 

Vibriones,  71. 

Victor    Emmanuel.    H.M.S., 

207. 
Villages    in     rural     districts, 

265. 
Vinegar,  2Ct5. 
Virgfin  honey,  277. 
Volatile  disinfectants,  187. 
Volametric  solution,  628. 
Voting,  in  case  of  local  board's 

elections,  343. 
papers,  form  of,  491. 

AVackknroder*s  method  of 
preparing  lactic  acid,  12. 

A%  alkmg,  2ia 

Wan  papers,  64,  424. 

Walla,  disinfection  of,  189. 

AVankljn*s  method  of  water- 
analysU,  638. 

War,  oTererowding  in,  296. 

Wants,  343,  621>. 

hospital.  282-284. 

Warming,  629. 

Washerwomen,  632. 

Wash  houses,  633. 

Watching  and  Lighting  Act, 
l;k 

Watchmakers,  598. 

Water.  633L 

action  of,  on  load,  326. 

analysis  of,  637. 

as  a  cause  of  ague,  26. 

as  a  cause  of  drseuterv. 

as  a  f ovxl. 

dosiMa,  143. 

CdUection  of,  534. 


Water  contaminated  by  lead, 
327. 

drinking,  634. 

flea,  171. 

gilders,  273. 

impure,  effects  of,  643. 

influence  of,  on  climate, 

140. 

living  forms  in,  63.5. 

meter,  injury  to,  647. 

microscopical      examina- 
tion of,  634. 

protection  of,  643. 

purification  of,  6133. 

zymotic  power  of,  71. 

Watering  of  streets,  506. 
Waterworks      Clauses      Act, 
647. 

construction  of,  646. 

Weights  and  measures,  648. 
Weston's       pedestrian      feat, 

2ti0. 
WTieat,  ash  of,  68. 
Whelks,  649. 
AVhey,  649. 
Whisky,  649. 
Whitelead,    manufacture    of, 

327, 
Whiting,  649. 
Whooping-cough,  649. 
Widowhood,  etfect  of,  a57. 
Winds,  influence   on  climate 

of,  140. 
Wine,  adulterations  of,  651. 

analyses  of,  561. 

analysis  of  ash,  655. 

ash  of,  655. 

estimation  of  albuminous 

matters  in,  655. 


Wine,  estimation  of  ethers  i; 

653. 
estimation    of    glycerij 

and  succinic  acid  in,  C^^^ 
estimation  of  malic  ac 

in,  653. 
estimation  of    sugar  i: 

654. 
estimation      of     tartar 

acid  in,  65.*?. 
general  methods  of  es; 

mation  of  ncids  in,  (jo 
Witz*s  method  of  estimatii 
sul]iJiuric   acid    in  vineg-j 
627. 
Wood,  charcoal,  124. 

products  of,  combustit 

of,  155. 
Wool,  655. 
Workers  in  brass,  ."»98. 

• in  copper,  598. 

Works,  656. 

arrangement  of,  in  Franc 

60a 
Worms,  round,  07. 

Yam,  657. 
Yeast,  657. 
Yellow  fever,  231. 
Yucca,  658. 

Zinc,  658. 

fumes,    injury   to   ^cr 

men,  601. 

properties  of,  658. 

salts  of,  650. 

testa  for,  659. 

uses  of,  659. 

Zymotic  diseases,  650. 
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W.  J.  MACQUORN  RANKINE,  C.E.,  LL.D.,  F.R.S.,  &c., 

Late  Reqiub  Pkofessor  op  Civil  Enginebriko  in  the  University  of  Glasgow. 


I. 

^1  Manual  of  Applied  Mechanics^  comprising  the  Principles 

of  Statics  and  Cinematics,  and  Theory  of  Structures,  Meclianism  and  Machines. 
AVith  numerous  Diaj^rams.  Revised  by  E.  F.  Bamber,  C.E.  Grown  8vo.  Cloth, 
12s.  6d.     Eighth  Edition, 

**  Cannot  fall  to  be  adopted  as  a  text-book.  .  .  .  Tlie  whole  of  the  information  is  so 
admirably  arranged  that  there  is  every  facility  for  refereuce." — Minituj  Journal, 

-1  Manual  of  Civil  Engineering,  comprising  Engineering 

Surveys,  Earthwork,  Foundations,  Masonry,  Carpentry,  Metal-work,  Roacls, 
Railways,  Canals,  Rivers,  Water- works,  Harbours,  &c.  Witli  numerous  Tables 
and  Illustrations,  Revised  by  E.  F.  Bamber,  C.E.  Crown  8vo.  Cloth,  I6s, 
Eleventh  Edition, 

**  Far  surpasses  in  merit  every  existing  work  of  the  kind.  Aa  a  Manual  for  the  handd 
of  the  professional  Civil  Engineer  it  is  sufficient  and  unrivalled,  and  even  wlien  we  say  thin 
we  fall  short  of  that  high  appreciation  of  Dr.  Bankine*s  labours  which  we  should  like  to 
express." — The  Engineer, 

HI. 
A  Manual  of  Machinery  and  Mill-  Work,  comprising  the 

Geometry,  Motions,  Work,  Strength,  Construction,  and  Objects  of  Machines,  &c. , 
Illustrated  with  nearly  300  Woodcuts.    Revised  by  E.  F,  B amber,  C.E»    Crown 
8vo.    Cloth,  128.  6d.    Second  Edition, 

'*  Professor  Rankine*8  '  Manual  of  Machinery  and  Mill- Work  *  fully  maintains  the  high 
reputation  which  he  enjoys  as  a  scientific  author ;  higher  praise  it  is  difficult  to  award  to 
any  book.     It  cannot  fail  to  be  a  lantern  to  the  feet  of  evei^  engineer.'' — The  Engineer'. 

IV. 

A  Manvxil  of  tlie  ^Steam-Engine  and  other  Frime  Movers. 

With  Diagram  of  the  Mechanical  Properties  of  Steam,  and  numerous  Tables  an<l 
Illustrations.  Revised  by  E.  F.  Bambkr,  C.E.  Crown  8vo.  Cloth,  128.  6il. 
Eighth  Edition, 

V. 

Useful  Rides  and  Tables  for  Architects,  Builders,  Car- 

j>enters,  Coachbuilders,  Engravers,  Enijineers,  Founders,  Mechanics,  Ship- 
builders, Surveyors,  Wheelwrights,  &c.    Crown  8vo.    Clotli,  Ds.    Fourth  Edition, 

*'  Undoubtedly  the  most  useful  collection  of  engineering  data  hitherto  produced.'* — 
Miniutj  Journal. 

**  A  necessity  to  every  Teacher  of  Mathematics." — Athcnceunu 

VI. 

A  Mechanical  Text-Booh    Being  a  Practical  and  Simple 

Introduction  to  the  Studv  of  Mechanics.  By  Professor  Macquorn  Rankink 
and  E.  F.  B amber,  C.E.  "With  numerous  Illustrations.  Crown  8vo.  Cloth,  Os. 
^Second  Edition, 

invaluable  for  fumlshina 
Jottrnai, 


**  Tlie  work,  as  a  whole,  is  very  complete,  and  likely  to  prove  ii 
a  useful  and  reliable  outline  of  the  subjects  treated  of.  —Alining  « 
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THE  CIRCUS  OF  THE  SCIENCES.  A  Series  of  Popular  Treatises  on 
the  Natural  and  Physical  Sciences,  and  their  Applications.  By  Professors 
Owen,  Ansted,  Young,  and  Tennant;  Drs.  Latham,  Edward  Smith,  Scoffern, 
BusHNAN,  and  Bronher  ;  Messrs.  Mitchell,  Twisdek,  Dallas,  Gore,  Imray, 
Martin,  Sparling,  and  others.  Complete  in  Nine  Volumes.  Crown  8vo. 
Cloth  lettered.  Illustrated  with  many  thousand  Engravings  on  Wood.  5s. 
each. 

Vol.  1.— organic  NATURE.— Part  L  Animal  and  Vegetable  Physiology ;  the 
Skeleton  and  the  Teeth  ;  Varieties  of  the  Human  Race.  By  Professor  Ow£>', 
Dr.  Latham,  and  Dr.  Bushnan. 

Vols.  2  and  3. -ORGANIC  NATURE.— Parts  II.  and  III.  Structural  and  SyRte- 
matic  Botany,  and  Natural  History  of  the  Animal  Kingdom.  By  Dr.  Eowabd 
Smith  and  William  S.  Dallas,  F.L.S. 

Vol.  4.— INORGANIC  NATURE.— Geology  and  Phyrical  Geography ;  Crystallo- 
graphy ;  Mineralogy ;  Meteorology  and  Atmospheric  Phenomena.  By  Pro- 
fessor Ansted,  iSer.  W,  Mitchell,   M.A.,   Professor  Tknnaict,  and  Dr. 

Vol.  5.-PRACnCAL  ASTRONOMY,  NAVIGATION,  AND  NAUTICAL 
ASTRONOMY.  By  Hugh  Bbeem,  Greenwich  Observatory,  ProfesM>r  You.ng, 
and  E.  J.  Lowe,  F.R.A.S. 

Vol.  ().— ELEMENTARY  CHEMISTRY.— The  Imponderable  AgenU  and  Inorganic 
Bodies.    By  John  Scoffern,  M.D. 

Vol.  7.— practical  CHEMISTRY.— Monographs  on  Electro-Metallurgy:  the 
Photographic  Art ;  Chemistry  of  Food  and  its  Adulterations ;  and  Artificial 
Light.  By  George  Gore,  Birmingham,  John  Scoffern,  M.D.,  Dr.  Edwabu 
Bronnkr,  Bradford,  Marcus  Sparling,  and  John  Martin. 

Vol.  8.— MATHEMATICAL  SCIENCE.— Philosophy  of  Arithmetic  ;  Algehra  and 
its  Solutions ;  Plane  Geometry ;  Logarithms ;  Plane  and  Spherical  Trigono- 
metry ;  Mensuration  and  Practical  Geometry,  with  use  of  Instruments.  Br 
Professor  YouNG,  Rev.  J.  F.  TwiSDEN,  M.A.,  Sandhurst  College,  and  Alex- 
ander Jardine,  C.E. 

Vol.  9.— MECHANICAL  PHILOSOPHY.— The  Properties  of  Matter,  Elemcntarj 
Statics  ;  Dynamics  ;  Hydrostatics ;  Hydrodynamics ;  Pneumatics ;  Practical 
Mecliaiiics ;  and  the  Steam-Engine.  By  the  Rev.  Walter  Mitchell,  31  A, 
J.  R.  Young,  and  John  Imrat. 


A  DICTIONARY  OF  DOMESTIC  MEDICINE  AND  HOUSEHOLD 

SURGERY.  By  Spencer  Thomson,  M.D.,  L.R.C.P.,  Edinburgh.  Thoroughk 
revised  and  brought  down  to  the  present  state  of  Medical  Science.  With  an 
additional  chapter  on  the  Management  of  the  Sick-room ;  and  Hints  for  thi- 
Diet  and  Comfort  of  Invalids.  Many  Illustrations.  Demy  8vo,  750  pages 
Cloth,  8s.  6d.    Eleventh  Edition. 

**  The  best  and  safest  book  on  Domestic  Medicine  and  Household  Surgery  which  has  yet 
appeared." — London  Journal  of  Medicine. 

**  Dr  Thomson  has  fully  succeeded  in  conveying;  to  the  public  a  vast  amount  of  useful  pnr 
fessional  knowledge."— X>MWin  Journal  of  AfediccU  Science, 

Twenty-fourth  Thousand. — First  Series. 

MANT  THOUGHTS  OF  MANY  MINDS :  A  Treasaiy  of  Reference, 
consisting  of  Selections  from  the  Works  of  the  most  celebrated  Authors^.  Com- 
piled and  analytically  arranged  by  Henry  Socthoate.  Square  Svo,  cloth 
elegant,  12s.  6d. ;  morocco  antique,  21s. 

"  The  produce  of  years  of  research." — Examiner. 

"  Destined  to  take  a  high  place." — Notes  and  Quericf, 

"  Worth  its  weight  in  gold  to  literary  men."— Builder, 

Third  Edition. — Second  Series. 

MANY  THOUGHTS   OF  MANY  MINDS.     Second  Series.     Compiled 

and  analytically  arranged  by  Henby  Southqate.    Square  Svo,  cloth  elegant, 

12s.  6d. ;  morocco  antique,  2 Is. 

**Mr  Southgate  has  the  catholic  tastes  desirable  in  a  good  editor:  there  is  great  variety, 
both  of  authorship  and  subject,  in  his  compilation.  Preachers  and  public  speakers  will  fiu«l 
that  the  work  has  special  uses  for  them." — Edinburgh  Daily  Review, 
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SCIENTIFIC    WOBKS. 


Royal  8vo,  7C4  pp.,  cloth,  with  over  200  IHustrations,  drawn  to  Scale,  and  reduced  in 

many  instances  from  Working  Drawings,  price  34s. 

ELEMENTS  OF  METALLTTBGY :  the  Art  of  Extracting  MeUls  from 
their  Ores.  By  J.  ARTHUR  PHILUPS,  C.E.,  F.G.S.,  &c.,  Ancien  Eldve  de  T^le 
des  Mines,  Paris. 

GENERAL  CONTENTS. 


4.  The  METHODS  of  ASSAYING  the  different 
ORES,  together  with  the  PROCESSES  of 
METALLURGICAL  TREATMENT,  compris- 
Ing:  IRON.  COBALT.  NICKEL,  ALUMINIUM, 
COPPER.  TIN,  ANTIMONY,  ARSENIC.  ZINC, 
MERCURY,  BISMUTH,  LEAD,  SILVER, 
GOLD,  PLATINUM,  Ac. 


1.  A    TREATISE  on  FUELS  and    REFRACTORY 

MATERIALS. 

2.  A    Description  of  the  principal   METALLIFER- 

OUS MINERALS,  with  their  DISTRIBUTION. 

3.  STATISTICS   of  the   amouofc  of   each  METAL 

annually  produced  throughout  the  World. 

•*  Possesses  intrinsic  merits  of  the  highest  degree.  .  .  .  The  methods  are  described  with  surprising  clear- 
ness and  exactness.  ...  In  our  opinion  the  best  work  ever  written  on  the  subject  with  a  view  to  its  prac- 
tical treatment.'' —  Wettmin$trr  Rrvieir. 

*•  There  is  certainly  no  metallurpcal  treatise  in  the  language  calculated  to  prove  of  such  general  utility 
to  the  student  seeking  sound  practical  information.  The  value  of  the  book  is  almost  inestimable."— Jfininii 
Joi'.rncU. 

Crowa  8vo,  cloth,  7s.  6d.    Fifth  Edition. 

A  MANUAL  OF  ELECTBO  METALLUBOY.    Comprising  the  Applica- 

tions  of  the  Art  to  Manufacturing  Processes ;  the  Newest  Methods  of  Depositing  Gold, 
Silver,  Copper,  and  other  Metals,  &c.  By  JAMES  NAPIER,  F.R.S.E.,  F.C.S.,  &c. 
With  numerous  Illustrations.     Fifth  Edition,  thoroughly  Revised  and  Enlarged. 

''  Til?  Fifth  Edition  has  all  the  advantages  of  a  new  work,  and  of  a  proved  and  tried  friend.  ...  A 
work  calculated  to  inspire  invention."— Jeire^/er  and  Metalworker. 

Crown  Svo,  cloth  bevelled,  with  numerous  diagrams,  ISs. 

A    MANUAL    OF    TELEGRAPH    CONSTRUCTION:    comprising 

Telegraph  Engineering,  Organization,  and  Maintenance.  By  JOHN  CHRISTIE 
DOUGLAS,  East  India  Government  Telegraph  Department,  Society  of  Teiegrai>h 
Engineers,  &c. 

"  The  amount  of  information  given  is  such  as  to  render  this  volume  a  most  u.«efiil  guide  to  any  one  who 
may  be  engaged  in  any  branch  of  electric-telegraph  engineering.**— .<lrAeiuEiiin. 

Crown  4to,  cloth.     Tenth  Edition, 

CHEMICAL  RECBEATI0N8:  A  Popular  Manual  of  Experimental 
Chemistry.  By  JOHN  JOSEPH  GRIFFIN,  F.C.S.  With  540  Engravings  of 
Apparatus. 

Part   I.  Elementary  Chemistry,  price  2s. 

Part  II.  The  Chemistry  of  the  Non-Metallic  Elements,  including  a  Comprehensive 
Course  of  Class  Experiments,  price  lOs.  6(1. 
Or,  complete  in  one  volume,  cloth,  gilt  top,  I2s.  6d. 

Demy  8vo,  cloth  bevelled.     Third  Edition,    Price  218, 

A  MANUAL  OF  THE  ART  OF  DTEING.    With  nn  Appendix  con- 

taining  Dyeing  Receipts.  The  Third  Edition,  thoroughly  Revised  and  Enlarged, 
including  the  latest  processes  in  the  Use  of  the  Aniline  C<)IX)URS.  By  JAMES 
NAPIEK,  F.R.S.E.,  F.C.S.,  &c.  Illustrated  by  Diagrams  and  numerous  Specimens 
of  Dyed  Cotton,  Silk,  and  Woollen  Fabrics. 

"  Exceedingly  valuable  to  the  practical  dyer.  ...   A  manual  of  necessary  reference.*'— JoumoZ  of 
Applied  ScUnce. 

Crown  Svo,  cloth,  7s.  6d. 
THE  MECHANIC'S  GUIDE :  A  Hand>Book  for  Engineers  and  Artizans. 

By  W.  V.  SHELTON,  Foreman  to  the  Imperial  Ottoman  Gun-Factories.  Constanti- 
nople.    With  Copious  Tables  and  Valuable  Recipes  for  Practical  Use.    Illustrated. 

GENERAL  CONTENTS. 


Part      I.  Arithmetic. 

Part    II.  Geometry. 

Part  III.  Mensuration. 

Part  IV.  Velocities  in  Boring  and  Wheel-Oearlng. 


Past       V.  Wheel  and  Screw  Catting. 
Part     VI.  Miscellaneous  Sutjjectti. 
Part   VII.  The  Rteam.Engine. 
Past  VIII.  The  Locomotive. 


*  ^*  This  Work  is  specially  Intended  for  Self-Teachers  and  places  before  the  reader  a  concbe  and  slmi>le 
explanation  of  General  Principles,  together  with  Illustrations  of  their  adaptation  to  Practical  Purposes. 
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M  E  D I  OAL     W  O  R  K  S. 

WORKS  by  WILLIAM  AITKEN.  M.D..  Edinburgh.  F.R.S..  Professor  of 

Pathology  in  the  Army  Medical  School,  CorreBpondins  Member  of  the  Royal  Impeml 
•   Society  of  Phygicians  /oi  VieoDa,  of  the  Society  of  Medicine  and  Natural  History  of 
Dresden,  and  of  the  Imperial  Society  of  Medicine  of  Constantinople. 

THE  80IEN0E  AND  PRACTICE  OF  MEDICINE.    In  2  vols.,  demy 

8ro,  cloth,  with  a  Steel  Plate,  Map,  and  nearly  200  Woodcuts.     Price   38s.    Sixth 
Edition,  thoroughly  revised  and  enlarged. 

Press  Opinions  Relative  to  the  Sixth  Edition. 

"The  work  is  an  admirable  one,  and  adapted  to  the  reqairements  of  the  Student,  Professor,  and  Practi- 
tioner of  Medicine.  .  .  .  Malignant  Oholera  is  very  fully  diioassed,  and  the  reader  will  find  a  Urge  amoant 
of  information  not  to  be  met  with  in  other  books,  epitomised  for  him  in  this.  .  .  .  The  part  on  Medical 
tireograimy  forms  an  admirable  feature  of  the  volumes.  .  .  .  We  know  of  no  work  that  contains  so  much,  cr 
mch  full  and  yaried,  information  on  all  subjects  conneoted  with  the  Science  and  Practice  of  Medicine."— 
lancet. 

**  The  extraordinary  merit  of  Dr  Aitkea*s  work.  .  .  .  The  artide  on  Cholera  undoubtedly  offers  the  rawt 
clear  and  satisfactory  summary  of  our  knowledge  respecting  that  disease  which  has  jet  appeared."— 
Fraciitioner. 

OUTLINES  OF  THE  SCIENCE  AND  PRACTICE  OF  MEDICINE. 

A  Text-Book  for  Students.    Crown  Svo,  doth,  baTelled,  128.  6d. 

*'  The  natural  history  of  the  principal  diseasea*  the  diagnostic  signs  by  which  they  aia^  be  distingn'uhcd.     i 
together  with  the  therapeutic  indications,  are  coocisely  and  systematicallr  giren.     The  book  cannot  fail  to 
become  a  popular  one,  and  we  cordiiUly  recommend  it  to  the  notice  of  teachers  and  students."— Z^xiicft. 

**  Well  digested,  clear,  and  well  written  ;  the  work  of  a  man  conyersant  with  every  detail  of  his  sut^ecS, 
and  a  thorough  master  of  the  art  of  teaciting." — British  Medical  Journal. 

"Students  preparing  for  examinations  will  bail  it  as  a  perfect  godsend  for  its  coneiseness."— ^(A«iKnaa 

THE  OBOWTH  OF  THE  BECBUIT,  and  the  Young  Soldier,  with  a 

Tiew  to  the  Selection  of  **  Growing  Lads  "  and  their  Training.    12mo,  cloth,  2s.  6d. 

<<This  little  work  should  be  in  the  hands  of  all  instructors  of  youth,  and  all  employers  of  joothfai 
labour.*— Lancet. 

OUTLINE  FIGURES  OF  THE  TBUNE  OF  THE  HUMAN  BODY. 

On  which  to  indicate  the  areas  of  physical  signs  in  the  Clinical  Diagnosis  of  Diseue. 
For  the  use  of  Students  and  Practitioners  of  Medicine.    Is.  6d. 


INTERNATIONAL    PHIZE   ESSAY. 
THE   SUBOEON'S   POCKET-BOOK:   AN  ESSAY  ON  THE  BEST 

TREATMENT  OF  THE  WOUNDED  IN  WAR;  for  which  a  Prire  was  awarded  bf 
Her  Majesty  the  Empress  of  Germany.  Specially  adapted  to  the  Puhlic  Mediw 
Serriees.  By  Surgeon-liUjor  J.  H.  Porter,  Assistant  Professor  of  Military  Surgert 
in  the  Army  Medical  School.  16mo,  roan,  with  nnmerous  Illustrations,  7s.  6d. 
"  Its  conspicuous  merit  consists  in  the  skill  displayed  In  the  selection  and  arrangement  of  its  inforoi- 
tion." — Lancet. 

*'  A  complete  vade  m«cttiis  to  gnlde  the  military  surgeon  in  the  performance  of  duties  whidi  nnr 
deroWe  upon  him  at  any  moment  In  the  field.  .  .  .  There  is  no  surgeon  but  will  find  Surgeon-Major  Fertri'» 
work  a  no  less  handy  than  valuable  remembrancer  and  guide.  We  can  strongly  recommend  ft  as  one  ofUtc 
most  useful  companions  that  a  medical  officer  in  any  branch  of  the  public  service  cau  hare  with  him  cs 
active  service." — Brithh  Medical  Journal. 

**  II  nous  paraft  difficile  de  dire  autant  de  choses  en  moinsde  mots,  et  d'unir  d'une  mant^re  plus  hearcosc 
la  clart<3  et  la  conciaion."—BuU4lin  International  da  Societit  de  Secoun  aux  MUUmires  Ble$$<t :  O'cnivt, 


Published  under  the  sanction  of  the  National  Society  for  Aid  to  the  SiA  ami  Wcntnded  in  War, 

A  MANUAL  OF  INSTBUCTION  FOB  ATTENDANTS  ON  THE 

SICK  AND  WOUNDED  IN  WAR.    By  A.  MoPflTT,  Staff-Assistant  Surgeon  of  tk 
Royal  Victoria  Hospital,  Netley.    With  numerous  Illustrations.    Post  8vo,  cloth,  5s. 

"A  well-wrftten  volume.  Technical  language  has  been  avoided  as  much  as  possible,  and  uapt 
explanations  are  affofded  on  all  matters  on  the  uses  and  management  of  the  Field  Hospital  EquipBBcst«( 
the  British  Armj."— Standard. 

IMPEBFECT  DIGESTION :  ITS  CAUSES  AND  TREATMENT.    Bj 

Arteur  Leaked,  M.D.,  F.R.C.P.,  Senior  Pbysidan  to  the  Great  Northern  HosiatsL 
Post  8vo,  doth,  48.  6d.    Sixth  Edition. 
"  It  now  constitutes  about  the  best  work  on  the  subject"— Xoiiaal. 
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